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Foreword

In this timely book, Dr. Gottschalk very cogently tackles the subject of
Knowledge Management, its relationship with technol ogy, and how technology
can be used to leverage business success. In doing so, he brings together his
immense wealth of experience as an academic and researcher, as well as one-
time chief information officer and chief executive officer of several organisations.

“Knowledge is power.” So said the 16" century philosopher Sir Francis
Bacon. This profound yet simple statement is even more appropriate today. As
we gradually move into the “informated” world, the products and services of
most organi sations have become extremely complex with significant non-mate-
rial component. The work of organisationsisincreasingly based on knowledge.
Their processes are based on knowledge. They compete based on knowledge.
In fact, their very survival is based on knowledge — on their realising how
important knowledge is to them, and in making use of knowledge. It can be
argued that the organisations that can harness the power of knowledge will be
the eventual winners, while the rest will remain laggards, or even disappear.

And are the organisations ready for these challenges? Recent research on
Knowledge Management carried out by KPMG Consulting has found that
organisations are in fact failing to tackle Knowledge Management’s real chal-
lenges. Thisisbecause they do not understand — and are not supporting — the
full implications of Knowledge Management implementation. Whilethey agree
on the significance of the role of technology in Knowledge Management, a
majority of them lack time to share knowledge, fail to use knowledge effec-
tively, and have difficulty in capturing tacit knowledge. Obviously there is a
need to properly understand Knowledge Management and develop its underly-
ing technology strategy which Dr. Gottschalk has done so well in this book.
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Realising that different organisations may be at different stages of ad-
vancement in their pursuit of Knowledge Management, Dr. Gottschalk first
deals with a number of approaches to Knowledge Management. Thisisto help
individuals and organisations get a good grounding on the subject. He then ex-
plores the resource based strategy for knowledge management based on the
tenet that knowledge is a strategic business resource just as money and mate-
rial are. He does this by defining business resource from the very basics so that
the reader can develop a thorough understanding of knowledge as a strategic
resource.

While maintaining that IS/IT (Information System/Information Technol-
ogy) isonly afacilitator in hel ping organisations manage knowledge this book
describes the role of technology in Knowledge Management and how an
organisation can develop its IS/IT strategy to align with its Knowledge Man-
agement strategy. In addition it describesthe role of ClO and Chief Knowledge
Officer — something that most organisations will find extremely handy.

A case study at the end of each chapter is an excellent inclusion to help
the reader understand the subject matter discussed in the chapter, and relate it
to real world scenarios.

In all, this book is a most comprehensive guide on Knowledge Manage-
ment Technology. Together with Dr. Gottchalk’s original work on the stages of
growth of Knowledge Management Technology in organisations, it will bein-
dispensablefor initiates and practitioners alike.

Read on.

Dr. Vijay K. Khandelwal

Senior Lecturer

School of Computing and Information Technology
University of Western Sydney, Australia



Preface

Strategic Knowledge Management Technology is based on the premise
that it is difficult, if not impossible, to manage a modern business or public
organization without at least some understanding of the planning, use, control
and benefits of information technology to support knowledge work in the orga-
nization. This book applies the knowledge-based view of the firm that has es-
tablished itself as an important perspective in strategic management.

Thisbook providesinsightsinto links between information technology and
knowledge management that students will find vital to their professional suc-
cess. The book also helps managers and professional s gain competitive advan-
tage from knowledge management systems. It provides self-help for practitio-
ners.

Thisbook isdesigned to cover information technol ogy and knowledge man-
agement in strategic management at colleges and universities. The book would
be suitable for courses in IT, business information systems, knowledge man-
agement, and management studies. It can be considered an introductory text
for management undergraduates and postgraduates that have a multi-disciplin-
ary background.

In a larger business faculty, the text may find its way onto the highly/
strongly recommended listsfor lower-level, higher volume undergraduate classes.
The IT dimension isimportant for business and management students.

Furthermore, this book would be very suitable for the MSc in knowledge
and organi zation at some universities where information and knowledge man-
agement are being studied. The book would be suitable, indeed essential, for
the new MSc in knowledge management at some universities where strategy
and culture are the focus, but the IT side is an important aspect of both.



In MBA programs, this book can successfully bridge business strategy,
knowledge management and information systems strategy.

Generally, this book can be used at both the undergraduate and graduate
levels. At the graduate level, more emphasis can be placed on empirical studies
and research methodol ogy.

Among practitioners, there are two groups that stand out. First, persons
who are often both strategically and operationally responsible for IT in the
organization, typically called IT managers. Second, the knowledge workers
exemplified in this book: lawyers and managing partnersin law firms.

This book attempts to be strong in concepts coverage. It has many ex-
amples drawn from awide range of international sources. It gives an apprecia-
tion of advanced practice in Norway. Law firms should represent a welcome
addition to more traditional company examples.

Reviewers of earlier manuscript versions have stressed that thisisamuch-
needed text in avery important and growing area. It synthesi zes strategy, tech-
nology and knowledge management. One anonymous reviewer wrote about the
manuscript: “ 1t reads well, and the links between knowledge management, strat-
egy, ISand IT arewell made. It providesavery useful addition to the literature,
and is one of the few texts that takes a dispassionate view of the role of IT.”

INTRODUCTION TO CHAPTERS

The knowledge-based view of the firm has established itself as an impor-
tant perspective in strategic management. This perspective builds on the re-
source-based theory of the firm. The knowledge-based view of thefirm implies
that information systems are designed to support knowledge management in
organi zations. This book applies the knowledge-based view of the firmin stra-
tegic knowledge management technol ogy.

Thisbook isbased on the premisethat it isdifficult, if not impossible, to
manage a modern business or public organization without at least some under-
standing of the planning, use, control and benefits of information technology to
support knowl edge creation and sharing among knowledge workers.

Thisbook providesinsightsinto links between information technol ogy
and knowledge management that students will find vital to their professional
success. The book also helps managers and professionals gain a competitive
advantage from knowledge management systems. It provides self-help for prac-
titioners.

The scholarly value of the book and its contribution to the literature in
the information technology discipline is found in three main areas. First, the
value shop isidentified as the typical value configuration for knowledge firms
(Chapter 11). Second, the book applies a stages of growth model for knowledge
management technol ogy, in which firms devel op from the person-to-tool s strat-
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egy, viathe person-to-person strategy and the person-to-documents strategy, to
the person-to-systems strategy (Chapter 1V). Finally, the case of law firmsis
extensively explored (Chapter |V). In addition, approaches to knowledge man-
agement are organized according to school s of knowledge management (Chap-
ter 1), knowledge management isthe premise for information technol ogy (Chapter
I, and IS/IT strategy for knowledge management is devel oped within the frame-
work of the Y model (Chapter V).

When you read this book, you may think it has a strangetitle, which seems
not to be reflected in the content. This book could have been titled Information
Technology Support for Knowledge Work, as it focuses on using IT to sup-
port knowledge creation and sharing, and applying the knowledge-based view
of the firm. The book could have been titled Information Technology and
Knowledge Management, Knowledge Management Systems, Stages of
Growth for Knowledge Management Systems or Strategic Planning for In-
formation Technology in Knowledge Management. The book is called Stra-
tegic Knowledge Management Technology to link and integrate all the terms
inatriangle of strategy and strategic planning, knowledge work and knowledge
management, and information systems and information technol ogy.

When you read this book, you may further think that technology, whichis
after all part of the book’stitle, isfirst discussed in Chapter I11. The reason for
thisisthat the book is one of the few texts that attempt to take a dispassionate
view of theroleof IT. Most either seem to support I T fervently without thought
or decry it. IT isatool, and you will hopefully like the way thisbook emphasizes
that it is the business purpose that must be the driver, not IT driving the busi-
ness. Since the business perspective in this book is knowledge management, it
starts with approaches to knowledge management (Chapter 1) and resource-
based strategy for knowledge management (Chapter I11), before discussing | S/
IT in knowledge management (Chapter I11).

There is a strong focus on the planning view of strategy in this book,
leaving these discussionsrather short inrelationto I T, to which the moreincre-
mental views gained grounds a decade ago. In recent years, more and more
business and public organizations seem to have returned to strategic planning,
but using a variety of modern methods to describe the current and desired
businesssituation and I S/IT situation.

The attention paid to critiques of strategic planning and also knowledge
management may seem scant and nonexistent. For example, Earl’s (2001) tax-
onomy of economic school, organizational school and strategic school in knowl-
edge management may seem uncritically applied. The reason for thisisthat in
the core of the book, our attention is paid to views on the potential role of
information technology, in which knowledge management and strategic plan-
ning only provide a necessary framework for discussion.
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| hope you enjoy reading my book. Any comment you may haveis appre-
ciated. Please email me at petter.gottschalk@bi.no.

Petter Gottschalk
Oslo, Norway
December 2003
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Chapter |

Approachesto
Knowledge M anagement

INTRODUCTION

There is a growing recognition in the business community about the
importance of knowledge asacritical resource for organizations. Traditionally,
this resource has not been treated with the degree of systematic, deliberate, or
explicit effort devoted to managing human, material, and financial resources. But
in the coming years, the firm that leaves knowledge to its own devices may be
putting itself in severe jeopardy. More and more practitioners and researchers
believe that knowledge resources matter more than the conventionally tended
resources (material, labor, capital) and must be managed explicitly, not left to
fend for itself (Holsapple & Joshi, 2000).

Knowledge management can be defined as a method to simplify and
improvethe processof sharing, distributing, creating, capturing and understand-
ing knowledgein acompany. Knowledge management i s description, organiza-
tion, sharing and devel opment of knowledgein afirm. Knowledge management
ismanaging knowledge-intensive activitiesin acompany. Knowledge manage-
ment referstoidentifying and | everaging the collective knowledgein acompany
to help the company compete. Knowledge management is a method for
achieving corporate goals by collecting, creating and synthesizing and sharing
information, insights, refl ections, thoughtsand experience. Knowledge manage-
ment isadisciplinefocused on systematic and innovative methods, practices, and
tool sfor managing thegeneration, acquisition, exchange, protection, distribution,
and utilization of knowledge, intellectual capital and intangibleassets (M ontana,
2000).

The purpose of knowledge management isto help companies create, share
and use knowledge more effectively. Effective knowledge management causes

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



2 Gottschalk

fewer errors, less work, more independence in time and space for knowledge
workers, fewer questions, better decisions, | essreinventing of wheels, improved
customer relations, improved service and improved profitability. Knowledge
management is purported to increase both innovation and responsiveness. The
recent interest in organizational knowledge has prompted theissue of managing
knowledge to the organization’ s benefit (Alavi & Leidner, 2001).

Earl (2001) developed taxonomy for knowledge management that he
labeled schools of knowledge management. Each school was proposed as an
ideal type. No claims were made that any one school outperforms others. Each
represents a particular orientation or perspective. The schools are not mutually
exclusive.

In this chapter, Earl’s (2001) taxonomy is applied to classify a number of
approaches to knowledge management. This classification of approaches is
based on an overall match to each ideal type in terms of school of knowledge
management. Three relevant schools are labeled the economic school, the
organi zational school and the strategic school. The economic school hasafocus
of income, in which the aim isto exploit knowledge assets. The organizational
school has a focus of networks, in which the aim is knowledge pooling. The
strategic school has a focus of competitive advantage, in which the aim isto
identify, exploit and exploreknowledge capabilities.

THE ECONOMIC SCHOOL

Accordingto Earl (2001), the economic school isexplicitly concerned with
both protecting and exploiting a firm's knowledge or intellectual assets to
produce revenue streams (or rent). It isconcerned with managing knowledge as
an asset, in which knowledge or intellectual assetsinclude patents, trademarks,
copyrights and know-how. Intellectual property could be another means of
describing the object being managed. This school is more concerned with
exploitation of knowledge and less concerned with exploration. One critical
success factor in this school appearsto be the development of a specialist team
or function to aggressively manage knowledge property through intellectual
capital accounting, intellectual capital management and creation of effectiveand
efficient knowledge marketplaces. Otherwise it istoo easily forgotten.

Intellectual Capital Accounting

Accordingto Roslender and Fincham (2001), intellectual capital iscurrently
the focus of significant discussion and enquiry across the management disci-
plinesand beyond. Thisreflectstherecognitionthat intellectual capital provides
a crucial source of value for the contemporary business enterprise. It is a
resourcethat requirescareful managementif itistofulfill itsmaximum potential.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Approaches to Knowledge Management 3

In the case of those businesses whose shares are publicly quoted, the success
with which organizations manage their intellectual capital isincreasingly mir-
rored in their market values, values that are often many times the book values
of enterprises. Bridging the gap between these two values provides one
maotivation for seeking to account for intellectual capital.

Another motivation for seeking to account for intellectual capital istheneed
to manage intellectual capital successfully. Given the importance of managing
intellectual capital successfully, accounting isbeing challenged to develop new
approaches to performance measurement that capture the quality of manage-
ment evident in the context of intellectual capital.

Stewart (1997) has suggested several tools for measuring intellectual
capital. Value is defined by the buyer, not the seller. A company, therefore, is
worth what the stock market says: price per share x total number of shares
outstanding = market val ue; what the company asawholeisworth. One measure
of intellectual capital is the difference between its market value and its book
equity. Theassumption isthat everything left in the market value after account-
ing for thefixed assetsmust beintangibleassets. If Microsoftisworth 100 billion
dollars, and itsbook valueis 10 billion dollars, then itsintellectual capital is90
billiondollars.

Three components of intellectual capital can be identified. Human capital
is the first component, consisting of the know-how, capabilities, skills and
expertise of human members of an organization. Relational capital is the
second component, consisting of any connection that people outside the organi-
zation have with it, together with customer loyalty, market share, the level of
backorders, and so forth. Structural capital embraces the remaining compo-
nent of intellectual capital, including both systemsand networks, and cul turesand
values, together with elements of intellectual property such as patents, copy-
rights, trademarks, and so forth.

To begin intellectual capital accounting necessitates an acceptance that it
ispossibletoincludewithin the samefinancial statement objective measures of
value, as in the case of tangible assets for which there are historical expendi-
tures. Intangible assets such as goodwill are already problematic in accounting.
For example, inthe UK, only purchased goodwill can bereportedintheaccounts
of the business that acquires it.

If goodwill continues to prove problematic for financial accounting and
reporting, intellectual capital asthe new goodwill servesto multiply thedifficul-
tiesinvolved. Intellectual capital assumesmany moreformsthan doesgoodwill,
and while both concepts are ultimately open-ended, several years of thinking
about intellectual capital have confirmed its greater breadth and depth. One
consequence of this, according to Roslender and Fincham (2001), is that we
might now think intermsof degreesof intangibility, sothat while brands, patents
and know-how still count as intangible assets, customer data, distribution

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



4 Gottschalk

channels and employee qualification profiles are moreintangible. Off the scale
are such assets as employee commitment, organizational culture and corporate
values, yet it is just such assets that ensure that some businesses exhibit
impressive market-to-book value ratios.

The market-to-book value ratio is sometimes used to indicate the val ue of
intellectual capital in an organization. Three decades ago, the market-to-book
value ratio was close to one in most businesses. Today, this ratio has grown to
four on average. Microsoft is an extreme example. The book value of the
company was 11 billiondollarsin 1997, whilethe market value was 200 billion.
Thisgivesamarket-to-book valueratio of 20. Afuah and Tucci (2003) arguethat
thisratio is caused by intellectual capital.

Figure 1 serves as an example of a balance sheet including intellectual
capital inabusinessorganization. Themarket-to-book valueratiointhisexample
isfour.

A number of approaches to valuing knowledge assets exist. Reliable
approaches require a common language to discuss the underlying value of an
organization’s knowledge assets. The knowledge-value-added methodol ogy
seems to conform to this reinforcement as one of the more robust approaches.
The knowledge-value-added (KV A) methodology as described by Housel and
Bell (2001) addresses a need long recognized by executives and managers by
showing how to leverage and measure the knowledge resident in employees,
information technology, and core processes. KV A analysis produces a return-
on-knowledge (ROK) ratio to estimate the value added by given knowledge
assets, regardless of where they are located.

The essence of KV A isthat knowledge utilized in corporate core processes
istranslated into numerical form. Thistranslation allowsallocation of revenuein
proportion to the value added by the knowledge as well as the cost to use that

Figure 1. Balance Including Intellectual Capital in a Business Organization
(this example developed by Egil Sandvik using Invisible Balance Sheet in
Sveiby’s Toolkit: www.sveiby.com)

Balance Sheet

Tangible assets 25,000,000

Human capital 20,000,000 Material values 15,000,000
Relational capital 25,000,000 Immaterial values 75,000,000
Structural capital 30,000,000 Debt 10,000,000
Assets 100,000,000 Liabilities 100,000,000

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Approaches to Knowledge Management 5

knowledge. Tracking the conversion of knowledgeintovaluewhilemeasuringits
bottom-line impacts enables managers to increase the productivity of these
critical assets. Housel and Bell (2001) present the following example.

The example begins with an average person who needs to learn how to
produce all the outputs of a given company. In a very real sense, then, her
knowledge of the company would be the embodiment of the company’s value-
adding processesincluding selling, marketing, producing, accounting for, financ-
ing, servicing, and maintaining. It is these core processes that add value while
converting inputs into outputs that generate the company’s revenue.

KV A providesamethodol ogy for all ocating revenueand cost toacompany’s
core processes based on the amount of change each produces. Significantly, the
knowledge required to make these changes is a convenient way to describe the
COoNnversion process.

We defineknowledgein a particular way here: Itisthe know-how required
to produce process outputs. Thiskind of knowledge is proportionate to thetime
it takes to learn it. Learning time has been found to be a quick and convenient
way to measure the amount of knowledge contained in any given process. This
understanding can be put to test with the example. In awidget company, there
is one person, the owner, who makes and sells widgets. This person knows all
there is to know in order to make and sell widgets for $1. The owner’s sales-
production knowledge can be used as a surrogate for the dollar of revenue
generated by the owner’s application of the core process knowledge. And we
can determine how long it would take the widget company owner to transfer all
the necessary sales and production knowledge to anew owner. Further, we can
use these learning times to allocate the dollar of revenue between the sales and
production processes.

In Housel and Bell’ s (2001) example, it isassumed that it takes 100 hours
for the new owner to learn the processes, with 70 hours spent learning how to
makethewidget and 30 hourslearning how to sell it. Thiswould indicatethat 70
percent of the knowledge and value added was contained in the production
process and 30 percent in the sales process. It would follow that $0.70 of the
revenue would be allocated to production knowledge and $0.30 to sal es knowl-
edge.

All that would beleft to do in thisexamplewoul d beto determine how much
it costs to use the sales and production knowledge, and then we would have a
ratio of knowledgeval ue added to knowledge utilization cost. | n other words, we
can measure return on knowledge (ROK). For the sake of argument, it is
assumed that the total cost to sell and produce a widget was $0.50 : $0.25 for
salesand $0.25 for production. The basic approach hereisto find out how much
it coststo usethesal esand production knowledge. Inthiscase, thecostisdirectly
tied to how long the new owner spends performing each process. Asit turnsout,

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.
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in this case, the new owner spends the same amount of time to do both and,
therefore, the cost to use the knowledge of each process is the same.

Based on our estimates for distribution of revenue and cost, we would
generate an estimate of ROK. We would conclude that the production process
isamore productive use of the knowledge asset (ROK =0.70/0.25 = 280%) than
the sales process (ROK = 0.30/0.25 = 120%).

Intellectual Capital Management

One of the key authorsin the area of intellectual capital is Sveiby (2001),
who has developed a knowledge-based theory of the firm to guide in strategy
formulation. He distinguished between three families of intangible assets. The
external structurefamily consists of relationshipswith customersand suppliers
and the reputation (image) of the firm. Some of these relationships can be
converted into legal property such as trademarks and brand names. The value
of such assets is primarily influenced by how well the company solves its
customers' problems, and there is always an element of uncertainty here.

The internal structure family consists of patents, concepts, models, and
computer and administrative systems. These are created by the employees and
arethusgenerally owned by the organi zation. Thestructureispartly independent
of individuals and some of it remains even if alarge number of the employees
leave. The individual competence family consists of the competence of the
professional staff, the experts, the research and devel opment peopl e, the factory
workers, sales and marketing - in short, all those that have adirect contact with
customers and whose work is within the business idea.

Competence is aterm introduced here. Competence can be defined as the
sum of knowledge, skillsand abilitiesat theindividual level. Withthisdefinition,
we say that knowledge is part of competence, and competence is part of
intellectual capital.

These three families of intangible resources have slightly different defini-
tions when compared to the capital elements. The external structure seems
similar to relational capital, the internal structure seems similar to structural
capital, whiletheindividual competence seems similar to human capital.

To appreciate why a knowledge-based theory of the firm can be useful for
strategy formulation, Sveiby (2001) considers some of the features that differ-
entiateknowledgetransfersfrom tangiblegoodstransfers. In contrast totangible
goods, which tend to depreciate in value when they are used, knowledge grows
when used and depreciates when not used. Competence in alanguage or a sport
requires hugeinvestmentsin training to build up; managerial competence takes
along time on-the-job to learn. If one stops speaking the language it gradually
dissipates.
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Figure 2. Knowledge Transfer Within and Between Families of Intangible
Assets (Sveiby, 2001)

Individual
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External
Structure

Internal
Structure

Given three families of intangible assets, it is possible to identify nine

knowledge transfers. These knowledge transfers can occur within afamily and
between families, asillustrated in Figure 2.

Each of the nineknowledgetransfersin Figure 2 can beexplained asfollows

(Sveiby, 2001):

1

Knowledge transfers between individuals concern how to best enable
the communication between employees within the organization. The stra-
tegic questionis: How can weimprovethetransfer of competence between
peopleinthe organization? Activitiesfor intellectual capital management
focus on trust building, enabling team activities, induction programs, job
rotation and master/apprentice scheme.

Knowledge transfers from individuals to external structure concern
how the organization’s employees transfer their knowledge to the outer
world. The strategic question is; How can the organization’s employees
improve the competence of customers, suppliers and other stakeholders?
Activities for intellectual capital management focus on enabling the em-
ployeesto help customers learn about the products, getting rid of red tape,
enablingjob rotation with customers, holding product seminarsand provid-
ing customer education.

Knowledge transfers from external structure to individuals occur when
employees learn from customers, suppliers and community feedback
through ideas, new experiences and new technical knowledge. The strate-
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gic questionis: How can the organization’ s customers, suppliersand other
stakeholders improve the competence of the employees? Activities for
intellectual capital management focus on creating and maintaining good
personal relationships between the organization’s own people and the
people outside the organization.

4. Knowledge transfers from competence to internal structure concern
thetransformation of human capital into more permanent structural capital
through documented work routines, intranets and data repositories. The
strategic questionis: How canweimprovetheconversionfromindividually
held competenceto systems, toolsand templates? Activitiesfor intellectual
capital management focusontools, templates, process and systemsso they
can be shared more easily and efficiently.

5.  Knowledge transfers from internal structure to individual competence
is the counterpart of the above. Once competence is captured in a system
it needs to be made available to other individuals in such away that they
improve their capacity to act. The strategic question is: How can we
improve individuals competence by using systems, tools and templates?
Activitiesfor intellectual capital management focus onimproving human-
computer interface of systems, action-based learning processes, simula-
tions and interactive e-learning environments.

6. Knowledge transfers within the external structure concern what cus-
tomersand otherstell each other about the servicesof an organization. The
strategic question is: How can we enable the conversations among the
customers, suppliersand other stakeholders so they improve their compe-
tence? Activities for intellectual capital management focus on partnering
and alliances, improving theimage of the organi zation and the brand equity
of its products and services, improving the quality of the offering, and
conducting product seminars and alumni programs.

7. Knowledge transfers from external to internal structure concern what
knowledge the organization can gain from the external world and how the
learning can be converted into action. The strategic question is: How can
competence from the customers, suppliersand other stakeholdersimprove
the organization’s systems, tools, processes and products? Activities for
intellectual capital management focus on empowering call centers to
interpret customer complaints, creating alliancesto generateideasfor new
products and research and development alliances.

8. Knowledge transfers from internal to external structure is the counter-
part of the above. The strategic question is: How can the organization’s
systems, tools and processes and products improve the competence of the
customers, suppliers and other stakeholders? Activities for intellectual
capital management focus on making the organization’ ssystems, toolsand
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processes effective in servicing the customer, extranets, product tracking,
help desks and e-business.

9. Knowledge transfers within the internal structure in which the internal
structure is the backbone of the organization. The strategic question is:
How can the organization’s systems, tools, processes and products be
effectively integrated? Activitiesfor intellectual capital management focus
on streamlining databases, buildingintegrated information technology sys-
tems and improving the office layout.

Knowledge Market Framework

Within the economic school, knowledge transfers occur in knowledge
markets. This is a transactional perspective, in which knowledge exchanges
occur in amarketplace. In defining any market, one must be clear as to whom
the buyersand sellers are, and what pricing system existsto determine what the
consumer pays for aproduct or service. Knowledge markets exist within every
organi zation. These marketsinclude not only knowledge that has been codified
or synthesized (realized) into a company’s processes, structure, technology or
strategy, but also include all dynamic exchanges of knowledge between buyers
and suppliers.

Accordingto Grover and Davenport (2001), organizationscan beviewedto
havetwo categoriesof buyersof knowledge, local buyersand global buyers. The
local buyers are people who are searching for knowledge assets to address an
issue that they need to resolve. They require more than information. Expertise,
experience, insight, and judgment are needed to bring to bear on theissue. They
could pay for knowledge in hard currency via for example a consultant from
outside the firm, or buy the knowledge from internal suppliers. The global
knowledge buyer isthefirm, which hasavested interest in realizing knowledge
assets into valuable products and services. The global knowledge buyer,
represented by organizational stakeholderswhose benefitsaretied to organiza-
tional level outcomes, has a strong interest in transferring local knowledge to
global knowledge. Doing so reducesdependency on knowledgesellers—incase
they choose to leave the firm. Knowledge sellers are people who have knowl-
edge (usually tacit) to sell. The quality of this knowledge might be high or low
depending on the credibility of the source.

Davenport and Prusak’s (1998) approach to knowledge management is
concerned with knowledge markets. A knowledge market can be defined as a
system in which participants exchange a scarce unit for present or future value.
Buyers, sellers and brokers are the roles on knowledge markets. Knowledge
buyersor seekersare usually peopletrying to resolve anissue whose compl exity
and uncertainty requireknowledge. They seek knowledge becauseit hasdistinct
value to them. Knowledge sellers are usually people in an organization with an
internal market reputation for having substantial knowledge about a process or
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subject. Although almost everyoneisaknowledge buyer at onetime or another,
not everyone is necessarily a seller. Some people are skilled but unable to
articulate their tacit knowledge. Others keep themselves out of the market
because they believe they benefit more from hoarding their knowledge. Knowl-
edge brokers make connections between buyers and sellers. Typically, manag-
ers are in the knowledge broker role by making connections. Librarians
frequently act inthisrole asinformation guidesto thetask of making people-to-
people as well as people-to-text connections.

The concept of knowledge markets recognizestheinterest that individuals
have in holding onto the knowledge they possess. In order to part with it, they
need to receive something in exchange. Any organizationisaknowledge market
in which knowledge is exchanged for other things of value — money, respect,
promotions, or other knowledge (Grover & Davenport, 2001).

All markets have a price system so that value exchanges can be efficiently
rendered and recorded. The price system of a knowledge market includes
reciprocity, repute and altruism (Davenport & Prusak, 1998).

Reciprocity implies payment in terms of knowledge. A knowledge seller
will spend thetimeand effort needed to share knowledge effectively if theperson
expects the buyer to be a willing seller when he or she is in the market for
knowledge. Reciprocity may beachieved | essdirectly than by getting knowledge
back from the same person. In firms structured as partnerships, such as law
firms, knowledge sharing that improves profitability will return abenefit to the
sharer, now and in the future. Whether or not a knowledge seller expects to be
paid with equally val uable knowledge from the buyer, the knowledge seller may
believe that being known for sharing knowledge readily will make othersin the
company more willing to share with him or her. That is a rational assumption,
since his or her reputation as a seller of valuable knowledge will make others
confident of his/her willingnessto reciprocate when he/sheisthe buyer and they
have knowledge to sell: The knowledge seller’ s knowledge credit is good.

Repute implies being known as a knowledge source. A knowledge seller
usually wantsothersto know himor her asaknowledgeabl e personwith valuable
expertisethat he/sheiswillingto sharewith othersinthecompany. Repute many
seem intangible, but it can produce tangible results. Having a reputation for
knowledge sharing makes achieving reciprocity more likely: being known as a
knowledge seller makes one a more effective knowledge buyer. Having a
reputation as avaluable knowledge source can also |ead to the tangibl e benefits
of job security, promotion, and all the rewards and trappings of acompany guru.
Although a seller does not receive cash directly, the seller may receive ahigher
salary or bonus from sharing knowledge with others. In professional service
firms such as consulting and law firms, success hinges on repute.

Altruismimpliesthat aknowledge seller may be so passionate about his or
her knowledge that he or sheishappy to shareit whenever he/she getsachance.
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This seems to be the case with many university professors. Many knowledge
sharers are motivated in part by alove of their subject and to some degree by
altruism, whether for the good of the organization or based on anatural impulse
to help others.

Knowledge markets are dependent on market signals that indicate where
knowledgeactually residesinthe organization and how to gain accesstoit. Title
and positionisthemost common formal signal indicating who hasor should have
valuable knowledge. Another knowledge market signal flowsthroughinformal
networksof practicethat devel opin organizations. Within such networks, people
ask each other who knows what.

Davenport and Prusak (1998) argue that to develop effective knowledge
markets, information technol ogy hasto be used wisely, marketplaces haveto be
built, and knowledge market value has to be created and defined:

. Using information technology wisely. Networks and desktop computers,
withtheir ability to connect peopleand storeand retrievevirtually unlimited
amounts of content, can dramatically improve knowledge market effi-
ciency. Information technology can provide an infrastructure for moving
knowledgeand information about knowledgeaswell asfor building virtual
knowledge marketplaces.

. Building marketplaces. Physical and virtual spaces dedicated to knowl-
edge exchange, such as knowledge fairs and corporate universities, bring
people together to consider subjects of mutual interest. Electronic knowl-
edgemarketssuch asthelnternet, intranet discussion groups, and groupware
discussi on databases provide convenience and choice, with desktop access
to avast variety of material.

e  Creating and defining knowledge market value. Value can be estab-
lished through empirical means, such as employees being recognized,
promoted, and rewarded for sharing knowledge. A number of consulting
companies have made knowledge sharing one of the basic criteria of the
performance-evaluation process.

Perfect knowledge markets do not exist. Rather, the extent of market
efficiency isdefined. Highly efficient knowledge marketshavelittleinformation
asymmetry, high levels of standardization, homogenous customers, large num-
bersof suppliers, and awell-understood currency (Grover & Davenport, 2001):

. Information symmetry. Knowledge by itsvery natureisunique. Therefore,
the seller of knowledge has the most information on the front of the
knowledge process; that is, what was generated and how it iscodified. The
buyer might haveinformation on how theknowledge can berealized within
the context of the issue being addressed. This is a natural information
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asymmetry. This problem is further compounded by the fact that buyers
often cannot identify good sources of knowledge and rely on close (local)
networks of people they know. Even more inefficiency could exist due to
the fact that certain knowledge sources might choose to keep information
about their knowledgeprivatedueto cultural or political reasons. Thisleads
to very inefficient buying and selling, in which buyers have to incur
tremendous costs to reduce information asymmetry.

. Product standardization. Again, the unique nature of knowledge makes
it very difficult to compare knowledge sources. If consultant A isprescrib-
ing methodology 1 to solve problem X, and consultant B is prescribing
methodology 2, how should a company make a choice, given that problem
X isunique to the context of the company and methodology 1 and 2 have
never beentested withinthe context? Additional difficulty existsduetothe
recursive nature of knowledge and its discontinuous interaction. It isvery
difficult to predict how new knowledgewill interact withtheinformation on
the issue under consideration. This interaction could yield a completely
different solution set that could be of much greater value than any other
originally considered. It may beal mostimpossibleto assessthevalueof this
knowledgeapriori. Therefore, knowledgeuniquenesscould allow sellersto
generate monopolies.

. Homogeneity of customers. On the demand side we can see a similar
problem regarding the contexts on which knowledge needsto be brought to
bear. These contexts or issues are not simple to define. They cannot be
addressed by provision of information (e.g., what the relationship is
between our advertising expenditures and sales), but require complex
knowledge processes that need to be conducted by people or people
networks with specific knowledge competencies. Therefore, customers
areinherently segmented into marketsof unitary size, leadingto differences
in expectations and prices for the same knowledge assets.

. Large number of suppliers. A substantial amount of knowledge tends to
betacit or inthemindsof employees. If thistacit knowledgeiskeptinvisible
to the broad market or is visible only to alocal market, the suppliers are
essentially unavailableto apotential buyer. Thisbuyer may then obtainthe
knowledge from suboptimal sources (i.e., convenience sources or external
consultants) and pay apremium for what the buyer considers monopolistic
knowledge. There may, however, be a large number of suppliers who, if
visibleto the buyer, would bring the price of the knowledge down. Again,
the interaction of knowledge with information makes it very difficult in
many casesto accurately predict the appropriate supplier and the quality of
knowledge obtained. Therefore, the buyer may not be able to assess the
relevant supplier pool — rendering greater uncertainty and inefficiency.
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e Common currency. Although sellers outside the firm, and occasionally
within the firm, might charge hard currency (based on hourly rates or a
retainer) for professional expertise, many knowledge transactions do not
use common currency. Some arrangements are made based on a quid pro
guo arrangement or an expectation of subsequent reciprocity. Other
knowledge sellers could part with their knowledge for the price of ego
gratification or simply out of friendship. Further, the currency could change,
based upon time or context, making it very difficult to compare knowledge
assets.

Grover and Davenport (2001) find that knowledge markets are typically
characterized by inefficiency. Aninherent source of inefficiency in thismarket
isthedifficulty inassessing theval ue of knowledge. Asknowledge assetsevolve
through generation, codification, and realization, their uncertainty isreduced and
their source of value is easier to see. Therefore, while knowledge in the
generation stage might have tremendous potential for value, its uncertainty
reduces the present value of future returns from the asset. Knowledge in the
codification stage is visible to customers and somewhat easier to assess. The
value of knowledge in the transfer and realization stages might be the most
tangiblesinceitsvalueishbased onvisibleproductsand servicesthat it can create.

Although highlevel sof knowledge market efficiency may never beachieved,
the market concept offers a useful way for organizations to think about
knowledge. Intheory, high market efficiency wouldresultin greater liquidity of
knowledge flows and benefits that accrue to the buyer. Therefore, Grover and
Davenport (2001) suggest that knowledge management can be framed as the
problem of creating an effective and efficient knowledge marketplace in the
organization. Such marketswork toimprovethestock of both thelocal and global
buyer while providing appropriate compensation for the sellers.

Hansen and Haas (2001) did an interesting empirical study of knowledge
markets. They looked at el ectronic dissemination in a management consulting
company. They found that the relatively recent explosion of information avail-
able in electronic forms makes attention, rather than information, the scarce
resource in organizations.

In their study, Hansen and Haas (2001) conceived of electronic document
dissemination in an organization as an internal knowledge market. They made
four assumptions about such a market. First, there is a distinct set of users of
electronic documents. Second, there is a distinct set of suppliers of electronic
documents, such as practice groups or marketing departments. Third, both
document suppliers and document users receive rewards for their participation
in the internal knowledge market, and these rewards create incentives for
supplying and using knowledge. Finally, thereisanontrivial matching problem
between dispersed sets of users and suppliers of documents.
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Hansen and Haas (2001) discuss several strategies to gain attention for
specific documents. The supplier can engage in publishing strategies to attract
theattention of users. Two strategic dimensionsare especially relevant. Thefirst
dimensionistheextent of topic concentration based on the number of topic areas
to be covered in the document supply. Choosing to offer documents on many
topicsissimilar to pursuing ageneralist strategy based on abroad product line.
The second dimension isthe degree of document selectivity. Selective suppliers
filter and edit documentsto make surethat the documentsthey supply are of high
quality and reduce the total number of documents they offer.

Inthe consulting company they studied, Hansen and Haas (2001) found that
the most successful strategy to gain attention was high topic concentration and
high document sel ectivity. Document suppliersthat occupied acrowded segment
of the firm’sinternal knowledge market gained less attention from employees
(measured as monthly use of their database), but they were able to combat this
negative competitive effect by being selective and concentrated in their docu-
ment supply.

Thisresult reveal saparadox of information supply in competitiveinforma-
tion markets: the less information a supplier offered, the more it was used,
because the supplier developed a reputation for quality and focus (Hansen &
Haas, 2001).

THE ORGANIZATIONAL SCHOOL

According to Earl (2001), the organizational school describes the use of
organizational structures, or networks, to share or pool knowledge. Often
described as knowledge communities, the archetypal arrangement isagroup of
people with acommon interest, or problem, or experience. These communities
are designed and maintained for a business purpose, and they can be intra- or
interorgani zational.

In the following, a number of approaches to knowledge management
belonging to the organizational school are presented. The first approach is
managing common knowledge; the second approach is the socialization-
externalization-combination-internalization (SECI) process.

Managing Common Knowledge

Dixon (2000) definescommon knowl edge asthe knowledge that empl oyees
learn from doing the organization’s tasks. Common knowledge is managed
through knowledgetransfer mechanisms. Knowledgetransfer inanorganization
can be defined as the process by which one unit (e.g., a group, department or
division) isaffected by experiences. Another definition suggeststhat knowledge
transfer at theindividual level ishow knowledgeacquiredin onesituation applies
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to another. Both these definitionsdescribe knowledgetransfer as something that
manifestsitself through changes in knowledge or performance of the recipient
units.

Inthemanagement andindividual psychology literature, knowledgetransfer
has received much attention and several mechanisms for knowledge transfer
have been described. These mechanismsinclude movement, training, communi-
cation and observation of personnel, technology transfer, replication routines,
patents, scientific publication and presentation, interaction with suppliers and
customers, alliances and other forms of interorganizational relationships.

By contrast, Markus(2001) hasidentified four different typesof knowledge
reuse situations. The first reuse situation is called “ shared knowledge produc-
ers,” in which knowledge re-users may be close to or distant from those who
produced the knowledge. A second type of knowledgere-usersis“shared work
practitioners,” peoplewho shareapracticecommunity, including specialistswho
occupy the samerolesin different locations, work units, or organizations, such
asconsultantsinapractice. Thethird reusesituationiscalled“ expertise-seeking
novices,” and involves people who differ substantially from the knowledge
creators, in which novices seek access to experts and expertise. The fourth
knowledgereusesituation is* secondary knowledge miners,” andisperhapsthe
most extreme case of reuse asit involves datamining, in which analysts attempt
to extract knowledge from records that were collected by others, possibly
unknown to the re-user, for very different purposes.

In this book we employ Dixon’s (2000) five knowledge transfer mecha-
nisms. The criteriathat Dixon used to define these knowledge transfer mecha-
nisms are the following: who is the intended receiver, what is the nature of the
task, and what is the type of knowledge to be transferred. The five transfer
mechanismsfor sharing knowledge in the organization are serial, explicit, tacit,
strategic and expert transfers.

Serial transfer takes place when the same group of knowledge workers
performs the same work one more time by applying their own knowledge. The
nature of thetask isfrequent and non-routine, and the type of knowledgethat is
transferred can be both tacit and explicit. Serial transfer isaprocess that moves
theuniqueknowledgethat eachindividual has constructedinto agroup or public
space so that the knowledge can be integrated and made sense of by the whole
team. A team can be defined asagroup of peoplewith ashared commitment and
who strive for synergy among members.

Explicit transfer takes place when a group of knowledge workers per-
formsthesamework another group hasdone before by applying knowledgefrom
the other group. The knowledge from the other group istransferred explicitly as
words and numbers and shared in the form of data, scientific formulae,
specifications, manuals and the like. The nature of the task performed by the
team is frequent and routine.
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Tacit transfer takes place when a group of knowledge workers performs
thesamework asanother group by applying knowledgefromthe other group, but
inadifferent context. Theknowledgefromtheother groupistransferred through
social activity as tacit knowledge. The nature of the task that the group is
engaged in is frequent and non-routine. Thisis also called near transfer, not
because of the geography involved but because of the similarity between the
source team and the receiving team.

Strategic transfer takes place when a team has taken on a task that
happensonly infrequently — aone-off project — and wantsto benefit from the
experience of others within the same organization that have achieved a similar
task. Typical of this transfer mechanism is that the senior-level managers are
ofteninvolved and definewhat kind of knowledgeisneededto solvethetask. The
type of knowledge that is transferred can be both tacit and explicit.

Expert transfer takes place when generic and explicit knowledge is
transferred from an expert sourceinside or outside the organi zation to enablethe
team to solve new problemswith new methods and knowledge. Thisknowledge
transfer is applicable when the team is performing atask that isinfrequent and
routine, and faces an unusual technical problem beyond the scope of theteam’s
own knowledge. Typically, the knowledge that is requested is not found in a
manual or in standard documentation.

Management has to emphasize all five mechanisms for successful sharing
and creation of common knowledge. For serial transfer, management has to
stimulate meetings and contacts between group members, while for explicit
transfer, documentation of work by the previous group needs to be stimulated.
For tacit transfer, management has to stimulate contacts between the two
groups, while for strategic transfer, strategic knowledge and knowledge gaps
have to be identified. For expert transfer, management has to create networks
in which experts can transfer their knowledge.

The author conducted an empirical study of knowledge transfer mecha-
nisms in Norway in 2002. Knowledge transfer mechanisms in information
technology projects were studied. A project can be defined as a complex effort
to achieve a specific objective within a schedule and budget target, which
typically cuts across organization lines, is unique, and is usually not repetitive.
Information technology projects come in many shapes and sizes, for example,
feasibility studies, devel opment projects, design projects, implementation projects,
upgrade projects, migration projects and support services projects. Whether the
goal istodesign, install or re-engineer, technology initiativesare often driven by
aggressive deadlines and periods of frequent change. To get the job done,
resources must be identified and allocated, and activities must be properly
organized and structured in accordance with business and technical require-
ments. The project management approachto solving I T problemsand employing
opportunitiesinvolvesbothleadersand end-users, and it definesactivities, plans
and milestones, and responsibilities.
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Why are some IT projects successful while others are not? It has been
argued that no more than 25 percent of all IT projects are smoothly completed
inthesensethat they meet cost, scheduleand functionality targets. Isthisaresult
of IT projects being so hard to manage? Others suggest that it is a leadership
problem. I's knowledge management of importance for I T project success? To
be more specific, can we find significance of different transfer mechanismsfor
knowledge management in I T projects?

Every IT project is by definition unique, for example, new people, new
customers, and so forth, but some processes and taskswill always be repetitive.
During these processes knowledgeis created that can be distributed and shared.
Thefollowing research question was addressed: What knowledge management
transfer mechanisms can predict the extent of IT project success? The focus of
research isimportant because there are few studies of knowledge management
in IT projects, and there is also a lack of empirical research concerned with
measuring and explaining I T project success.

IT project successis adifficult concept. There is no consistent interpreta-
tion of theterm project successinthe project management literature. Frequently,
the following five success criteria are applied to IT project success: project
performance, project outcome, system implementation, benefits for the client
organization, and benefits for the stakeholders.

The five success criteria are illustrated in Figure 3. Project performance
and project outcome are success criteriathat areinternal to the project. Systems
implementation and benefits for the client are success criteriathat are internal
to the organization. Benefits for the stakeholders are success criteria that are
external to the organization.

Figure 3. Success Criteria for IT Projects
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When the same project team repeats the same action in adifferent setting,
for example, in the next project phase or in another project, a serial transfer of
knowledge has been performed. The repeated work and the knowledge gained
from each action occur in a serial approach. It is a process that transfers the
unique knowledge contributed from each project team member into a group or
public space so that this knowledge can be integrated and understood by the
whole team. The next time the team acts the project work isimproved because
of this knowledge that the team gained. Hence, the following hypothesis was
proposed in the research: Total project successisrelated to the extent of serial
transfer (Hypothesis 1).

When ateam faces a problem, which adifferent team has solved in another
project, a more efficient solution can be achieved if the former acquires this
knowledge. Thiskind of knowledgetransfer, called explicit transfer, isapplicable
when a project team has learned something that the organization would like to
replicate in other project teams doing similar work. In many organizations,
systems or procedures have been developed to capture, appreciate, share and
distribute this kind of knowledge, for example, project evaluation, databases,
project experience reports, and so forth. The purpose in most of these organi za-
tionsistoidentify what is*“best practice” to betransferred to project practiceto
achieve success. Hence the following hypothesis was proposed: Total project
success is related to the extent of explicit knowledge transfer (Hypothesis 2).

Whileexplicit transfer meansthat knowledge can be shared through various
communication media (e.g., word, written specifications, manuals), thisis not
possible in the case of tacit transfer. Tacit transfer of knowledge usually takes
place through socialization, meaning that the knowledge is shared between
individuals when they work together. Other methods of tacit transfer include
knowledge acquired through |earning by doing, on-the-job training, learning by
observation, and face-to-face meetings. It is expected that the exchange of
knowledgethat occursintacit transfer be of importanceto project performance,
and hence the following hypothesis was proposed: Total project success is
related to the extent of tacit knowledge transfer (Hypothesis 3).

When an organi zation that isconducting aone-off project — astrategic task
that happens only infrequently — and wants to benefit from the experience of
others within the organization, the senior-level managers sometimes have to
definetheknowledgethat isneeded. Strategic transfer isaprocessthat devel ops
needed knowledge rather than taking advantage of existing knowledge. This
knowledgeis preferably shared to multiple units of the organization rather than
only one team. The focus is on the users of the knowledge rather than on the
source. We assume this is the situation in many strategically important 1T
projects and that this knowledge transfer is significant for the project outcome.
Hence, the following hypothesiswas proposed: Total project successisrelated
to the extent of strategic knowledge transfer (Hypothesis 4).
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Figure 4. A Research Model to Study Effects of Knowledge Transfer
Mechanisms for Common Knowledge on IT Project Success

Independent Dependent
factors factors
Knowledge transfer
mechanisms Total project success
« Serial transfer  Project performance
* Explicit transfer m——p | * Project result
* Tacit transfer » System implementation
« Strategic transfer * Benefits (client)
» Expert transfer * Benefits (stakeholders)

During the project period the team can face technical problems beyond the
scope of theteam’ s own knowledge. Typically, the knowledge that isrequested
is not found in manuals or standard documentation. In order to solve these
problems, knowledge hasto be obtained from experts, for example, the project
office, IT department, external consultants, and the like. Since such atechnical
problem in the IT project can be very critical for achieving the defined
requirements, expert transfer of knowledge can be of vital importance. Hence
the following hypothesis was proposed: Total project success is related to the
extent of expert knowledge transfer (Hypothesis 5).

In Figure 4, the research model is presented. The model consists of five
independent and five dependent factorsthat represent the basisfor the proposed
hypotheses.

Thestudy consisted of asurvey conductedin Norway in 2002 to investigate
knowledge transfer mechanisms (Karlsen & Gottschalk, 2003). The research
instrument contained forced-answer questions with a five-point Likert scale
ranging from ahigh of 5to alow of 1. The respondents were asked to rate both
the importance of each transfer mechanism and the success criterion as it
applied to the prevailing I T project.

Hypothesis 1 predicts that total project success is related to the extent of
serial transfer. The results indicate a significant correlation between the
independent and dependent variable. Thus, Hypothesis 1 is supported. Consis-
tent with expectations, total project success is related to strategic transfer as
well. Thus, Hypothesis 4 is supported. It was hypothesized that total project
success is positively related to the extent of expert transfer. This prediction is
supported, thereby supporting Hypothesis 5.

Furthermore, the data analysis shows that the extent of serial transfer is
significantly correlated to project performance and project outcome. Results
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show that the extent of strategic transfer is significantly correlated to system
implementation, and to benefitsfor theclient. A significant correl ation between
expert transfer mechanism and benefits for the stakeholdersis also identified.
No other correlations between the independent and dependent variables are
significant. Hence, neither Hypothesis 2 nor Hypothesis 3 was supported.

This empirical study focused on the evaluation of common knowledge
transfer mechanisms and their importance for I T projects success. Knowledge
transfer intheorganizationistheprocessthrough whichoneunit (e.g., individual,
group, department, division, etc.) isaffected by theexperience of another. Within
the context of common knowledge transfer, Dixon (2000) has identified five
mechanisms for sharing knowledge: serial transfer, explicit transfer, tacit
transfer, strategic transfer and expert transfer.

The main finding in this study was that total project successis positively
related to the extent of knowledge transfer. First, we hypothesized that knowl-
edge transfer from a project team in one setting to the same team in a different
setting isimportant for project success. The dataanalysis supportsthisassump-
tion. Consistent with our assumption, thistype of knowledgetransfer mechanism
ismost important for project performance and project outcome. An implication
of this observation is that organizations should not replace the membersin the
project team without careful consideration. Second, thedataresultsindicatethat
strategic transfer of knowledge is positively related to project success. This
demonstrates that sometimes senior-level managers have to be involved in IT
projects to define the knowledge that is needed to complete the project. Third,
the findings confirm our assumption that project successis related to the extent
of expert transfer. While technical expertise in many organizations has become
a scarce and costly commodity, this result indicates that expert transfer has
become a convenient, workable and important way to share expertise that may
be located anywhere in the world.

Oneinteresting finding isthat there was no significant correl ation between
explicit transfer and project success. Many organizationsin Norway have made
large investments in systems and databases for explicit knowledge transfer.
Experience from projects in these organizations indicates that in most cases
these systems for expert transfer are not used as intended, and consequently
have no impact on project success. Further, our data indicate that there was no
significant relation between tacit knowledge transfer and project success. It is
our interpretation that this observation should be subjected to careful analysis
since many would claim that the exchange of information on systems needs and
context of usage between users, developers and stakeholders are critical to
success. However, since the respondents are project managers, this result may
indicatethat tacit knowledgetransfer among project managersis not significant
to success.
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Socialization-Exter nalization-Combination-

Internalization Process

Organizations create and define problems, devel op and apply knowledgeto
solvethe problems, and then further devel op new knowledge through the action
of problem solving. In many organizations, developing new knowledgeiseven
moreimportant than keeping track of existing knowledge. Theorganizationisnot
merely aninformation processing machine, but an entity that createsknowledge
through action andinteraction. Itinteractswithitsenvironment, and reshapesthe
environment and even itself through the process of knowledge creation.

Hence, Nonaka et al. (2000) argue that the most important aspect of
understanding afirm’ scapability concerning knowledgeisthedynamic capabil -
ity to continuously create new knowledge out of existing firm-specific capabili-
ties, rather than the stock of knowledge that a firm possesses at any one point
in time. With this view of an organization as an entity that creates knowledge
continuously, we need to reexamine our theories of the firm, in terms of how it
is organized and managed, how it interacts with its environment, and how its
membersinteract with each other. Thisisthetopicinalater chapter on resource-
based strategy.

Knowledge creation is a continuous, self-transcending process through
which one transcends the boundary of the old self into a new self by acquiring
new context, anew view of theworld, and new knowledge. One al so transcends
the boundary between self and other, as knowledge is created through the
interactionsamong individual s or between individual sand their environment.

Tounderstand how organizations create knowledge dynamically, Nonakaet
al. (2000) proposed amodel of knowledgecreation, consisting of threeelements:
(1) the SECI process, the process of knowledge creation through conversion
between tacit and explicit knowledge, in which SECI captures socialization,
externalization, combination, and internalization (2) ba, the shared context for
knowledge creation and the place to create knowledge, and (3) knowledge
assets, the resources required to enable knowledge creation, such as inputs,
outputs, and moderator of the knowledge creating process.

The three elements of knowledge creation have to interact with each other
to form the knowledge spiral that creates knowledge. An organization creates
knowledge through interactions between explicit and tacit knowledge. This
interaction is called knowledge conversion. Through the conversion process,
tacit and explicit knowledge expand in both quality and quantity. Therearefour
steps in knowledge conversion: from tacit to tacit, from tacit to explicit, from
explicit to explicit, and from explicit to tacit. These four steps are called
socialization, externalization, combination andinternalization, and they cover the
SECI process (see Figure 5):
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* Socialization is the conversion of tacit knowledge to tacit knowledge.
New tacit knowledge is converted through shared experiences. New tacit
knowledge is acquired through shared experience, such as spending time
together or living inthe same environment. Socialization takes place when
new skillsareacquired by spending timewith otherswho havethose skills.
Socialization does also occur outside the typical workplace, when mental
model sand opinions are shared among personswho are present. Socializa-
tionisthe sharing of tacit knowledge between individuals, usually through
joint activities rather than written or verbal instructions. For example, by
transferring ideas and images, apprenticeshipsallow hewcomersto seethe
way othersthink. Knowledgeisproduced in agroup setting not only through
mereacquisition of theindividuals’ knowledge, but al so through the sharing
of common understanding. Social processes play an important role in the
transition of knowledge acrossindividual s or groups.

. Externalizationistheconversion of tacit knowledgeto explicit knowledge.
Tacitknowledgeisarticulatedinto explicit knowledge. Explicit knowledge
can be expressed in words and numbers and shared in the form of data,
scientific formulae, specifications, manuals and the like. This kind of
knowledge can be readily transmitted between individuals both formally
and systematically. The successful conversion of tacit knowledge into
explicit knowledge depends onthe common knowl edge spaceaswell asuse
of means such as metaphors, analogy and mental models. Externalization
involvestheexpression of tacit knowledge anditsconversioninto compre-
hensible formsthat are easier to understand. Conventional learning meth-
odologies require the externalization of the professor’ s knowledge as the
initial step in the students' learning process. Externalization involves
techniquesthat helpto expressideas or imagesaswords, concepts, visuals,
or figurative language (e.g., metaphors, analogies, and narratives), and
deductive/inductive reasoning or creative inference.

e Combinationistheconversion of explicit knowledgeto explicit knowledge.
Explicit knowledgeis converted into more complex and systematic sets of
explicit knowledge. Explicit knowledgeiscollected frominsideand outside
the organization and then combined, edited and processed to form new
explicit knowledge. The new knowledge is then disseminated among the
members of the organization. When the financial controller collectsinfor-
mation from all parts of the organization and puts it together to show the
financial health of the organization, that report is new knowledge in the
sensethat it synthesizesexplicit knowledgefrom many different sourcesin
one context. Combination involves the conversion of explicit knowledge
intomore compl ex setsof explicit knowledge. Focusing on communication,
diffusion, integration, and systemization of knowledge, combination con-
tributes to knowledge at the group level as well as at the organizational
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Figure 5. SECI Process of Knowledge Creation
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level. Innovative organizations seek to develop new concepts that are
created, justified, and modeled at the organizational, and sometimes
interorganizational, level. Complex organizational processes require the
cooperation of various groups within the organization, and combination
supports these processes by aggregating technologies and knowledge.

. Internalizationisthe conversion of explicit knowledgeto tacit knowledge.
Individuals convert explicit knowledge into tacit knowledge. By reading
documentsor manual sabout their jobsand the organi zation, new employees
caninternalizethisexplicit knowledgein such documentsto start doing their
jobs. When internalization has occurred, the new knowledge becomes part
of existing mental models and know-how. This tacit knowledge accumu-
lated at theindividual level can stimulateanew spiral of knowledge creation
whenitisshared with othersthrough socialization. Internalization requires
the individual to identify the knowledge relevant to oneself within the
organization’ sexplicit knowledge. Ininternalization processes, theexplicit
knowledge may be embodied in action and practice, so that theindividual
acquiring the knowledge can reexperience what others go through. Alter-
natively, individuals could acquire tacit knowledge in virtual situations,
either vicariously by reading or listeningto others’ stories, or experientially
through simulationsor experiments. L earning by doing, on-the-jobtraining,
learning by observation, and face-to-face meetings are some of the
internalization processes by which individual sacquire knowledge.

Knowledge creation is a continuous process of dynamic interactions be-
tweentacit and explicit knowledge, asillustrated in Figure 1.5. Suchinteractions
are shaped by shifts between different modes of knowledge conversion, not just
through one mode of interaction. Knowledge created through each of the four
modes of knowledge conversion interacts in the spiral of knowledge creation.
Nonaka et al. (2000) emphasize that it is important to note that the movement
through the four modes of knowledge conversion forms a spiral, not acircle.
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Becerra-Fernandez and Sabherwal (2001) conducted an empirical study of
socialization, externalization, internalization and combination at NASA KSC
(Kennedy Space Center). They suggested that socialization, externalization,
internalization and combination processes are all associated with perceived
knowl edge satisfaction. Perceived knowl edge sati sfacti on was measured through
thefollowing statements:

1.  You are satisfied with the availability of knowledge for your tasks.

2.  Theavailable knowledgeimproves your effectivenessin performing your
tasks.

3. You are satisfied with the management of knowledge you need.

4. You are satisfied with the knowledge available for the tasks in your
directorate.

5. You are satisfied with knowledge sharing among individuals at your
directorate.

6. The available knowledge improves the effectiveness of your directorate.

7. You are satisfied with the management of knowledge at your directorate.

8. You are satisfied with the knowledge available for various tasks across
KSC.

9. You are satisfied with knowledge sharing among various directorates at
KSC.

10. The available knowledge improves KSC's overall effectiveness.

11. You are satisfied with the management of knowledge at KSC.

Theextent of socialization, externalization, internalization and combination
was measured and compared to perceived knowledge satisfaction. It wasfound
that only externalization and combination had significant impacts on perceived
knowledge satisfaction. Thus, both of the knowledge management processes
that provide explicit knowledge — that is, combination processes, which help
integrate several codified areas of knowledge, and externalization processes,
which help explicate tacit knowledge — contributed to knowledge satisfaction.

Thefirst element of the Nonakaet al. (2000) model for knowledge creation
is the SECI process. The second element is ba, which is the name given the
location or context where knowledge creation takes place. Knowledge needs a
context to be created. The context is defined in terms of who participates and
how they participate. Knowledge needs a physical context to be created; there
isno creation without a place. Ba, which can be translated to place, offers such
a context. Ba does not necessarily mean a physical place. The Japanese word
ba means a place at a specific time. Ba isthe real cultural, social and historic
context which is of importance to each knowledge worker, and which enables
each knowledge worker to understand and appreciate information. Ba is the
place where information is understood so that it becomes knowledge.
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The key concept in understanding baisinteraction. Knowledge creationis
a dynamic human process that transcends existing boundaries. Knowledge is
created through the interactions among individual s or between individuals and
their environments, rather than by anindividual operating alone. Baisthe context
shared by those who interact with each other, and through such interactions,
those who participate in ba and the context itself evolve through self-transcen-
dence to create knowledge. Participants of ba cannot be mere onlookers.
Instead, they are committed to ba through action and interaction.

Ba lets participants share time and space, and yet it transcends time and
space. Inknowledgecreation, especially in socialization and externalization, itis
important for participantsto share time and space. A close physical interaction
is important in sharing the context and forming a common language among
participants. Also, since knowledge isintangible, unbounded and dynamic and
cannot be stocked, baworksasthe platform of knowledge creation by collecting
the applied knowledge of the areainto a certain time and space and integrating
it. However, as ba can be a mental or virtual place aswell as a physical place,
it does not have to be bound to a certain space and time.

Thethird and final element of the knowledge creation model is knowledge
assets. Assets are firm-specific resources that are used to create value for the
firm. Knowledge assets are resources required to support the knowledge-
creating process. | mportant knowledge assetsaretrust, rolesand routines. Trust
isrequired to stimulate knowledge workersto share knowledge and to enter into
asocial knowledge creation process. Roleshaveto be defined so that knowledge
workers are familiar with how the knowledge creation processisto take place.
Routinesareimportant to know, so that different knowledgeworkersin different
roles handle time and place and frequencies for knowledge creation equally.
Knowledge assetsmust be built and used internally in order to be valuableto the
firm, as they cannot be acquired externally.

To understand how knowledge assets are created, acquired and exploited,
Nonaka et al. (2000) proposed to categorize knowledge assets into four types:
experiential knowledge assets, conceptual knowledge assets, systemic knowl-
edge assets and routine knowledge assets. Experiential knowledge assets
consist of the shared tacit knowledge that is built through shared hands-on
experience amongst the membersof the organization, and between the members
of the organization and its customers, suppliers and affiliated firms. Skills and
know-how that areacquired and accumul ated by individual sthrough experiences
at work are examples of experiential knowledge assets.

Conceptual knowledge assets consist of explicit knowledge articulated
through images, symbols and language. They are the assets based on the
concepts held by customers and members of the organization. Systemic knowl-
edge assets consist of systematized and packaged explicit knowledge, such as
explicitly stated technol ogies, product specifications, manual s, and documented
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and packaged information about customers and suppliers. Routine knowledge
assets consist of the tacit knowledge that is routinized and embedded in the
actionsand practicesof the organization. Know-how, organizational cultureand
organi zational routinesfor carrying out the day-to-day business of the organiza-
tion are examples of routine knowledge assets.

These four types of knowledge assets form the basis of the knowledge-
creating process. To manage knowledge creation and exploitation effectively, a
company hasto map its stocks of knowledge assets. However, cataloguing the
existing knowledge is not enough. As stated above, knowledge assets are
dynamic, and new knowledge assets can be created from existing knowledge
assets.

Thethree elementsof theknowledge creation model — SECI, ba and assets
— represent requirementswhich all have to be taken care of by management to
achieve successful knowledge creation. The SECI process takes care of the
interaction between tacit and explicit knowledge, while bais the place for this
interaction, and knowledge assets are the resources for this interaction. When
moving through the SECI process in a spiral, the organization develops new
knowledge. This spiral is dependent on ba and is stimulated by conditions of
growth based on available knowledge assets.

Management isimportant in all three elements. Executive management is
responsiblefor articul ating corporate knowl edgeambitions. Middle management
is responsible for creating and sustaining ba. Both executive and middle
management are responsible for the availability of knowledge assets. The
knowledge-creating process cannot be managed in the traditional sense of
management, which centers on controlling the flow of information. Managers
can, however, lead the organization to actively and dynamically create knowl-
edge by providing certain conditions.

Researchers and practitioners argue that most of the knowledge applied by
individualsin organizationsistacit knowledge. Traditionally, organizationshave
been concerned with management of explicit knowledge, which is of less
importance to the business at any point in time. However, tacit and explicit
knowledge are dependent on each other to be complete sources of knowledge.
When we apply the SECI process, we see that there is an interaction between
explicitandtacit knowledge, which createsnew knowledge. Intheexternalization
stage, tacit knowledge is converted into explicit knowledge. The successful
conversion of tacit knowledgeinto explicit knowledge depends on the common
knowledge space aswell asuse of means such as metaphors, anal ogy and mental
models. Such means help individual s express knowledge in words and numbers
and shareitintheform of data, scientific formulae, specifications, manualsand
thelike. Thiskind of knowledge can bereadily transmitted between individuals
both formally and systematically.
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Nonakaet al. (2000) argue that fostering love, care, trust and commitment
amongst organizational members is important, as it forms the foundation of
knowledge creation. For knowledge (especially tacit knowledge) to be shared
and for the self-transcending process of knowledge creation to occur, there
should be strong love, caring and trust among organization members. As
information creates power, an individual might be motivated to monopolizeit,
hiding it even from his or her colleagues. However, as knowledge needs to be
shared to be created and exploited, it is important for leaders to create an
atmosphere in which organization members feel safe sharing their knowledge.
It is also important for leaders to cultivate commitment amongst organization
members to motivate the sharing and creation of knowledge, preferably based
on a corporate knowledge vision.

Nonaka et al. (2000) defined knowledge assets as firm-specific resources
that are indispensable to create value for the firm; knowledge assets are inputs,
outputsand moderating factors of theknowledge-creating process. For example,
trust amongst organizational members is produced as an output of the knowl-
edge-creating process, and at the same time trust moderates how ba functions
asaplatform for the knowledge-creating process. This definition of knowledge
assets focuses on resources for knowledge creation.

Other researchersdefine knowledge assets asthe knowledgeitsel f. Knowl-
edge assets can be all knowledge available to the organization when solving
customer problems. Teece (2000) defines knowledge assetsasall knowledgein
thefirmthat givescompetitiveadvantagetothefirm, and that isimpossibleto buy
or sell. Knowledge assets include tacit and codified experience, both technical
and organi zational, whether patents and copyrightsprotect it or not. Sustainable
competitive advantage is achieved when the firm is able to create growth in
knowledge assets without competitors being able to imitate the knowledge
creation. Their continuousinnovations, their protection of knowledge assetsand
their effective knowledge management characterize successful firms by using
knowledge at the right time and at the right place.

Managing Knowledge Workers

Knowledge is closely linked to knowledge workers in the company. A
knowledgeworker can be defined asan employeewhoisabletofind, understand
and use knowledge in the organi zation on his or her own. A knowledge worker
takesresponsibility for hisor her ownlearning. A knowledgeworkerisqualified
to explorerelevant scientific information from corporate aswell as national and
international sources. A knowledge worker is able to use such information in
daily knowledge work to solve problems for customers. Typical knowledge
workers are lawyers in alaw firm, engineers in an engineering firm, medical
doctorsinahospital, product devel opersin amanufacturing company, professors
in a business school, and planning staff in a government agency.
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Peoplewho are knowledgeabl e not only haveinformation, but al so havethe
ability to integrate and frame the information within the context of their
experience, expertiseand judgment. In doing so, they can create new information
that expands the state of possibilities, and in turn allows for further interaction
with experience, expertise, and judgment. Therefore, in an organizational
context, all new knowledge stems from people (Grover & Davenport, 2001).

Shum (1998) makes distinctions between procedural work and knowledge
work. All work isinvariably amix of the two, but increasingly, the procedural
features are giving way to knowledge-based features. The distinctions are:

. Knowledge workers are changed by the information in their environ-
ment, and they in turn seek to change others through information.
Informationistobeconsumed, and once“digested” , isoften of littlefurther
value. Information resources which may have longer-term use are often
left visible and uncategorized (hence the frequent untidy piles and
whiteboards), so that they can be quickly referred to. Thisisthe antithesis
of more procedural work, whosework requiresalot of filingintoinflexible
structures — inflexible because the scheme is often standardized across
the organization, and because other staff also need to access those files.

. Diversity and ad hoc behavior patterns are common in knowledge
work. New informationissought out, reused, and passed oninopportunistic
ways, dependent on the changing context and interleaving of the worker’s
activities. In contrast, consistency of method and output is important in
procedural work.

e Communication networks are highly variable, with different patterns
and use of media. Teams form and disband within the space of aday. The
structureandjobtitleson an organization chart arethusevenlessindicative
than usual asto what someone does or with whom they work. Much of the
knowledge exchanged isembedded in documentsand email. Staff engaged
in predominantly procedural work tendto havewell-defined responsibilities
and relationships, and the information flow that they maintain is more
clearly defined.

According to Gartner Group (2001), knowledge work represents the
ultimate free market. People manage themselves as assets, have the freedom to
diversify their professional portfoliosand seek sources of social and knowledge
capital to stimulateand enrichthem. And, unlikethe casewithtraditional capital
assets, which remain onthebooksfor years, peopleinvolved in knowledgework
can depart. Mobility becomes much more an issue of satisfaction: Knowledge
work professionalswill work with acompany aslong asthe company worksfor
them. Based on this analysis, Gartner Group (2001, p. 1) recommends the
following three rules for management of knowledge workers:
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Rule 1. Knowledge workers need to be energized intellectually. As
knowledge work intensifies, it highlights the fundamental disconnect be-
tween enterprises’ wanting to optimize their resources for efficiency and
knowledge workers’ wanting to optimize their experiences for effective-
ness. Thefirst way of thinking, though valid, isan artifact of theindustrial
era, when companieswould install apiece of equipment and wring out cost
efficienciesfor years. The second way of thinking, newly validated, isthe
bulwark of information and knowledge work that paves the way toward
creating value. The most effective workers are those who continuously
have new opportunitiesto learn, assume experiences and strengthen their
portfolios. Faced with the new dynamics of knowledge work, enterprises
must continually ask: “ Should we provide opportunitiesand risk that those
peoplemight leave, or should wewithhold opportunitiesand fear that those
people might stay?’ The knowledge economy puts its bets on the former.

Rule 2. Shorter employment tenure will be the norm. Tenure in any one
positionwill likely belessthan threeyearsasknowledge workers seek new
ways to develop and market their experiences. Markets, technol ogies and
requirementschange so rapidly that 100 percent retentionisnot only futile,
but potentially damaging. Enterprises must learn to manage for shorter
tenure — hence for more frequent and rapid turnover — rather than to
assumeretention. In fact, Gartner analysisreveal sthat knowledge-intense
enterprises should anticipate turnover of 10 percent to 15 percent, espe-
cialy if they create assignments, rotations, projectsand other opportunities
only sporadically. (One leading networking company, growing about 40
percent annually, has staff turnover of 7.5 percent, a figure that the
company’s HR executive suspects may be too low for the company’ s fast
paceof growth.) Shorter tenuredemandsfastintegrationintotheworkflow,
tight monitoring of theworkforce supply channels, job rotation, well-defined
roles and responsibilities and managers who are prepared to find and offer
opportunitiesto employees.

Rule 3. Knowledge work can be all consuming, so design workloads
appropriately. According to our projections, collaborative work will
increase as apercentage of people’ sexpected output, steadily encroaching
onindividuals' timeto work quietly on their own projects. Vacations and
shorter work weeks may make work schedules more tolerable, but the
actions that will best prevent burnout are the redesign of work, the
redefinition of metricsfor collaborative assignments, the sharing of work
with appropriate support staff and the installation of appropriate software
tool sfor meeting and working collaboratively. Balancewill transformitsel f
from something that is nice to have into something that sustains peak
performance.
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Knowledgeworkersareprofessional s. Prof essional sgain knowledgethrough
formal education (explicit knowledge) and through learning on the job (tacit
knowledge). Professionals who provide services are often required to have
extensive educationandtraining prior toenteringtheir fields. Thiseducationand
trainingusually provideahighlevel of explicit knowledgeinthefield of specialty
(Hitt et al., 2001).

Often, thereissomevariation in thiseducation and training. Studentsat the
best universities are perceived as obtaining the highest level of explicit knowl-
edge available. Knowledgeable external parties rank both universities and
specialized programswithin them. Individual swhoreceivetheir education from
the best universitiesare assumed to have more and better knowledge and to have
high intellectual potential to learn and accumulate tacit knowledge (Hitt et al .,
2001).

Knowledge transfer to knowledge workers in the workplace can occur in
different ways. Core capabilities may be transferred formally and explicitly.
However, much knowledge, particularly knowledge with rich tacit dimensions,
istransferred informally through processes of socialization and internalization.
Swap et al. (2001) focused on two transfer mechanisms — mentoring and
storytelling — that can leverage the knowledge of an organization, particularly
itstacit knowledge, to build core capabilities among knowledge workers.

According to Swap et al. (2001), the word mentor can be traced back to
Homer’s myth of Odysseus. The king of Ithaca left his son Telemachusin the
care of Mentor, who guided and taught the youth for the 10 years his father was
away fighting the Trojans. A mentor, therefore, has always been considered one
who draws upon a deep knowledge base to teach and guide. The recognition of
mentoring asanimportant transfer mechanism for knowledge among knowledge
workers has grown significantly in the last decade.

According to Swap et al. (2001), theword storytelling means the telling of
an organizational story, whichisdefined asadetailed narrative of past manage-
ment actions, employee interactions, or other intra- or extra-organizational
events that are communicated informally within the organization. Such narra-
tiveswill ordinarily include a plot, major characters, and outcome. A moral, or
implication of the story for action, is usually implied if not explicitly stated.
Normally, these stories will originate from within the organization and will
therefore reflect organizational norms, values, and culture.

Accordingto Swapet al. (2001), storiesdo not lend themselvesequal ly well
to transferring different kinds of knowledge. As a strategy for building core
capabilities within an organization, an indiscriminate use of stories to transfer
critical skills, managerial systems, and norms and values would probably be
misguided. Critical skills, including deep knowledge of acontent domain, would
be very difficult to transfer via stories. For such concrete forms of knowledge,
people rely on formal education, apprenticeships or mentoring, training pro-
grams, and self-study mastery.
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Knowledge workers often belong to knowledge webs. The metaphorical
symbol of aweb has been used before to suggest that culture could be construed
asaweb of significance spun by theindividual sinthe organization. A knowledge
web can be understood as symbols and metaphors related to learning and
knowledge among individuals. It is a context in which knowledge is generated
and disseminated (Nidumolu et al., 2001).

Knowledgeworkersasindividual sarethe source of much knowledgeinthe
organization. Traditionally, some of this knowledge was disseminated to other
individuals in their work group, some of who internalized it and used it as a
component of their individual knowledge and achievement bases. Occasionally,
some of the knowledge was distributed through formal feedback systems to
groups elsewhere in the organization, but the use of the knowledge, if not
distributionitself, wasgreatly hindered by functional and divisional boundaries
(Jarvenpaa & Staples, 2001).

Advances in information technology have increased the potential for
greater dissemination of information and knowledge beyond its creator. IT has
increased both technical and social connectivity in organizations, facilitating
information and knowledge sharing. What happens to knowledge workers'
beliefs about ownership of knowledge?

Jarvenpaa and Staples (2001) found that a possible conflict arises because
much of the organizational knowledge is controlled at the level of individual
knowledgeworkers. Y et knowledge management arguesfor the management of
knowledge at the level of the organization. It isassumed that, either morally or
legally, the organization has the right to find, collect, store, and disseminate
informationthat individual shavecreated and acquired. A common organi zational
normisthat aninformation outcome of work such asanidea, process, invention,
document, or computer program that an employee creates or acquires at work
or using organizational resourcesactually belongsto the employer rather thanto
the employee.

This norm goes beyond the legally enforceable employment contracts in
somecountries. Inthelate 1990sin Norway, alaw wasrevised to stateexplicitly
that a computer program that an employee creates at work belongs to the
employer.

Thenorm specifiescircumstancesand contingenciesof ownership rightsof
organizations that are unforeseen or too expensive to enumerate in enough
details. The norm specifies that the organization is the owner of the knowledge
asset (Jarvenpaa & Staples, 2001).

Jarvenpaa and Staples (2001) studied the perceptions of organization
ownership of knowledge by those individuals who have created the expertise.
The study found that a belief in self-ownership was positively associated with
organizational ownership — suggesting a collaborative type of ownership
situation for both information and expertise and for both internal
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(intraorgani zational) and external (interorganizational) sharing situations. Orga-
nizational culture and the type of employee also influenced the beliefs of
organizational ownership. For example, women were more likely to associate
organizational property rights to information products or expertise that they
controlled.

A central lesson emerging isthat if knowledge management is going to be
successful, then organizations must concentrate on people. The importance of
people as creators and carriers of knowledge isforcing organizationsto realize
that knowledge lieslessin its databases than in its people. Research shows that
people most freely share experiences in informal, self-organizing networks
(Ward & Peppard, 2002). Consequently, it becomes necessary for organizations
to create and promote those environments. Often labeled communities of
practice, these are groups of people informally bound together by shared
expertise and passion for ajoint enterprise. Communities of practice are groups
of people who are informally bound to one another by exposure to a common
class of problem. Communities of practice exist to build and exchange knowl-
edge, and, inthe process, devel op the capabilities of members. They differ from
project teams, who are composed of employeesassigned by management, in that
they select themselves. The glue that holds the community together is the
passion, commitment and identity with the group’ sexpertise, whilefor ateamit
isthe goals and project milestones.

THE STRATEGIC SCHOOL

Accordingto Earl (2001), the strategic school seesknowledge management
asadimension of competitive strategy. Indeed, it may be seen as the essence of
a firm's strategy. Approaches to knowledge management are dependent on
management perspective. Distinctions can be made between the information-
based perspective, the technology-based perspective and the culture-based
perspective:

. Information-based perspective is concerned with access to information.
| haveaproblem, and | amlooking for someoneinthe organizationwho has
knowledge that can solve my problem.

*  Technology-based perspective is concerned with applications of infor-
mationtechnology. Wehaveall thishardwareand softwarein thefirm: how
canwe usethistechnology to systematize, store and distributeinformation
to knowledge workers?

e Culture-based perspective is concerned with knowledge sharing. We are
an organization because division of labor makes us more efficient and
because we can draw on each other’s expertise.
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All three perspectives belong in a knowledge management project to be
successful. However, themain focusmay vary depending on corporate situation.
If reinventing thewheel all thetimeisthebig problem, thentheinformation-based
perspective should dominate project focus. I f thetechnology inthefirmisunable
to provide even basic services to knowledge users, then the technol ogy-based
perspective should dominate project focus. If knowledge workers are isolated
and reluctant to share knowledge, then the culture-based perspective should
dominate project focus.

Codification and Personalization Strategy

Some companies automate knowledge management, while others rely on
their people to share knowledge through more traditional means. In some
companies, the strategy centers on the computer. Knowledge is carefully
codified and stored in databases, where it can be accessed and used easily by
anyone in the company. These companies have developed elaborate ways to
codify, store and reuse knowledge. Knowledge is codified using a people-to-
documents approach: it is extracted from the person who developed it, made
independent of that person, and reused for various purposes. Knowledge objects
aredeveloped by pulling key piecesof knowledge such asinterview guides, work
schedules, benchmark data, and market segmentation analysisout of documents
and storing them in the electronic repository for people to use. This approach
allowsmany peopleto searchfor andretrieve codified knowledgewithout having
to contact the person who originally developed it. That opens up the possibility
of achieving scal ein knowledge reuse and thus of growing the business. Hansen
et al. (1999) call this the codification strategy for managing knowledge.

In other companies, knowledgeisclosely tied to the person who devel oped
it and is shared mainly through direct person-to-person contacts. The chief
purpose of computers at such companies is to help people communicate
knowledge, not to store it. These companies focus on dialogue between
individuals, not knowledge objectsin a database. Knowledge that has not been
codifiedistransferred in brainstorming sessions and one-on-one conversations.
Knowledgeworkerscollectively arriveat deeper insightsby going back andforth
on problems they need to solve. These companies invest heavily in building
networksof people. Knowledgeisshared not only face-to-face, but also over the
telephone, by email, and via videoconferences. Networks can be fostered in
many ways: by transferring people between offices, by supporting a culturein
which knowledge workers are expected to return phone calls from colleagues
promptly, by creating directories of experts, and by using knowledge managers
within the firm to assist project teams. These firms may also have developed
electronic document systems, but the purpose of the systemsis not to provide
knowledge objects. Instead, knowledge workers scan documents to get up to
speedinaparticular areaandto find out who hasdonework onatopic. They then
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approach those people directly. Hansen et al. (1999) call this the personaliza-
tion strategy for managing knowledge.

Codification and personalization strategy can be contrasted with each other
using criteriasuch ascompetitivestrategy, economic model, knowledge manage-
ment strategy, information technology and human resources. The competitive
strategy by codificationisto providehighquality, reliable, and fast information-
systemsimplementation by reusing codified knowledge. The competitive strat-
egy by personalizationisto providecreative, analytically rigorousadviceonhigh-
level strategic problemsby channelingindividual expertise. The economic model
for codification strategy can be labeled reuse economics, while the economic
model for personalization can be labeled expert economics. Reuse economics
implies investing once in a knowledge asset, and then reusing it many times.
Expert economicsimpliescharging high feesfor highly customized solutionsto
uniqueproblems.

Knowledge management strategy will either be people-to-documents for
codification or person-to-person for personalization. People-to-documentsim-
plies developing an electronic document system that codifies, stores, dissemi-
nates, and allows reuse of knowledge. Person-to-person implies devel oping
networksfor linking people so that tacit knowledge can be shared. By codifica-
tion, thecompany investsheavily in I T, wherethe goal isto connect peoplewith
reusable codified knowledge. By personalization, the company invests moder-
ately in I'T, where the goal is to facilitate conversations and exchange of tacit
knowledge. By codification, the human resource approach will be concerned
withtraining peopleingroupsand through computer-based distancelearning. By
personalization, the human resource approach will be concerned with training
peoplethrough one-on-one mentoring.

Hansen et al. (1999) found that companies that use knowledge effectively
pursue one strategy predominantly and use the second strategy to support the
first. This can be thought of as an 80-20 split: 80 percent of their knowledge
sharing follows one strategy, 20 percent the other. Executives who try to excel
at both strategies of codification and personalization risk failing at both.

How do companies choose the right strategy for managing knowledge?
Competitive strategy must drive knowledge management strategy. Executives
must be able to articulate why customers buy a company’s products or services
rather than those of its competitors. What value do customers expect from the
company? How does knowledge that resides in the company add value for
customers? Assuming the competitive strategy is clear, managers will want to
consider threefurther questionsthat can help them choose aprimary knowledge
management strategy. The three questions devel oped by Hansen et al. (1999)
are concerned with standardized versus customized products, mature or innova-
tive products, and explicit versustacit knowledge.

The first question is: Do you offer standardized or customized products?
Companies that offer standardized products will fit the codification strategy,
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while companies that offer customized products will fit the personalization
strategy. The second question is: Do you have mature or innovative products?
Companies that offer mature products will fit the codification strategy, while
companiesthat offer innovative products will fit the personalization strategy.

Thefinal questionis: Do your peoplerely on explicit or tacit knowledgeto
solve problems? Explicit knowledge is knowledge that can be codified, such as
simple software code and market data. When a company’s employees rely on
explicit knowledgeto do their work, the people-to-documents approach makes
the most sense. Tacit knowledge, by contrast, isdifficult to articulatein writing
and is acquired through personal experience. It includes scientific expertise,
operational know-how, and insights about an industry, business judgment, and
technological expertise. When people use tacit knowledge most often to solve
problems, the person-to-person approach works best.

Hansen et al. (1999) stress that people need incentivesto participatein the
knowledge sharing process. The two knowledge management strategiescall for
differentincentivesystems. Inthecodification model, managersneed to devel op
asystem that encourages people to write down what they know and to get those
documents into the electronic repository. And real incentives — not small
enticements — are required to get people to take those steps. The level and
guality of employees’ contributionsto the document database should be part of
their annual performance review. Incentives to stimulate knowledge sharing
should be very different at companies that are following the personalization
approach. Managers need to reward peoplefor sharing knowledge directly with
other people.

Stock, Flow and Growth Strategy

Approachesto knowledge management are dependent on knowledge focus
in the organization. Distinctions can be made between expert-driven business,
experience-driven business and efficiency-driven business:

. Expert-driven business solves large, complex, risky, new and unusual
problems for customers. Competitive advantage is achieved through con-
tinuous improvisation and innovation. Knowledge workers apply general
high-level knowledge to understand, solve and learn. Learning from prob-
lem solving is important to be able to solve the next new and unknown
problemfor customers. An expert-driven businessis characterized by both
new problems and new methods for solution.

. Experience-driven business solves large and complicated problems for
customers. The problems are new, but they can be solved with existing
methods in a specific context every time. Competitive advantage is
achievedthrough effective adaptati on of existing problem solving method-
ologiesand techniques. Continuousimprovement in effectivenessisimpor-
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tant to be able to solve the next problem for customers. An experience-
based businessis characterized by new problems and existing methodsfor
solution.

. Efficiency-driven business solves known problems. The quality of the
solution is found in fast and inexpensive application to meet customer
needs. Competitive advantage is achieved in the ability to make small
adjustments in existing goods and services at alow price. An efficiency-
driven businessis characterized by known problems and known methods
for solution.

Few knowledge-intensive firms are only active in one of these businesses.
Most firms are active in several of these businesses. For example, medical
doctorsinahospital are mainly intheexperience-driven business of solving new
problems with known methods. Sometimes, they are in the expert-driven
businessof solving new problemswith new methods. Similarly, lawyersinalaw
firm are often in the expert-driven business, but most of the time in the
experience-driven business. In some engineering firms, engineers are often in
the efficiency-driven business, but most of the time in the experience-based
business.

Knowledgefocuswill be different in expert-driven, experience-driven and
efficiency-driven businesses. In the expert-driven business, learning isimpor-
tant, while previous knowledge becomes obsolete. In the experience-driven
business, know-how concerning problem sol utionsisimportant, while knowledge
of previous problems becomes obsolete. In the efficiency-based business, all
knowledge concerning both problemsand sol utionsisimportant inan accumul a-
tion of knowledge to improve efficiency. These differences lead us to make
distinctions between the following three knowledge management strategies of
stock strategy, flow strategy and growth strategy:

*  Stock strategy is focused on collecting and storing all knowledge in
information bases in the organization. Information is stored in databases
and made available to knowledge workers in the organization and in
knowledge networks. Knowledge workers use databases to keep updated
onrelevant problems, relevant methods, newsand opinions. Information on
problems and methods accumulate over time in databases. This strategy
can also be called person-to-knowledge strategy.

. Flow strategy isfocused on collecting and storing knowledge in informa-
tion basesintheorganization aslong astheinformationisusedinknowledge
work processes. If certain kinds of knowledge work disappear, then
information for those work processes becomes obsol ete and can be del eted
from databases. Thisis a yellow-pages strategy in which information on
knowledge areas covered by individualsin the firmisregistered. Thelink
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to knowledge sources in the form of individuals is made specific in the
databases, so that the person source can be identified. When a knowledge
worker starts on anew project, the person will search company databases
to find colleagues who already have experience in solving these kinds of
problems. This strategy can also be called person-to-person strategy.
Growth strategy is focused on developing new knowledge. New knowl-
edgeisdeveloped ininnovative work processes taking place when knowl-
edge workers have to solve new problems with new methods for custom-
ers. Often, several personsareinvolvedintheinnovation, and together they
have gonethrough alearning process. When aknowledge worker startson
a new project, the person will use the intraorganizational and
interorganizational network to find information on work processes and
learning environments that colleagues have used successfully in previous
innovation processes.

Thereisastrong link between these three knowledge management strate-

gies and the three alternatives of expert-driven, experience-driven and effi-
ciency-driven business. In Figure 6, characteristics of the three strategies are
presented. Typically, efficiency-driven businesseswill apply the stock strategy,
while experience-driven businesses will apply the flow strategy, and expert-

driven businesses will apply the growth strategy.

Figure 6. Characteristics of Knowledge Management Strategies

Characteristics

Stock strategy

Flow strategy

Growth strategy

Knowledge focus

Important
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Management
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Efficiency-driven
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Chief knowledge
officer
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Management
experts
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BARRIERSTO
KNOWLEDGE MANAGEMENT

The purpose of knowledge management is to enhance organizational
performanceby explicitly designing andimplementing tools, processes, systems,
structures, and cultures to improve the creation, sharing, and use of all kinds of
knowledge that are critical for business performance. Knowledge management
is typically made operational through a series of new projects, processes and
activities (Long & Fahey, 2000).

A growing number of executives, consultants, and management theorists
have proclaimed in recent years that knowledge now constitutes the major
source of competitive advantage for organizations. Thisknowledge-based view
argues that creating, organizing, and using knowledge assets is the essence of
what firmsdo. Their effectivenessinthese activities, relativeto the competition,
determines performance. Heeding thiscounsel, many firmshavelaunched major
programsto manage knowledgebetter, anditisincreasingly commonto seetitles
such as chief knowledge officer and knowledge manager in organizations.
Without adoubt, knowledge management has become an important topic (Long
& Fahey, 2000).

But the efforts of many companiesto manage knowledge have not achieved
their objectives, and there is a growing sense of disenchantment among
executivesabout thepracticality of trying to enhance organizational knowledge.
Long and Fahey’s (2000) research in more than 50 companies pursuing
knowledge management projects revealed that organizational cultureiswidely
held to be the major barrier to creating and leveraging knowledge assets.

Cultural Barriers

Organizational culture is increasingly recognized as a major barrier to
leveraging intellectual assets. Long and Fahey (2000) identified four waysin
which culture influences the behaviors central to knowledge creation, sharing
and use. First, culture — and particularly subcultures — shape assumptions
about which knowledgeisworth managing. Second, culturedefinestherelation-
ships between individual and organizational knowledge, determining who is
expected to control specific knowledge, as well as who must share it and who
can hoard it. Third, culture creates the context for social interaction that
determines how knowledge will be used in particular situations. Fourth, culture
shapes the processes by which new knowledge — with its accompanying
uncertainties— iscreated, legitimated, and distributed in organizations. These
four perspectives suggest specific actions managers can take to assess the
different aspectsof culturemost likely toinfluenceknowledge-related behaviors
(Long & Fahey, 2000):
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1. Culture shapes assumptions about which knowledge is important.
Management hasto explorehow theculture’ sprioritiesarelikely to support
or undermine more effective creation and sharing of knowledge around a
particular activity or process. For example, is being billable always more
important than some other knowledge-enhancing activity, such aslooking
for patternsin lost customers? |s going to a skill-building training class a
lower-status activity than performing daily tasks? Furthermore, manage-
ment hasto identify behaviorsthat will demonstrate that a particular set of
essential knowledge-building activitiesiscritical totheorganization. Finally,
management must clarify which existing norms and practices may be
barriers to the new behaviors needed.

2.  Culture mediates the relationships between levels of knowledge.
Management must evaluate how the current culture facilitates or under-
mines the proposed redistribution of knowledge. Management must con-
sider how attitudes towards ownership of knowledge can be changed.
Management must, for example, identify what new behaviorsleaders must
exhibit tocommunicateashift fromvaluingindividual to collective knowl-
edge. Management must make explicit which practices need to change to
reinforce more collaborative knowledge use.

3. Culture creates a context for social interaction. Management must
identify normsand practicesthat are barriersto discussing sensitivetopics.
Management must find and evaluate evidence that senior management is
perceived as accessible and approachable. Are there elements of the
culturethat inhibit vertical interactions? M anagement must find normsand
practices in the firm that encourage or discourage a high frequency of
interaction and an expectation of collaborative problem solving.

4.  Culture shapes creation and adoption of new knowledge. Management
must look for important new knowledge that was ignored, discounted, or
undiscovered by the organization. How did these examples prove costly to
the business? What norms and practices created barriers to adopting,
creating, or applying thisknowledge? M anagement must seek out examples
of new knowledge adopted or created with inputs from the external
environment that led to burstsof innovationwithinthefirm, andtry to draw
lessons from them.

Also, research conducted at the Cranfield School of Management inthe UK
has identified culture as at the top of the list of concerns among organizations
regarding knowledge management. Turning a“wedon’t doit likethat” attitude
into “who knows how to do it better?” demands a sea change in working
practices and relationships (Ward & Peppard, 2002). People and cultural issues
dominate as both the necessary means and the key inhibitor to sharing and
exploiting knowledge.
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Error Barriers

Fahey and Prusak (2000) identified a set of pervasive knowledge manage-

ment errors. Their focus is on fundamental errors, that is, errors that if left
uncorrected inhibit genuine knowledge from being developed and leveraged.
Fahey and Prusak (2000) called their set of errors the “11 deadliest sins of
knowledge management”:

1

2.

Not developing a working definition of knowledge. Management must
make distinctions between data, information and knowledge.
Emphasizing knowledge stock to the detriment of knowledge flow. The
notion of flow suggestsaradically different conception of knowledge. Itis
in constant flux and change. It is central to day-to-day doing and being.
Viewing knowledge as existing predominantly outside the heads of indi-
viduals. Knowledge cannot truly originate outsidethe headsof individuals.
Not understanding that a fundamental intermediate purpose of managing
knowledge is to create a shared context. If knowledge exists ultimately
within individuals, and it is individuals participating simultaneously in
multiple group processes that make and execute key decisions, then a
fundamental purpose of managing knowledge must beto build somedegree
of shared context. Shared context means a shared understanding of an
organization’'s external and internal worlds and how these worlds are
connected.

Paying little heed to the role and importance of tacit knowledge. A head-
centered view recognizesthe central roleof tacit knowledgein shaping and
influencing explicit knowledge.

Disentangling knowledge from its uses. Knowledgeis about imbuing data
andinformationwith decision- and action-relevant meaning. Thisisthevital
role of human intervention. Information about customers becomes knowl-
edge when decision makers determine how to take advantage of the
information. Inthisway, knowledgeisinseparabl efrom thinking and acting.
Downplaying thinking and reasoning. Knowledge generation and use at
thelevel of individuals and groupsisanever-ending work-in-progress. At
its core, getting to different states of knowledge development requires
some form of thinking and reasoning.

Focusing on the past and the present and not the future. If the intent of
knowledgeistoinform and influence decision-making and actions, thenits
focus must be on the future.

Failing to recognize the importance of experimentation. Experiments are
acrucial source of the data and information necessary for theinvigoration
of knowledge, and in most respects, the creation of new knowledge.
Experiments include trying new approaches to analysis, initiating pilot
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projects, doing thingson atrial-and-error basis, and allowingindividualsto
assume additional tasks and responsibilities.

10. Substituting technological contact for human interface. Although IT isa
wonderful facilitator of dataand information transmission and distribution,
it can never substitute for the rich interactivity, communication, and
learning that are inherent in dialogue.

11. Seeking to develop direct measures of knowledge. It seems that an
increasing number of organizations seek to measure knowledge directly
rather than by its outcomes, activities, and consequences.

CASE STUDY: PHOTOCURE

Radiumhospitalet is a cancer treatment hospital in Oslo. The hospital has
shares worth more than half abillion Norwegian cronesin PhotoCure, whichis
listed on the stock exchange. The drug company PhotoCure has made money on
productsresulting from researchinthehospital. Ten medical doctorswhodidthe
research at the hospital have sued the hospital. They want one-third of the
hospital’ s profits from PhotoCure, which is based on their research.

The drug company PhotoCure is worth 1.85 billion Norwegian crones,
whichismorethantwo hundred million U.S. dollars. Theresearch foundation of
Radiumhospital et owns 28 percent of the stock. The value of the sharesis 520
million crones. In addition, theresearch foundation hasearlier sold sharesfor 37
millioncrones.

PhotoCure is solely based on research conducted at the hospital. That is
why shares of such magnitude are owned by the hospital. Never before have
hospital doctors in Norway created so large commercial values. Now the
researcherswant one-third of the cake, and they have sued Radiumhospital et to
get it. More than one year of negotiations between researchers and hospital has
led nowhere. “ Yes, | find it disappointing that this is not solved; that the
researchers did not get their money,” says Arne Petter Nitter, the lawyer
defending their case in court.

As a start, the researchers want to be paid 12 million crones. Then, they
want one-third of all income made by Radiumhospitalet’ s research foundation
when selling PhotoCure shares.

Research conducted at Radiumhospitalet has led to the first drug against
cancer developedin Norway. Thedrugispatented based onthe medical doctors’
research results. In the mid 1990s, all technology rightsfrom the research were
put into anew company, which was established by Radiumhospitalet. The new
company was named PhotoCure, triggered by the technology to be commercial -
ized.

The patented cancer treatment is a photodynamic treatment. Professor
Johan Moan was the first to conduct research in this areain Norway. Later, a
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number of other researchers at Radiumhospitalet became involved in the
research.

Before the technology rights were transferred to PhotoCure, the research-
ers themselves owned the rights. An agreement concerning profit sharing was
never written between the hospital and the researchers. Instead, it was said that
profits should be shared according to Radiumhospitalet’s personnel policy.
Nitter, the lawyer, finds that this policy gives the researchers one-third of the
income from stock sale. He is also of the opinion that thisisin line with the
Stanford profit sharing model, which has almost become international standard
in such cases.

Radiumhospitalet’s CEO, Jan Vincents Johannessen, confirms that the
hospital hasapractice of one-third sharing when it comesto sales of patentsand
licensing income. Thedisputenow iswhether thispractice should al so beapplied
to stock sale. Theissue here iswhether shares are the same as patents, he says,
and adds that a company is more than its patents.

The problem, however, isthat PhotoCure never paid for the patents; nor is
the company to pay licensing fees. That iswhy it isunclear how the researchers
areto get paid, if stock sales cannot serve as the basis for a one-third practice
of profit sharing.

The researchers have been offered financial compensation, but the finan-
cial figureisnot known. It isimportant for us to communicate that we do want
the researchers to get a financial compensation, says Erlend B. Smeland, who
isresearch executive at Radiumhospitalet. He does not think the researchersare
greedy. “ Thisis a case of principles;, what and how to share,” says Smerud.

Johannessen, Radiumhospitalet’s CEO, findsit non-dramatic that the case
will be tested in court. “1 am quite relaxed,” he says.

Researchersinvolved in the case, however, are not at all relaxed. Only one
of them, Trond Warloe, iswilling to talk, and he expresses bitterness. They feel
that the hospital istryingto givethem peanuts, in asituation wheretheir research
has created enormous commercial values in Norway.

Sources. www.photocure.no; Norwegian newspaper Aftenposten, June 14,
2001
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Chapter I1

Resour ce-Based Strategy
for Knowledge M anagement

INTRODUCTION

Businessstrategy hastraditionally focused on productsand servicestogain
competitive advantage. Recent work in the area of strategic management and
economic theory has begun to focus on the internal side of the equation — the
firm’s resources and capabilities. This new perspective is referred to as the
resource-based theory of the firm.

RESOURCE-BASED THEORY OF THE FIRM

In this book we apply the knowledge-based view of the firm that has
established itself as an important perspective in strategic management. This
perspective builds on the resource-based theory of the firm. According to the
resource-based theory of the firm, performance differences across firms can be
attributed tothevarianceinthefirms’ resourcesand capabilities. Resourcesthat
are valuable, unique, and difficult to imitate can provide the basis for firms’
competitive advantages. Inturn, these competitive advantages produce positive
returns. According to Hitt et al. (2001), most of the few empirical tests of the
resource-based theory that have been conducted have supported positive, direct
effects of resources.

The essence of the resource-based theory of thefirm liesinitsemphasison
theinternal resources availableto the firm, rather than on the external opportu-
nities and threats dictated by industry conditions. Firms are considered to be
highly heterogeneous, and the bundles of resources available to each firm are
different. Thisisboth becausefirmshavedifferentinitial resource endowments
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and because managerial decisions affect resource accumulation and the direc-
tion of firm growth aswell as resource utilization (Loewendahl, 2000).

The resource-based theory of the firm holds that, in order to generate
sustai nable competitive advantage, aresource must provide economicvalueand
must be presently scarce, difficult to imitate, non-substitutable, and not readily
obtainable in factor markets. This theory rests on two key points: first, that
resources are the determinants of firm performance, and second, that resources
must be rare, valuable, difficult to imitate and non-substitutable by other rare
resources. When the latter occurs, a competitive advantage has been created
(Priem & Butler, 2001).

Resources can simultaneously be characterized as valuable, rare, non-
substitutable, andinimitable. Totheextent that an organization’ sphysical assets,
infrastructure, and workforce satisfy these criteria, they qualify asresources. A
firm’s performance depends fundamentally on its ability to have a distinctive,
sustainable competitive advantage, which derives from the possession of firm-
specific resources (Priem & Butler, 2001).

Theresource-based theory isauseful perspectivein strategic management.
Research on the competitive implications of such firm resources as knowledge,
learning, culture, teamwork, and human capital wasgiven asignificant boost by
resource-based theory — atheory that indicated it was these kinds of resources
that were most likely to be sources of sustainable competitive advantage for
firms (Barney, 2001).

Firms' resourceendowments, particularly intangibleresources, aredifficult
to change except over the long term. For example, although human resources
may be mobile to some extent, capabilities may not be valuable for all firms or
even for their competitors. Some capabilities are based on firm-specific knowl-
edge, and othersareval uablewhenintegrated with additional individual capabili-
tiesand specific firm resources. Therefore, intangibleresourcesare morelikely
than tangible resources to produce a competitive advantage. In particular,
intangiblefirm-specificresources such asknowledgeallow firmsto add valueto
incoming factors of production (Hitt et al., 2001).

Resource-based theory attributes advantage in an industry to a firm's
control over bundles of unique material, human, organizational and locational
resources and skills that enable unique value-creating strategies. A firm's
resources are said to be a source of competitive advantage to the degree that
they are scarce, specialized, appropriable, valuable, rare, and difficult toimitate
or substitute.

Capabilities and Resour ces

A fundamental ideain resource-based theory isthat afirm must continually
enhanceitsresourcesand capabilitiesto take advantage of changing conditions.
Optimal growthinvolvesabal ance between the expl oitation of existing resource
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positions and the devel opment of new resource positions. Thus, afirmwould be
expected to devel op new resourcesafter its existing resource base hasbeen fully
utilized. Building new resource positions is important if the firm isto achieve
sustained growth. When unused productiveresourcesare coupled with changing
managerial knowledge, unique opportunities for growth are created (Pettus,
2001).

The term resource is derived from the Latin term resurgere, which means
“torise” andimpliesan aid or expedient for reaching an end. A resourceimplies
a potential means to achieve an end, or something that can be used to create
value. The first strategy textbooks outlining a holistic perspective focused on
how resources needed to be allocated or deployed to earn rents. The interest in
the term was for along time linked to the efficiency of resource allocation, but
this focus has later been expanded to issues such as resource accumulation,
resource stocks and resource flows (Haanaes, 1997).

Firms devel op firm-specific resources and then renew these to respond to
shiftsin the business environment. Firms devel op dynamic capabilitiesto adapt
to changing environments. According to Pettus (2001), the term dynamic refers
tothe capacity to renew resource positionsto achieve congruencewith changing
environmental conditions. A capability refers to the key role of strategic
management in appropriately adapting, integrating, and reconfiguring internal
and external organizational skills, resources, and functional capabilitiesto match
the requirements of a changing environment.

If firms are to devel op dynamic capabilities, learning is crucial. Changeis
costly; therefore, the ability of firms to make necessary adjustments depends
upon their ability to scan the environment to eval uate markets and competitors
and to quickly accomplish reconfiguration and transf ormation ahead of compe-
tition. However, history matters. Thus, opportunities for growth will involve
dynamic capabilitiesclosely related to existing capabilities. Assuch, opportuni-
tieswill be most effective when they are close to previous resource use (Pettus,
2001).

According to Johnson and Scholes (2002), successful strategies are depen-
dent ontheorganization having the strategic capability to performat thelevel that
is required for success. So the first reason why an understanding of strategic
capability isimportant is concerned with whether an organization’s strategies
continue to fit the environment in which the organization is operating and the
opportunities and threatsthat exist. Many of theissues of strategy devel opment
are concerned with changing strategic capability better to fit a changing
environment. Understanding strategic capability isalsoimportant from another
perspective. The organization’s capability may be the leading edge of strategic
developments, in the sense that new opportunities may be created by stretching
and exploiting the organi zation’ scapability either inwayswhich competitorsfind
difficult to match or in genuinely new directions, or both. Thisrequires organi-
zationsto be innovative in the way they develop and exploit their capability.
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In this perspective, strategic capability is about providing products or
services to customers that are valued — or might be valued in the future. An
understanding of what customersvalueisthe starting point. The discussion then
moves to whether an organization has the resources to provide products and
services that meet these customer requirements.

By aresource is meant anything that could be thought of as a strength or
weakness of agiven firm. Moreformally, afirm’sresources at agiventime can
be defined as those (tangible and intangible) assets that aretied to thefirm over
a substantial period of time. Examples of resources are brand hames, in-house
knowledge of technology, employment of skilled personnel, trade contracts,
machinery, efficient procedures, capital, and soforth. Accordingtotheeconomic
school, resourcesincludehuman capital, structural capital, relational capital and
financial capital.

Priemand Butler (2001) find it problematicthat virtually anything associated
with afirm can be aresource, because this notion suggeststhat prescriptionsfor
dealing in certain wayswith certain categories of resources might be operation-
ally valid, whereasother categoriesof resources might beinherently difficult for
practitioners to measure and manipulate. One example of aresource that might
bedifficult to measure and manipulateistacit knowledge. Some haveargued for
tacit knowledge — that understanding gained from experience but that some-
times cannot be expressed to another person and is unknown to oneself — asa
source of competitive advantage.

Another exampleisthe CEO resource. Prescriptions have been madeto top
managers of poorly performing firmsthat they are the cause of the problem and
should think about voluntarily exiting thefirm. Thisisacasein whichviewing a
CEO as a resource would have more prescriptive implications for boards of
directors than for the CEO (Priem & Butler, 2001).

Barney (2002) discusseshow value, rarity, imitability, and organization can
be brought together into a single framework to understand the return potential
associated with exploiting any of a firm's resources and capabilities. The
framework consists of the following five steps (Barney, 2002):

1. If aresource or capability controlled by a firm is not valuable, that
resource will not enable a firm to choose or implement strategies that
exploit environmental opportunities or neutralize environmental threats.
Organizing to exploit thisresourcewill increase afirm’s costs or decrease
its revenues. These types of resources are weaknesses. Firms will either
have to fix these weaknesses or avoid using them when choosing and
implementing strategies. If firms do exploit these kinds of resources and
capabilities, they can expect to put themselves at a competitive disadvan-
tage compared to firms that either do not possess these nonvaluable
resources or do not use them in conceiving and implementing strategies.
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Firms at a competitive disadvantage are likely to earn below-normal
economic profits.

2. If aresourceor capability isvaluable but not rare, exploiting thisresource
in conceiving andimplementing strategieswill generate competitiveparity
and normal economic performance. Exploiting these val uable-but-not-rare
resources will generally not create above-normal economic performance
for a firm, but failure to exploit them can put a firm at a competitive
disadvantage. Inthissense, val uabl e-but-not-rareresources can bethought
of asorganizational strengths.

3. If aresource or capability is valuable and rare but not costly to imitate,
exploiting this resource will generate atemporary competitive advantage
for afirmand above-normal economic profits. A firmthat exploitsthiskind
of resource is, in an important sense, gaining a first-mover advantage,
because it is the first firm that is able to exploit a particular resource.
However, once competing firms observe this competitive advantage, they
will be able to acquire or devel op the resources needed to implement this
strategy through direct duplication or substitution at no cost disadvantage
compared to the first-moving firm. Over time, any competitive advantage
that the first mover obtained would be competed away as other firms
imitate the resources needed to compete. However, between the time a
firm gains a competitive advantage by exploiting a valuable and rare but
imitable resource or capability, and the time that competitive advantageis
competed away through imitation, the first-moving firm can earn above-
normal economic performance. Consequently, this type of resource or
capability can be thought of as an organizational strength and distinctive
competence.

4. If aresource is valuable, rare, and costly to imitate, exploiting this
resource will generate a sustained competitive advantage and above-
normal economic profits. In this case, competing firms face a significant
cost disadvantage in imitating a successful firm’s resources and capabili-
ties, and thus cannot imitate this firm's strategies. This advantage may
reflect the unique history of the successful firm, causal ambiguity about
which resources to imitate, or the socially complex nature of these
resources and capabilities. In any case, attempts to compete away the
advantages of firms that exploit these resources will not generate above-
normal or even normal performancefor imitating firms. Evenif thesefirms
were able to acquire or devel op the resources and capabilitiesin question,
the very high costs of doing so would put them at a competitive disadvan-
tage compared to the firm that already possessed the valuable, rare, and
costly to imitate resources. These kinds of resources and capabilities are
organi zational strengths and sustainabl e distinctive competencies.
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5. The question of organization operates as an adjustment factor in the
framework. If afirm with aresource that is valuable, rare, and costly to
imitate, is disorganized, some of its potential above-normal return could
belost. If the firm completely fails to organize itself to take advantage of
thisresource, it could actually lead thefirmthat hasthe potential for above-
normal performance to earn normal or even below-normal performance.

Barney (2001) discusses how value and rarity of resources can be deter-
mined. Valueisaquestion of conditionsunder which resourceswill and will not
be valuable. Models of the competitive environment within which a firm
competes can determine value. Such models fall into two large categories: (1)
efforts to use structure-conduct-performance-based models to specify condi-
tions under which different firm resources will be valuable and (2) efforts to
determine the value of firm resources that apply other models derived from
industrial organization models of perfect and imperfect competition.

As an example of resource value determination, Barney (2001) discusses
the ability of cost leadership strategy to generate sustained competitive advan-
tage. Several firm attributes may be associated with cost leadership, such as
volume-derived economies of scale, cumulative volume-derived learning curve
economies and policy choices. These firm attributes can be shown to generate
economic valuein at least some market settings. Thelogic used to demonstrate
the value of these attributes is a market structure logic that is consistent with
traditional microeconomics. After identifying the conditions under which cost
|eadership can generate economic value, it is possible to turn to the conditions
under which cost | eadership can be asource of competitive advantage(i.e., rare)
and sustained competitive advantage (i.e., rare and costly to imitate).

The resource-based theory postulates that some resources will have a
higher value for one firm than for other firms. The reasons why the value of
resources may be firm-specific are multiple and include (Haanaes, 1997): the
experience of working together as ateam, the firm possessing superior knowl-
edge about itsresources, the bundling of the resources, and the existence of co-
specialized or complementary assets.

The value of a given resource may change over time as the market
conditionschange, for exampl e, intermsof technology, customer preferencesor
industry structure. Thus, itisoftenargued that firmsneed to maintain adynamic,
as opposed to static, evaluation of the value of different resources.

Rarity is a question of how many competing firms possess a particular
valuable resource. If only one competing firm possesses a particular valuable
resource, then that firm can gain acompetitive advantage; that is, it canimprove
its efficiency and effectiveness in ways that competing firms cannot. One
example of thisform of testable assertion is mentioned by Barney (2001). The
example is concerned with organizational culture as a source of competitive
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advantage. If only one competing firm possesses a valuable organizational
culture (wherethevalueof that cultureisdeterminedinwaysthat are exogenous
to the firm), then that firm can gain a competitive advantage; that is, it can
improve its efficiency and effectiveness in ways that competing firms cannot.
Both these assertions are testable. If a firm uniquely possesses a valuable
resource and cannot improve its efficiency and effectiveness in ways that
generate competitive advantages, then these assertions are contradicted. One
could test these assertions by measuring the extent to which a firm uniquely
possesses valuable resources, for example, valuable organizational culture,
measuring theactivitiesthat different firmsengageintoimprovetheir efficiency
and effectiveness, and then seeing if there are some activities a firm with the
uniquecultureengagesintoimproveitseffectivenessand efficiency — activities
not engaged in by other competing firms.

Ingeneral, therarity of aresourceis present aslong asthe number of firms
that possess a particular valuable resource is less than the number of firms
needed to generate perfect competition dynamics. Of course, there are difficult
measurement problems associated with testing assertions of this form. Barney
(2001) points out that additional research work is needed to complete the
parameterization of the concept of rarity.

Efficient firms can sustain their competitive advantage only if their re-
sources can heither be extended freely nor imitated by other firms. Hence, in
order for resources to have the potential to generate rents, they must be rare.
Valuable, but common, resources cannot by themselves represent sources of
competitive advantage because competitors can access them. Nobody needsto
pay extrafor obtaining aresource that is not held in limited supply.

Inadditiontovalueandrarity, inimitability hasto bedetermined. Inimitability
can be determined through barriers to imitation and replication. The extent of
barriers and impediments against direct and indirect imitation determine the
extent of inimitability. One effective barrier to imitation isthat competitorsfail
to understand the firm’ s sources of advantage. Thelack of understanding can be
caused by thetacitness, complexity and specificity that form bases for competi-
tive advantage (Haanaes, 1997).

Several authors have categorized resources. A common categorization is
tangiblesversusintangibles. Tangiblesarerelatively clearly defined and easy to
identify. Tangible resources include plants, technology, land, geographical
location, access to raw materials, capital, equipment and legal resources.
Tangible resources tend to be property-based and may also include databases,
licenses, patents, registered designs and trademarks, as well as other property
rights that are easily bought and sold.

Intangibles are more difficult to define and also to study empirically.
I ntangibl e resources encompass skills, knowledge, organizational capital, rela-
tionships, capabilitiesand human capital, aswell asbrands, company and product
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reputation, networks, competences, perceptions of quality and the ability to
manage change. Intangible resources are generally less easy to transfer than
tangible resources, asthe value of an intangible resourceisdifficult to measure
(Haanaes, 1997).

Resource-Based Strategy

Strategic management model straditionally have defined thefirm’ sstrategy
in terms of its product/market positioning — the products it makes and the
markets its serves. The resource-based approach suggests, however, that firms
should position themselves strategically based on their unique, valuable, and
inimitable resources and capabilities rather than the products and services
derived from those capabilities. Resources and capabilities can be thought of as
a platform from which the firm derives various products for various markets.
L everaging resourcesand capabilitiesacross many marketsand products, rather
than targeting specific products for specific markets, becomes the strategic
driver. While productsand markets may come and go, resourcesand capabilities
are more enduring. Therefore, aresource-based strategy provides amore long-
term view than the traditional approach, and one more robust in uncertain and
dynamic competitive environments. Competitive advantage based on resources
and capabilities, therefore, ispotentially more suitabl e than that based solely on
product and market positioning (Zack, 1999).

Accordingto Hitt et al. (2001), scholars argue that resourcesform the basis
of firm strategies and are critical in the implementation of those strategies as
well. Therefore, firm resources and strategy seemtointeract to produce positive
returns. Firms employ both tangible resources (such as buildings and financial
resources) and intangibleresources (like human capital and brand equity) inthe
development and implementation of strategy. Outside of natural resource
monopolies, intangible resources are more likely to produce a competitive
advantage because they are often rare and socially complex, thereby making
them difficult to imitate.

According to Barney (2001), resource-based theory includesavery simple
view about how resources are connected to the strategies a firm pursues. It is
almost as though once a firm becomes aware of the valuable, rare, costly to
imitate, and nonsubstitutionabl eresourcesit controls, the actionsthefirm should
taketo exploit these resourceswill be self-evident. That may betrue some of the
time. For example, if a firm possesses valuable, rare, costly to imitate, and
nonsubstitutionable economies of scale, learning curve economies, access to
low-cost factors of production, and technological resources, it seems clear that
the firm should pursue a cost leadership strategy.

However, it will often be the case that the link between resources and the
strategy of afirmis not so obvious. Resource-based strategy has to determine
when, where and how resources may be useful. Such strategy is not obvious,
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since afirm’sresources may be consistent with several different strategies, all
with the ability to create the same level of competitive advantage. In this
situation, how should afirm decide which of these several different strategiesit
should pursue? According to Barney (2001), this and other questions presented
by Priem and Butler (2001) concerning the resource-based theory of the firm
indicate that the theory is still a theory in many respects, and that more
conceptual and empirical research hasto be conducted to make the theory more
useful to business executives who develop resource-based strategies for their
firms.

Resource-based strategy is concerned with the mobilization of resources.
Since perceived resources merely represent potential sources of value-creation,
they need to be mobilized to create value. Conversely, for aspecific resourceto
havevalueit hasto increase or otherwise facilitate value-creation. The activity
whereby tangible and intangibl e resources are recognized, combined and turned
into activities with the aim of creating value is the process here called resource
mobilization. The term resource mobilization is appropriate, asit incorporates
the activity-creation based on both individual and organizational resources, as
well as tangibles and intangibles. According to Haanaes (1997), alternative
terms such as resource allocation, resource leveraging or resource deployment
are appropriate when describing the val ue-creation based on tangibl e resources,
but less so for intangibles. For example, a competence cannot be allocated, as
theperson controllingit hasfull discretion over it. Moreover, thecompetencecan
be used in different ways. An engineer can choose to work for a different
organization and to work with varying levels of enthusiasm. Also, the same
engineer can choose not to utilize hisor her competenceat all. Theterm resource
mobilization is, thus, meant to cover the value-creation based on all types of
resources, and it recognizes that all activity creation has a human aspect.

In strategic management and organization theory, the importance for the
firm of reducing uncertainty and its dependence on key resources that it cannot
fully control has received much attention. If a large part of the resource
accumulation takes place in terms of increased competences that key profes-
sionals could easily use for the benefit of other employers, the firm needsto set
prioritiesintermsof linking theseindividually controlled resourcesto thefirm.
L oewendahl (2000) suggeststhree alternative strategies. The simplest strategy,
which may be acceptableto somefirms, involves minimizing the dependenceon
individual professionals and their personal competence. In this sense, the firm
chooses to avoid the dependence on individual tangibles. A second strategy is
that of linking the professionals more tightly to the firm and reducing the
probability of losing them. Thethird alternative strategy involvesincreasing the
organizationally controlled competenceresourceswithout reducing theindividu-
ally controlled resources. Such a strategy leads to a reduction in the relative
impact of individual professionals on total performance, without reducing the
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absolutevalueof their contributions. Firmsthat have been ableto develop ahigh
degree of organizationally controlled resources, including relational resources
that arelinked tothefirmrather thantoindividual employees, arelikely tobeless
concerned about the exit and entry of individual professionals and more
concerned about the development and maintenance of their organizational
resource base.

AccordingtoMaister (1993), thereisanatural, but regrettabl e, tendency for
professional firms, intheir strategy development process, tofocuson new things:
What new markets does the firm want to enter? What new clients does the firm
want to target? What new services does the firm want to offer? This focus on
new services and new marketsistoo often a cop-out. A new specialty (or anew
office location) may or may not make sensefor thefirm, but it rarely does much
(if anything) to affect the profitability or competitiveness of the vast bulk of the
firm’s existing practices.

On the other hand, an improvement in competitiveness in the firm’'s core
businesses will have a much higher return on investment since the firm can
capitalize on it by applying it to a larger volume of business. Enhancing the
competitiveness of the existing practice will require changesin the behavior of
employees. [timpliesnew methods of operating, new skill development, and new
accountabilities. Possible strategies for being more valuable to clients can be
found in answersto the following questions (Maister, 1993):

e Canwedevelop an innovative approach to hiring so that we can be more
valuableto clients by achieving a higher caliber of staff than the competi-
tion?

e Canwetrainour peoplebetter thanthecompetitioninavariety of technical
and counseling skillsso that they will be more valuable on the marketplace
than their counterparts at other firms?

e Can we develop innovative methodologies for handling our matters (or
engagements, transactions or projects) so that our delivery of services
becomes more thorough and efficient?

e Canwedevelop systematicwaysof hel ping, encouraging, and ensuring that
our peopleareskilled at client counseling in addition to being top suppliers?

e Canwebecomebetter than our competition at accumul ating, disseminating,
and building our firm-wide expertise and experience, so that each profes-
sional becomesmorevaluableinthe marketplaceby being empowered with
a greater breadth and depth of experience?

e Canweorganizeand specialize our peopleininnovativeways, so that they
become particularly skilled and valuable to the market because of their
focus on a particular market segment’ s needs?
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e Canwebecomemorevaluableto our clientsby being more systematic and
diligent about listening to the market — collecting, analyzing, and absorb-
ing the details of their business — than does our competition?

e Can we become more valuable to our clients by investing in research and
development on issues of particular interest to them?

In resource-based strategy, there has to be consistency between resources
and business. The logic behind this requirement is that the resources should
create a competitive advantage in the business in which the firm competes. To
meet this requirement, corporate resources can be evaluated against key
success factorsin each business. When doing so, it isimportant to keep in mind
that in order to justify retaining a business, or entering abusiness, the resources
should convey asubstantial advantage. Merely having pedestrian resourcesthat
could be applied in an industry is seldom sufficient to justify entry or maintain
presence in an attractive industry (Collis & Montgomery, 1997).

Moreover, managers must remember that, regardless of the advantage a
particular corporate resource appearsto yield, thefirm must also compete on all
the other resources that are required to produce and deliver the product or
service in each business. One great resource does not ensure a successful
competitive position, particularly if afirm is disadvantaged on other resource
dimensions(Collis& Montgomery, 1997).

Activity-Based Theory of the Firm

The resource-based theory of the firm grew out of efforts to explain the
growth of firms. Althoughitsoriginslay primarily in economics, researchersin
strategy have developed the resource-based theory. The main attraction of the
resource-basedtheory isthat it focuseson explainingwhy firmsaredifferent and
its effect on profitability. The main tenets of the resource-based theory are that
firmsdiffer in their resource endowments, that these differences are persistent,
and that firm-level performance differentials can be explained by analyzing a
firm’s resource position. Differences in resources are seen to lead to non-
replicable efficiency rents.

Sheehan (2002) discussed comparing and contrasting the resource-based
theory with the activity-based theory, and his discussion is presented in the
following.

Theactivity-based theory conceivesthefirm asabundleof activities, while
the resource-based theory conceives the firm as a bundle of resources. The
resource-based theory focuses on explaining why firms create more value than
others by examining differences in resource stocks. However, the resource-
based theory places little or no emphasis on resource flows. The role of the
production function in transforming inputsinto end products (other than having
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the latent ability to transform) is under-conceptualized in the resource-based
theory. On the other hand, the activity-based theory focuses on flows of
resourcesin activities. It emphasizestheimpact of thefirm’ sproduction function
on creating value, while placing little attention on differences in stocks of
resources. It isimplicitly assumed that all necessary inputs (resources) can be
acquired from the market.

Thegoal of strategy formulation intheresource-based theory isto identify
and increase those resourcesthat allow afirm to gain and sustain superior rents.
Firms owning strategic resources are predicted to earn superior rents, while
firms possessing no or few strategic resources are thought to earn industry
average rents or below average rents. The goal of strategy formulation in the
activity-based theory isto identify and explore driversthat allow afirm to gain
and sustain superior rents. Drivers are a central concept in the activity-based
theory. Tobeconsidered drivers, firmlevel factorsmust meet threecriteria: they
are structural factors at the level of activities, they are more or less controllable
by management, and they impact the cost and/or differentiation position of the
firm. Thedefinition of driversisprimarily based onwhat driversdo. Driversare
abstract, relative and relational propertiesof activities. For example, scale of an
activity isadriver, asthesize of theactivity relativeto competitorsmay represent
a competitive advantage.

The analytical focus of the resource-based theory is potentially narrower
than that of the activity-based theory. While the activity-based theory takes the
firm’sentireactivity set asitsunit of analysis, theresource-based theory focuses
onindividual resourcesor bundles of resources. Having anarrower focus means
that the resource-based theory may not take into account the negative impact of
resources, how aresource’' s value may change as the environment changes, or
the role of non-core resources in achieving competitive advantage.

The activity-based and resource-based theories are similar as they both
attempt to explain how firms attain superior positions through factors that
increase firm differentiation or lower firm cost. While drivers and resources
shareacommon goal of achieving and sustai ning superior positions, the manner
by which they are seen to reach a profitable position is different. With the
resource-based theory it is the possession or control of strategic resources that
allowsafirmto gain aprofitable position. On the other hand, driverswithin the
activity-based theory are not unique to the firm. They are generic, structural
factors, which areavailableto all firmsintheindustry, inthe sensethat they are
conceptualized as properties of the firm’s activities. A firm gains a profitable
positionby configuringitsactivitiesusingdrivers. Itisthispositionthat afirm may
own, but only if it isdifficult for rivalsto copy the firm’s configuration.

The sustainability of superior positions created by configuring drivers or
owning resourcesisbased onbarrierstoimitation. The sustainability of competi-
tive advantage as per the activity-based theory isthrough barriersto imitation at
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theactivity level. If thefirm hasacompetitive advantage, aslong ascompetitors
are unableto copy the way activities are performed and configured through the
drivers, the firm should be able to achieve above average earnings over an
extended period. Thesustai nability of superior profitability intheresource-based
theory isthrough barrierstoimitation of resources and immobility of resources.
If resourcesareeasily copied or substituted then the sustai nability of the position
IS suspect.

Sheehan (2002) concludeshisdiscussion by finding similaritiesbetweenthe
resource-based theory and the activity-based theory. Resourcesin the resource-
based theory aresimilar to driversin the activity-based theory, asboth are based
on earning efficiency rents. Furthermore, capabilities in the resource-based
theory aresimilar to activitiesin the activity-based theory, asboth imply action.

KNOWLEDGE AS A
STRATEGIC RESOURCE

The knowledge-based view of the firm argues that the products and
services produced by tangible resources depend on how they are combined and
applied, which is a function of the firm's know-how. This knowledge is
embedded in and carried through individual employeesaswell asentitiessuch as
organization cultureandidentity, routines, policies, systems, and documents. The
knowledge-based view of the firm posits that these knowledge assets may
produce long-term sustainable competitive advantage for the organization be-
cause knowledge-based resources are socially complex to understand and
difficult to imitate by another organization (Alavi & Leidner, 2001).

Accordingto Alavi and Leidner (2001), it islessthe knowledge existing at
any given time per se than the firm’s ability to effectively apply the existing
knowledge to create new knowledge and to take action that forms the basis for
achieving competitive advantage from knowledge-based assets. It is here that
information technol ogies may play an important rolein effectuating the knowl-
edge-based view of the firm. Advanced information technologies (e.g., the
Internet, intranets, extranets, browsers, data warehouses, data mining tech-
niques, and software agents) can be used to systematize, enhance, and expedite
large-scaleintra- and inter-firm knowledge management. While having unique
access to valuable resources is one way to create competitive advantage, in
some caseseither thismay not be possible, or competitorsmay imitate or devel op
substitutes for those resources. Companies having superior knowledge, how-
ever, areableto coordinate and combinetheir traditional resourcesand capabili-
tiesin new and distinctive ways, providing more value for their customersthan
can their competitors. That is, by having superior intellectual resources, an
organization can understand how to exploit and develop their traditional re-
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sourcesbetter than competitors, evenif someor all of thosetraditional resources
are not unique. Therefore, knowledge can be considered the most important
strategic resource, and the ability to acquire, integrate, store, share, and apply it
themost important capability for building and sustai ning competitive advantage.
Thebroadest val ue proposition, then, for engaging in knowledge management is
that it can enhance the organization’s fundamental ability to compete (Zack,
1999).

Alavi and L eidner (2001) suggest that thelong-term sustai nable competitive
advantage comes from the firm's ability to effectively apply the existing
knowledge to create new knowledge and to take action that forms the basis for
achieving competitive advantage from knowledge-based assets. The knowledge
existing at any given time per seis not sufficient to form such abasis for long-
term sustai nable competitive advantage.

The special capabilities of organizations for creating and transferring
knowledgearebeingidentified asacentral element of organizational advantage.
Knowledge is a renewable, reusable and accumulating asset of value to firms
that increases in value with employee experience and organizational life.
Knowledge isintangible, dynamic and without boundaries. If itisnot used at a
specific timein a specific place, it is of no value.

Human capital has long been argued as a critical resource in most firms.
Recent research suggests that human capital attributes (including education,
experience, and skills) affect firm outcomes (Hitt et al., 2001).

What isit about knowledge that makes the advantage sustai nable? Knowl-
edge — especially context-specific, tacit knowledge embedded in complex
organizational routinesand devel oped from experience— tendsto be uniqueand
difficult toimitate. Unlike many traditional resources, it isnot easily purchased
in the marketplace in a ready-to-use form. To acquire similar knowledge,
competitors haveto engagein similar experiences. However, acquiring knowl-
edge through experience takes time, and competitors are limited in how much
they can accelerate their learning merely through greater investment (Zack,
1999).

Knowledge-based competitive advantage is also sustainable because the
more afirm already knows, the moreit can learn. Learning opportunitiesfor an
organi zation that al ready has aknowledge advantage may be moreval uablethan
for competitors having similar learning opportunities but starting off knowing
less. Sustainability may also come from an organization already knowing
something that uniquely complements newly acquired knowledge, which pro-
videsan opportunity for knowledge synergy not avail abletoitscompetitors. New
knowledgeisintegrated with existing knowledgeto devel op uniqueinsightsand
create even more valuable knowledge. Organizations should therefore seek
areas of learning and experimentation that can potentially add value to their
existing knowledge viasynergistic combination (Zack, 1999).
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Sustainability of knowledge advantage, then, comes from knowing more
about somethingsthan competitors, combined withthetime constraintsfaced by
competitorsinacquiring similar knowledge, regardlessof how muchthey invest
to catch up. This represents what economists call increasing returns. Unlike
traditional physical goods that are consumed as they are used (providing
decreasing returns over time), knowledge provides increasing returns as it is
used. The more it is used, the more valuable it becomes, creating a self-
reinforcing cycle. If an organization can identify areas where its knowledge
leads the competition, and if that unique knowledge can be applied profitably in
the marketplace, it can represent a powerful and sustainable competitive
advantage (Zack, 1999).

Information sensing, collection, organization, communication, and use are
critical totheknowledge-based organization. According to K ettinger and Grover
(1995), information can be a source of power, justify ideologically based
decisions, aswell assymbolizeadherenceto norms. Knowledge, the combination
of experience and information, applied to a context, has a dynamic quality and
isdefined by individual sin shared and coordinated i nteraction. The strength and
characteristics of individual and group ties impact knowledge transmission.
Knowledge-sharing capability can determine an organization’s processes and
structural form. The capability of an organization to share and leverage knowl-
edge as awhole facilitates its ability to change.

Organizations should strive to use their learning experiencesto build on or
complement knowledge positions that provide a current or future competitive
advantage. Systematically mapping, categorizing, and benchmarking organiza-
tional knowledge not only can help make knowledge more accessiblethroughout
an organization, but by using aknowledge map to prioritizeand focusitslearning
experiences, an organization can create greater leveragefor itslearning efforts.
It can combine its learning experiences into a critical learning mass around
particular strategic areas of knowledge (Zack, 1999).

Theknowledge-based view of thefirm stemsfromtheorization of why firms
have performance differences. According to Grover and Davenport (2001),
debate on the “theory of the firm” originates from two viewpoints, one based in
transaction cost economics, and the other in resource-based theory. While
transaction cost economics positsthat firmsexist in lieu of markets dueto their
reduced potential for opportunism, resource-based theory asserts that long-run
superior performanceis associated with the possession of scarce, valuable, and
inimitable firm-specific resources. The tenet is that knowledge as a focal
resource creates unigue advantages for governing economic activities through
alogic that is very different from a market.

The knowledge-based view argues that the success of firms is not only
based on the economics of the contracts it implements (property rights, incen-
tives), but also on its heterogeneous stocks and flows of knowledge. Further
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work from this perspective has examined different models of organizational
design and development of organizational capabilities. The latter view concep-
tualizesthefirmasaninstitutionfor integrating knowledge and examineshow the
mechanisms for integration establish flexible response capabilities in hyper-
competitive markets (Grover & Davenport, 2001).

While a knowledge advantage may be sustainable, building a defensible
competitive knowledge positioninternally isalong-term effort, requiring fore-
sight and planning as well as luck. Long lead-time explains the attraction of
strategic alliances and other forms of external ventures as potentially quicker
means for gaining accessto knowledge. It also explainswhy the strategic threat
from technol ogical discontinuity tendsto come from firms outside of or periph-
eral to an industry. New entrants often enjoy a knowledge base different than
that of incumbents, one that can be applied to the products and services of the
industry under attack. This has been especially evident in industries in which
analog products are giving way to digital equivalents (Zack, 1999).

Knowledge has astrategic roleif unique firm knowledge can successfully
be applied to value-creating tasks and if it can be used to capitalize on existing
business opportunities. Since competitors, in developing their own survival
strategies, arelikely to benchmark themselvesagainst theindustry leader tolevel
out performance, knowledge must be difficult to imitate (Krogh et al., 2000).

Characteristics of Knowledge

Knowledgeisarenewable, reusable and accumulating resource of valueto
the firm when applied in the production of products and services. Knowledge
cannot be stored in computers; it can only be stored in the human brain.
According to Fahey and Prusak (1998, p. 267), knowledge is what a knower
knows; there is no knowledge without someone knowing it:

Knowledge therefore must be viewed as originating ‘between the ears' of
individuals. Taken literally, the need for a knower raises profound questions
as to whether and how knowledge can exist outside the heads of individuals.
Although knowledge can be represented in and often embedded in
organizational processes, routines, and networks, and sometimes in document
repositories, it cannot truly originate outside the heads of individuals. Nor
is it ever complete outside of an individual.

The need for aknower in knowledge existence raisesthe question asto how
knowledge can exist outside the heads of individuals. Although knowledge
cannot originate outsidethe headsof individuals, it can be argued that knowledge
can berepresented in and often embedded in organi zational processes, routines,
and networks, and sometimesin document repositories. However, knowledgeis
never complete outside of anindividual.
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Knowledge isinformation combined with experience, context, interpreta-
tion, reflection, intuition and creativity. Informati on becomesknowledgeonceit
is processed in the mind of an individual. This knowledge then becomes
information again onceitisarticulated or communicated to othersin theform of
text, computer output, spoken or written words or by other means. Six charac-
teristicsof knowledge can distinguishit frominformation: knowledgeisahuman
act, knowledge is the residue of thinking, knowledge is created in the present
moment, knowledge belongs to communities, knowledge circulates through
communitiesin many ways, and new knowledgeis created at the boundaries of
old.

Today, any discussion of knowledge quickly leads to the issue of how
knowledge is defined. A pragmatic definition defines the topic as the most
valuableform of content in acontinuum starting at data, encompassing informa-
tion, and ending at knowledge. Typically, data are classified, summarized,
transferred or corrected in order to add val ue, and become information within a
certain context. This conversion is relatively mechanical and has long been
facilitated by storage, processing, and communication technologies. These
technologies add place, time, and form utility to the data. In doing so, the
information servesto inform or reduce uncertainty within the problem domain.
Therefore, informationisunitedwiththecontext; thatis, it only hasutility within
the context (Grover & Davenport, 2001).

Knowledge hasthe highest val ue, the most human contribution, the greatest
relevance to decisions and actions, and the greatest dependence on a specific
situation or context. It is also the most difficult of content types to manage,
becauseit originatesandisappliedinthemindsof human beings. Peoplewho are
knowledgeabl e not only have information, but also have the ability to integrate
and frame the information within the context of their experience, expertise, and
judgment. In doing so, they can create new information that expandsthe state of
possibilities, andinturnallowsfor further interaction with experience, expertise
and judgment. Therefore, in an organizational context, all new knowledge stems
from people. Some knowledge is incorporated in organizational artifacts like
processes, structures, and technology. However, institutionalized knowledge
ofteninhibitscompetitioninadynamic context, unlessadaptability of peopleand
processes (higher order learning) is built into the institutional mechanisms
themselves (Grover & Davenport, 2001).

Our concernwith distinctions between information and knowledgeisbased
onreal differencesaswell astechnology implications. Real differencesbetween
information and knowledge do exist, although for most practical purposesthese
differences are of no interest at all. Information technology implications are
concerned with the argument that computers can only manipulate electronic
information, not electronic knowledge. Business systems are loaded with
information, but without knowledge.
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Davenport and Prusak (1998) define knowledge as a fluid mix of framed
experience, values, contextual information, and expert insights that provides a
framework for evaluating and incorporating new experiences and information.
It originates and is applied in the minds of knowers. In organizations, it often
becomes embedded not only in documents or repositories but also in organiza-
tional routines, processes, practices, and norms. Distinctions are often made
between data, information, knowledge and wisdom:

. Data are letters and numbers without meaning. Data are independent,
isolated measurements, characters, numerical characters and symbols.

. Information is data that are included in a context that makes sense. For
example, 40 degrees can have different meanings depending on the
context. There can be a medical, geographical or technical context. If a
person has 40 degrees Celsius in fever, that is quite serious. If acity is
located 40 degreesnorth, weknow that itisfar south of Norway. If anangle
is 40 degrees, we know what it looks like. Information is data that make
sense, because it can be understood correctly. People turn data into
information by organizingitinto someunit of analysis, for example, dollars,
dates, or customers. Information is data endowed with relevance and
purpose.

. Knowledge isinformation combined with experience, context, interpreta-
tion and reflection. Knowledge is a renewable resource that can be used
over and over, and that accumulates in an organization through use and
combinationwithemployees' experience. Humanshaveknowledge; knowl-
edge cannot exist outside the headsof individual sinthecompany. Informa-
tion becomes knowledge when it enters the human brain. This knowledge
transformsinto information again whenitisarticul ated and communicated
to others. Information is an explicit representation of knowledge; itisin
itself not knowledge. Knowledge can be both truths and lies, perspectives
and concepts, judgments and expectations. Knowledge is used to receive
information by analyzing, understanding and evaluating; by combining,
prioritizing and decision making; and by planning, implementing and control -
ling.

e Wisdom is knowledge combined with learning, insights and judgmental
abilities. Wisdom is more difficult to explain than knowledge, since the
levels of context become even more personal, and thus the higher-level
nature of wisdom renders it more obscure than knowledge. While knowl-
edgeismainly sufficiently generalized sol utions, wisdomisbest thought of
as sufficiently generalized approaches and values that can be applied in
numerous and varied situations. Wisdom cannot be created like data and
information, and it cannot be shared with otherslike knowledge. Because
thecontext isso personal, it becomesal most exclusiveto our own mindsand
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incompatible with the minds of others without extensive transaction. This
transaction requires not only a base of knowledge and opportunities for
experiences that help create wisdom, but also the processes of introspec-
tion, retrospection, interpretation and contempl ation. We can valuewisdom
in others, but we can only create it ourselves (Wang et al., 2001).

Thesearethedefinitionsappliedinthisbook. Grover and Davenport (2001)
calls these definitions pragmatic, as a continuum is used, starting from data,
encompassing information, and ending at knowledge in this book. The most
valuable form of content in the continuum is knowledge. Knowledge has the
highest value, the most human contribution, the greatest rel evance to decisions
and actions, and the greatest dependence on a specific situation or context. Itis
also the most difficult of content types to manage, because it originates and is
applied in the minds of human beings.

It has been argued that expert systems using artificial intelligence are able
to do knowledge work. The chess-playing computer called Deep Blue by IBM
isfrequently cited as an example. Deep Blue can compete with the best human
players because chess, though complex, is a closed system of unchanging and
codifiable rules. The size of the board never varies, the rules are unambiguous,
the moves of the pieces are clearly defined, and there is absolute agreement
about what it means to win or lose (Davenport & Prusak, 1998). Deep Blueis
no knowledge worker; the computer only performs a series of computations at
extremely high speed.

Whileknowledgeworkersdevel op knowledge, organizationslearn. There-
fore, the learning organization has become aterm frequently used. Thelearning
organization is similar to knowledge development. While knowledge devel op-
mentistaking placeat theindividual level, organizational learningistaking place
at thefirmlevel. Organizational learning occurswhenthefirmisableto exploit
individual competenceinnew andinnovativeways. Organizational learning also
occurswhenthecollective memory — including local language, common history
and routines — expands. Organizational |earning causes growthin theintellec-
tual capital. Learning is a continuous, never-ending process of knowledge
creation. A learning organizationisaplaceinwhich peopleareconstantly driven
to discover what has caused the current situation, and how they can change the
present.

Alavi and Leidner (2001) make the case that the hierarchy of data-
information-knowledge can beof adifferent nature. Specifically, they claimthat
knowledge can bethebasisfor information, rather than information the basisfor
knowledge. Knowledge must exist before information can be formulated and
before data can be measured to form information. Assuch, raw datado not exist
— thethought or knowledge processesthat led toitsidentificationand collection
have already influenced even the most elementary piece of data. Itisargued that

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



62 Gottschalk

knowledge existswhich, when articul ated, verbalized, and structured, becomes
information which, when assigned afixed representation and standard interpre-
tation, becomes data (Alavi & Leidner, 2001, p. 109):

Critical to this argument is the fact that knowledge does not exist outside
an agent (a knower): it is indelibly shaped by one’'s needs as well as one’'s
initial stock of knowledge. Knowledge is thus the result of cognitive
processing triggered by the inflow of new stimuli. Consistent with this view,
we posit that information is converted to knowledge once it is processed in
the mind of individuals and the knowledge becomes information once it is
articulated and presented in the form of text, graphics, words, or other
symbolic forms. A significant implication of this view of knowledge is that
for individuals to arrive at the same understanding of data or information,
they must share a certain knowledge base. Another important implication
of this definition of knowledge is that systems designed to support knowledge
in organizations may not appear radically different from other forms of
information systems, but will be geared toward enabling users to assign
meaning to information and to capture some of their knowledge in
information and/or data.

Itisnot difficultto agreewiththisreasoning. Infact, our hierarchy fromdata
viainformation to knowledgeisnot so much aroad or direction, asitisaway of
suggesting resource value levels. Knowledge isamore valuable resource to the
firm than information, and information is a more valuable resource than data.
Thisisillustrated in Figure 1. Thefigureillustratesthat it islessthe knowledge
existing at any given time per se than the firm’ s ability to effectively apply the
existing knowledge to devel op new knowledge and to take action that formsthe
basis for achieving long-term competitive advantage from knowledge-based
assets.

According to Grover and Davenport (2001), knowledge processes lie
somewhere between information and the firm' s source of revenue, its products
and services. Thisprocess can be generically represented in three subprocesses:
knowledgegeneration, knowledge codification, and knowledgetransfer/reali za-
tion. Knowledgegenerationincludesall processesinvolvedintheacquisitionand
development of knowledge. Knowledge codification involvesthe conversion of
knowledgeinto accessible and applicableformats. Knowledgetransfer includes
the movement of knowledge from its point of generation or codified form to the
point of use.

Oneof thereasonsthat knowledgeissuch adifficult concept isbecausethis
processisrecursive, expanding, and often discontinuous. According to Grover
and Davenport (2001), many cycles of generation, codification, and transfer are
concurrently occurring in businesses. These cycles feed on each other. Knowl-
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Figure 1. Value Levels of Resources in the Firm

KNOWLEDGE KNOWLEDGE
Strategic value RESOURCES DEVELOPMENT
DATA INFORMATION
RESOURCES RESOURCES
Non-strategic value
Short-term value Long-term value

edge interacts with information to increase the state space of possibilities and
providenew information, which canthenfacilitate generation of new knowledge.
The knowledge process acts on information to create new information that
allowsfor greater possibilitiestofulfill old or possibly new organizational needs.
This process is often discontinuous, in which new needs and their fulfillment
mechanism could be created.

I'n our resource-based perspective of knowledge, dataare raw numbersand
facts, information is processed data, and knowledge is information combined
with human thoughts. Knowledgeistheresult of cognitive processing triggered
by the inflow of new stimuli. Information is converted to knowledge onceit is
processed in the mind of individuals, and the knowledge becomes information
once it is articulated and presented to others. A significant implication of this
view of knowledgeisthat for individualsto arrive at the same understanding of
information, they must share the same knowledge framework.

In Figure 1, we can imagine that data are assigned meaning and become
information, that information are understood and interpreted by individual sand
become knowledge, and that knowledge is applied and develops into new
knowledge. We can also imagine the oppositeroute. Knowledge developsinthe
minds of individuals. This knowledge development causes an increase in
knowledge resources. When the new knowledge is articulated, verbalized and
structured, it becomes information and causes an increase in information
resources. When information is assigned a fixed representation and standard
interpretation, it becomes data and causes an increase in data resources.
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There are alternatives to our perspective of knowledge asaresourcein the
firm. Alavi and Leidner (2001) list thefollowing alternatives: knowledgeisastate
of mind, knowledgeisan object to be stored, knowledgeisaprocess of applying
expertise, knowledgeis acondition of accessto information, and knowledgeis
the potential to influence action.

This book applies the resource-based theory of the firm, in which the
knowledge-based perspectiveidentifiesthe primary role of thefirm asintegrat-
ingthespecialist knowledgeresidentinindividual sinto goodsand services. The
task of management isto establish the coordination necessary for thisknowledge
integration. The knowledge-based perspective serves as a platform for a view
of the firm as a dynamic system of knowledge production and application.

To define knowledge as a resource, there has to be a need for that
knowledge. Hence, identification of knowledge needs in an organization is
important. Three supplementary methods exist to identify needsfor knowledge,
asillustrated in Figure 2:

. Problem Decision Analysis. This method aims at identifying and specify-
ing problems that knowledge workers have, solutions they can find,
decisions they have to make, and what knowledge they need to solve
problems and make decisions. For a lawyer, the problem can be an
insurance claim by a client, the decision can be how to approach the
insurance company, and the knowledge need can be outcomes of similar
cases handled by the law firm.

*  Critical Success Factors. This method aims at identifying and specifying
what factors cause success. Success can be at firm level, individual level
or individual case level. For a lawyer, critical success factors at the
individual case level can be quality of legal advice and service level of
advicedelivery. Critical knowledgeinthiscaseincludeslegal knowledgeas
well as procedural knowledge.

. Ends Means Analysis. This method aims at identifying and specifying
external demandsand expectationsto goodsand servicesfromthefirm. For
alawyer, the client expectation might be that she or he winsthe case. The
end iswinning the case. Knowledge needs associated with winning a case
include legal, procedural and analytical knowledge of successful casesin
the past. The means for winning a case might be access to resources of
variouskinds, such asclient documentsand client funds. Knowledge needs
associated withmeansincludehistorical recordsand analysisof legal client
practice.

Many researchers have tried to define categories and dimensions of
knowledge. A common distinctionismadebetween explicit andtacit knowledge.
Explicit knowledge can be expressed in words and humbers and shared in the
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Figure 2. Methods to Identify Knowledge Needs
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Success Factor Knowledge
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form of data, scientific formulae, specifications, manualsandthelike. Thiskind
of knowledge can bereadily transmitted between individual s both formally and
systematically. Tacit knowledgeis, on the other hand, highly personal and hard
toformalize, makingit difficult to communicate or sharewith others. Subjective
insights, intuitions, and hunches fall into this category of knowledge. Tacit
knowledgeisdeeply rooted in anindividual’ s actions and experience aswell as
in the ideals, values, or emotions he or she embraces. Tacit knowledge is
embedded in the human brain and cannot be expressed easily, while explicit
knowledge can be easily codified. Both types of knowledge are important, but
Western firmshavefocused largely on managing explicit knowledge (Grover &
Davenport, 2001).

Tacitness may be considered as a variable, with the degree of tacitness
being afunction of the extent to which the knowledgeis or can be codified and
abstracted. Knowledge may dynamically shift between tacit and explicit over
time, although some knowledge always will remain tacit. Nonaka et al. (2000)
have suggested that knowledge creation is a spiraling process of interactions
between explicit and tacit knowledge. This spiraling process consists of social-
ization, externalization, combinationandinternalization, aswewill seelaterinthis
chapter.

The concept of tacit knowledge corresponds closely to the concept of
knowledge with alow level of codification. Codification isthe degreeto which
knowledge is fully documented or expressed in writing at the time of transfer
between two persons. The complexity of knowledgeincreaseswith lower levels
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of codification. A similar distinctionwhich scholarsfrequently makeisbetween
practical, experience-based knowledge and the theoretical knowledge derived
from reflection and abstraction from that experience.

A distinctionissometimes made between codification and personalization.
This distinction is related to the tacit versus explicit concept. It involves an
organization’ s approach to knowledge transfer. Companies using codification
approachesrely primarily on repositoriesof explicit knowledge. Personalization
approaches imply that the primary mode of knowledge transfer is direct
interaction among people. Both are necessary in most organizations, but an
increased focus on one approach or the other at any given time within a specific
organization may be appropriate (Grover & Davenport, 2001).

Boland et al. (2001) studied knowledge representations and knowledge
transfer. They found that interpretive knowledge representations were most
successful in knowledge transfer for decision making. Interpretive representa-
tions can be both abstract and concrete, but they are always figurative rather
thanliteral.

Explicit knowledge is sometimes call ed articulable knowledge (Hitt et al.,
2001). Articulable knowledge can be codified and thus can bewritten and easily
transferred. Tacit knowledge is not articulable and therefore cannot be easily
transferred. Tacit knowledge is often embedded in uncodified routinesand in a
firm’s social context. More specifically, it is partially embedded in individual
skillsand partially embedded in collaborative working rel ationships within the
firm. Tacit knowledge is integral to professional skills. As a result, tacit
knowledge is often unique, difficult to imitate and uncertain. It has a higher
probability of creating strategic value than articulable knowledge.

Distinctions can be made between core, advanced and innovative knowl-
edge. These knowledge categories indicate different levels of knowledge
sophistication. Core knowledge is that minimum scope and level of knowledge
required for daily operations, while advanced knowledge enables a firm to be
competitively viable, andinnovative knowledgeistheknowledgethat enablesthe
firmtolead itsindustry and competitors:

e Coreknowledgeisthe basic knowledge required to stay in business. This
isthetype of knowledgethat can create efficiency barriersfor entry of new
companies, as hew competitors are not up to speed in basic business
processes. Since core knowledgeispresent at all existing competitors, the
firm must have thisknowledge even thoughit will providethefirmwith no
advantagethat distinguishesit fromitscompetitors. Coreknowledgeisthat
minimum scope and level of knowledge required just to play the game.
Havingthat level of knowledgeand capability will not assurethelong-term
competitive viability of the firm, but does present a basic industry knowl-
edge barrier to entry. Core knowledge tends to be commonly held by
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members of an industry and therefore provides little advantage other than
over nonmembers (Zack, 1999).

Inalaw firm, examples of core knowledge include knowledge of the law,
knowledge of the courts, knowledge of clients and knowledge of proce-
dures. For a student in the business school, core knowledge includes
knowledge of what subjects to study thisterm and where the lectures take
place.

According to Tiwana (2002), core knowledge isthe basic level of knowl-
edge required just to play the game. This is the type of knowledge that
createsabarrier for entry of new companies. Sincethislevel of knowledge
isexpected of all competitors, you must haveit eventhoughit will provide
your company with no advantagethat distinguishesit fromitscompetitors.
Let's take two examples: One from the consumer electronics (hard
product) business and one from Internet programming (soft product). To
enter the modem manufacturing market, a new company must have
extensive knowledge of these aspects: a suitable circuit design, all elec-
tronic parts that go into a modem, fabricating surface mount (SMD) chip
boards, how to write operating system driversfor modems, and familiarity
with computer telephony standards. Similarly, a company developing
Websites for, say, florists, needs server hosting capabilities, Internet
programming skills, graphic design skills, clearly identified target markets,
and necessary software. In either case, just about any competitorsin those
businesses are assumed to havethisknowledgein order to competeintheir
respective markets; such essential knowledge therefore provides no ad-
vantage over other market players.

*  Advanced knowledge is what makes the firm competitively visible and

active. Such knowledge allows the firm to differentiate its products and
services from that of a competitor through the application of superior
knowledge in certain areas. Such knowledge allows the firm to compete
head-on with its competitors in the same market and for the same set of
customers. Advanced knowledgeenablesafirmtobecompetitively viable.
Thefirmmay havegenerally thesamelevel, scope, or quality of knowledge
asitscompetitors, although the specific knowledge content will often vary
among competitors, enabling knowledgedifferentiation. Firmsmay choose
to compete on knowledge head-on in the same strategi ¢ position, hoping to
know morethan acompetitor. They instead may chooseto competefor that
position by differentiating their knowledge (Zack, 1999).
Inalaw firm, examples of advanced knowledge include knowledge of law
applications, knowledge of important court rulings and knowledge of
successful procedural case handling. For a student in the business school,
advanced knowledge includes knowledge of important articles and books
that are compulsory literature in subjects this term.
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According to Tiwana (2002), advanced knowledge is what makes your
company competitively viable. Such knowledge allows your company to
differentiate its product from that of a competitor, arguably, through the
application of superior knowledgein certain areas. Such knowledgeallows
your company to compete head-on with its competitorsin the same market
and for the same set of customers. In the case of a company trying to
compete in modem manufacturing markets, superior or user-friendly
software or an additional capability in modems (such as warning online
users of incoming telephone calls) represents such knowledge. In the case
of a Website development firm, such knowledge might be about interna-
tional flower markets and collaborative relationships in Dutch flower
auctions that the company can use to improve Websites delivered to its
customers.

. Innovative knowledge allows afirm to lead its entire industry to an extent
that clearly differentiates it from competition. Such knowledge allows a
firmto changetherulesof the game by introducing new business practices.
Such knowledge enablesafirm to expand its market share by winning new
customers and by increasing service levelsto existing customers. Innova-
tiveknowledgeisthat knowledgethat enablesafirmtolead itsindustry and
competitors and to significantly differentiate itself from its competitors.
Innovative knowledge often enables afirm to change the rules of the game
itself (Zack, 1999).

In alaw firm, examples of innovative knowledge include knowledge of
standardizing repetitive legal cases, knowledge of successful settlements
and knowledge of modern information technology to track and store vast
amounts of information from various sources. For astudent in the business
school, innovative knowledge includes knowledge of important topics
within subjects, links between subjects, typical exam questionsand knowl -
edge of business cases where theory can be applied.

According to Tiwana (2002), innovative knowledge allows a company to
lead its entire industry to an extent that clearly differentiates it from
competition. Innovative knowledge allows a company to change therules
of the game. Patented technology isan applicable example of changing the
rules. Innovative knowledge cannot always be protected by patents, asthe
lawsuit between Microsoft and Applein the 1980s should serveto remind
us. Applesued Microsoft for copying thelook and feel of itsgraphical user
interface (GUI). The Supreme Court ruled that things like look and feel
cannot be patented; they can only be copyrighted. Microsoft won the case,
since it copied the look and feel but used entirely different code to create
itinthefirst place.

Many more categories and dimensions of knowledge have been suggested
by researchers. The problem with most of these classificationsisthat they do not

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Resource-Based Strategy for Knowledge Management 69

seem to satisfy threeimportant criteriafor classification. The first requirement
isthat a classification should always be complete; there should be no category
missing. The second requirement isthat each category should be different from
all other categories; there should be no overlap between categories. The final
requirement is that each category should be at the same level; there should be
no category including another category. Consider the following categories
suggested by researchers: formal knowledge, instrumental knowledge, informal
knowledge, tacit knowl edge, meta-knowledge and context-independent knowl -
edge. These categories seem to violate some of the classification rules. For
example, there seems to be an overlap between informal knowledge and tacit
knowledge. Maybe L ong and Fahey’ s (2000) classification into human knowl-
edge, social knowledge and structured knowledge satisfies our requirements:

J Human knowledge. This constitutes the know-what, know-how and
know-why of individuals. Human knowledge is manifested in individual
skills (e.g., how tointerview law firm clients) or expertise (e.g., why this
caseissimilar toapreviouscase). Individual knowledge usually combines
explicit and tacit knowledge. Thistype of knowledge may belocatedinthe
body, such as knowing how to type touch on a PC or how torideabicycle.
This type of knowledge may be cognitive; that is, largely conceptual and
abstract.

* Social knowledge. This kind of knowledge exists only in relationships
betweenindividual sor within groups. For example, high-performing teams
of tax lawyers share certain coll ective knowledge that ismorethan the sum
of the individual knowledge of the team’s members. Social or collective
knowledge is mainly tacit knowledge, shared by team members, and
developsonly as aresult of team members working together. Its presence
isreflected by an ability to collaborate effectively.

e  Structured knowledge. This is embedded in an organization’s systems,
processes, tools, routines and practices. Knowledgein thisformisexplicit
and often rule-based. A key distinction between structured knowledge and
the first two types of knowledge is that structured knowledge is assumed
toexistindependently of individual knowers. Itis, instead, an organi zational
resource. However, to be complete, this knowledge has to be in the heads
of individuals.

Two dimensions have been introduced to classify knowledge. The first
dimensionisconcerned withwhether anindividual knows. The second dimension
is concerned with whether an individual knows whether he or she knows. This
isillustratedin Figure 3. | can either havethe knowledge (I do know) or not have
the knowledge (I don’'t know). | can either be aware of it (I know it) or not be
aware of it (I don’t know it).
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Figure 3. Dimensions of Individual Knowledge

| do k | know | don't
0 Kknow that | know that
know | know
| know that | don’t know
| don't know | don’t that | don't
know know
| know it | don't know it

Some researchers have argued that the real tacit knowledge isfound in the
right upper quadrant. Inthisdimension, | do know, but | don’t know that | know.
Tacit knowledgein thissenseisalso called hidden knowledge or non-accessible
knowledge. In thisbook, we do not use this extremely limited definition of tacit
knowledge. We define tacit knowledge as personal and difficult, but not
impossible, tocommunicate.

Classification of knowledgeinto categoriesand dimensionsmay depend on
industry. For example, there arelikely to be different knowledge categoriesin a
bank compared to a law firm. At the same time, there will be certain generic
knowledge categoriessuch asmarket intelligence and technol ogy understanding
in most companiesindependently of industry. When classifying knowledgein a
firm, it is important to do the analysis without the organization chart. If you
classify knowledgeinto technol ogy knowledge, production knowledge, market-
ing knowledge and financial knowledge, it may be becausethefirm according to
the organization chart consistsof adevel opment department, production depart-
ment, marketing department and financial department. It might be more useful
to introduce new knowledge categories such as product knowledge, which
includes knowledge of development, production, marketing and finance. By
identifying cross-sectional knowledge categories and dimensions, solutionsfor
improved knowledge flowsin the organization will emerge.

A law firm is agood example. A law firm is organized according to legal
disciplines. Some lawyerswork in the tax department, while otherswork in the
department for mergersand acquisitions. Thetypesof knowledgeinvolvedinthe
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practiceof law can be categorized asadministrative, declarative, procedural and
analytical knowledge (Edwards & Mahling, 1997):

J Administrative knowledge, which includes all the nuts and bolts informa-
tion about firm operations, such as hourly billing rates for lawyers, client
names and matters, staff payroll data, and client invoice data.

. Declarative knowledge, which is knowledge of the law, the legal prin-
ciples contained in statutes, court opinions and other sources of primary
legal authority; law students spend most of their law school time acquiring
thiskind of knowledge.

. Procedural knowledge, which involves knowledge of the mechanisms of
complying with the law’s requirements in a particular situation: how
documents are used to transfer an asset from Company A to Company B,
or how forms must be filed to create a new corporation. Declarative
knowledge is sometimes labeled know-that and know-what, while proce-
dural knowledgeislabeled know-how.

*  Analytical knowledge that pertains to the conclusions reached about the
course of action a particular client should follow in aparticular situation.
Analytical knowledge results, in essence, from analyzing declarative
knowledge (i.e., substantivelaw principles) asit appliesto aparticul ar fact
setting.

Classification of knowledge into categories and dimensions has important
limitations. For example, theclassificationinto explicit andtacit knowledge may
create static views of knowledge. However, knowledge development and
sharing are dynamic processes, and these dynamic processes cause tacit
knowledgeto becomeexplicit, and explicit knowledgeto becometacit over time.
Tacit and explicit knowledge depend on each other, and they influence each
other.

Alavari and Leidner (2001) suggest the existence of a shared knowledge
space that is required in order for individual A to understand individual B’s
knowledge. The knowledge spaceis the underlying overlap in knowledge base
of A andB. Thisoverlapistypically tacit knowledge. For example, inalaw firm,
lawyersin the maritime law department may have alarge knowledge space, so
that even avery limited piece of explicit knowledge can be of great valueto the
lawyers. Alavi and Leidner (2001, p. 112) discuss knowledge space in the
followingway:

Whether tacit or explicit knowledge is the more valuable may indeed miss
the point. The two are not dichotomous states of knowledge, but mutually
dependent and reinforcing qualities of knowledge: tacit knowledge forms the
background necessary for assigning the structure to develop and interpret
explicit knowledge. The inextricable linkage of tacit and explicit knowledge
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suggeststhat only individualswitharequisitelevel of shared knowledgecantruly
exchange knowledge: if tacit knowledge is necessary to the understanding of
explicit knowledge, then in order for Individual B to understand Individual A’s
knowledge, there must be some overlap in their underlying knowledge bases (a
shared knowledge space). However, it is precisely in applying technology to
increase ‘weak ties' in organizations, and thereby increase the breadth of
knowledge sharing, that 1T holds promise. Yet, absent a shared knowledge
space, the real impact of IT on knowledge exchange is questionable. Thisisa
paradox that I T researchers have somewhat eschewed, and that organizational
researchers have used to question the application of IT to knowledge manage-
ment. To add to the paradox, the very essence of the knowledge management
challenge is to amalgamate knowledge across groups for which IT can play a
major role. What is most at issue is the amount of contextual information
necessary for one person or group’s knowledge to be readily understood by
another.

It may be argued that the greater the shared knowledge space, the less the
context needed for individual s to share knowledge within the group and, hence,
the higher theval ue of explicit knowledge and the greater thevalue of I T applied
to knowledge management. On the other hand, the smaller the existing shared
knowledge spacein agroup, the greater the need for contextual information, the
lessrelevant will be explicit knowledge, and hencethelessapplicablewill be T
to knowledge management.

Some researchers are interested in the total knowledge within a company,
whileothersareinterestedinindividual knowledge. Dixon (2000) wasinterested
in the knowledge that knowledge workers devel op together in the organi zation.
Employees gain this knowledge from doing the organization’s tasks. This
knowledgeiscalled common knowledgetodifferentiateit from book knowledge
or lists of regulations or databases of customer information. Some exampl es of
common knowledge are what medical doctorsin ahospital have learned about
how to carry out certain kindsof surgery, what an organization haslearned about
how to introduce a new drug into the diabetes market, how to reduce cost on
consulting projects, and how to control the amount of analysisin maritime law
cases. These examples all include the how-to rather than the know-what of
school learning. Moreover, it isknow-how that isuniqueto aspecific company.
In the law firm example, procedural knowledge was classified as know-how.

The Knowledge-Strategy Link

Thelonglearninglead-time (knowledgefriction) highlightstheimportance
of benchmarking and evaluating the strengths, weaknesses, opportunities and
threats (SWOT) of an organization’s current knowledge platform and position,
asthisknowledge providesthe primary opportunity (and constraint) fromwhich
to compete and grow over the near-to-intermediate term. This must, in turn, be
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bal anced agai nst the organi zation’ slong-term plansfor devel opingitsknowledge
platform (Zack, 1999).

The traditional SWOT framework, updated to reflect today’ s knowledge-
intensive environment, provides abasisfor describing aknowledge strategy. In
essence, firms need to perform a knowledge-based SWOT analysis, mapping
their knowledge resources and capabilities against their strategic opportunities
and threats to better understand their points of advantage and weakness. They
can use this map to strategically guide their knowledge management efforts,
bolstering their knowledge advantages and reducing their knowledge weak-
nesses. Knowledge strategy, then, can be thought of as balancing knowledge-
based resources and capabilities with the knowledge required for providing
productsor servicesin ways superior to those of competitors. Identifying which
knowledge-based resourcesand capabilitiesarevaluable, unique, andinimitable
as well as how those resources and capabilities support the firm’s product and
market positions are essential elements of a knowledge strategy (Zack, 1999).

Toexplicatethelink between strategy and knowledge, an organi zation must
articulate its strategic intent, identify the knowledge required to execute its
intended strategy, and compare that to its actual knowledge, thus revealing its
strategic knowledge gaps (Zack, 1999).

Every firm competesin aparticular way — operating within someindustry
and adopting competitivepositionwithinthat industry. Competitive strategy may
result from an explicit grand decision — the traditional perspective on strategy
— or from an accumulation of smaller incremental decisions. It may even be
revealed in hindsight, by looking back on actual behaviorsand eventsover time.
Regardless of the strategy formation process, organizations have a de facto
strategy that must first be articulated (Zack, 1999).

Every strategic position islinked to some set of intellectual resources and
capabilities. Thatis, givenwhat thefirm believesit must doto compete, thereare
some things it must know and know how to do. The strategic choices that
companies make — regarding technologies, products, services, markets, and
processes — have a profound influence on the knowledge, skills, and core
competencies required to compete and excel in an industry (Zack, 1999).

On the other hand, what a firm does know and knows how to do limitsthe
ways it can actually compete. The firm, given what it knows, must identify the
best product and market opportunitiesfor exploiting that knowledge. Thefirm’'s
existing knowledge creates an opportunity and a constraint on selecting viable
competitive positions, while the firm’s selected competitive position creates a
knowledge requirement. Success requires dynamically aligning knowledge-
based requirements and capabilities (Zack, 1999).

Assessing an organization’s knowledge position requires cataloging its
existingintellectual resourcesby creatingwhatiscommonly called aknowledge
map. Knowledge can be characterized in many ways. Popular taxonomies
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distinguish between tacit and explicit knowledge, general and situated context-
specific knowledge, and individual and collective knowledge. Knowledge can
also becategorized by type, including decl arative (knowledgeabout), procedural
(know-how), causal (know-why), conditional (know when), and relational
(know-with). While these distinctions are useful for mapping and managing
knowledge at the processlevel once aknowledge strategy has been formulated,
our purpose requires a knowledge taxonomy oriented towards strategy and
which reflects the competitive uniqueness of each organization (Zack, 1999).

Categorizing or describing what abusinessfirm knowsand must know about
itsindustry or competitive positionisnot easy. Although firmswithin particul ar
industries, firms maintaining similar competitive positions, or those employing
similar technol ogies and other resources often share some common knowledge,
there are no simple answers regarding what afirm must know to be competitive
— if there were, then there would be no sustainable advantage (Zack, 1999).

A typical company develops an approach to describing and classifying its
strategic or competitive knowledge that is in some ways unique. In fact, each
firm’s general awareness of and orientation to the link between knowledge and
strategy tends to be somewhat unique and may, itself, represent an advantage.
Regardless of how knowledge is categorized based on content, every firm’s
strategic knowledge can be categorized by its ability to support a competitive
position. Specifically, knowledge can be classified according to whether it is
core, advanced, or innovative (Zack, 1999).

Knowledge is not static and what is innovative knowledge today will
ultimately become the core knowledge of tomorrow. Thus defending and
growing a competitive position requires continual learning and knowledge
acquisition. Theability of an organizationtolearn, accumulate knowledgefrom
its experiences, and reapply that knowledge isitself a skill or competence that
— beyond the core competencies directly related to delivering its product or
service — may provide strategic advantage (Zack, 1999).

Although knowledge is dynamic, the strategic knowledge framework in
Figure 4 does offer the ability to take a snapshot of where the firm istoday vis-
a-visits desired strategic knowledge profile (to assess its external knowledge
gaps). Additionally, it can be usedto plot the historical path and futuretrajectory
of thefirm’sknowledge. The framework may be applied by area of competency
or, taking a more traditional strategic perspective, by strategic business unit,
division, product line, function, or market position. Regardless of the particular
way each firm categorizes its knowledge, each category can be further broken
down into elements that are core, competitive, or innovative to produce a
strategic knowledge map (Zack, 1999).

Having mapped thefirm’scompetitiveknowledge position, an organization
can perform a gap analysis. The gap between what a firm must do to compete
andwhat it actually isdoing representsastrategic gap. Addressing thisgapisthe
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Figure 4. Strategic Knowledge Framework
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stuff of traditional strategic management. As suggested by the SWOT frame-
work, strengths and weaknesses represent what the firm can do; opportunities
and threats dictate what it must do. Strategy, then, represents how the firm
bal ancesitscompetitive cansand muststo devel op and protect itsstrategic niche
(Zack, 1999).

Atthesametime, underlying afirm’ sstrategic gap isapotential knowledge
gap. That is, given a gap between what a firm must do to compete and what it
can do, there may also be a gap between what the firm must know to execute
its strategy and what it does know. Based on a strategic knowledge and
capabilities map, an organization can identify the extent to which its various
categoriesof existing knowledgeareinalignment withitsstrategic requirements.
Theresult isaset of potential knowledge gaps. In some cases, an organization
might even know more than needed to support its competitive position. Never-
theless, a knowledge strategy must address any possible misalignments. The
greater thenumber, variety, or sizeof the current and future knowledge gaps, and
the more volatile the knowledge base because of a dynamic or uncertain
competitive environment, the more aggressive the knowledge strategy required.
A firm not capabl e of executingitsintended or required strategy must either align
itsstrategy with its capabilities or acquire the capabilitiesto executeits strategy
(Zack, 1999).
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Figure 5. Knowledge Gap Derived From and Aligned with Strategic
Business Gap
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Having performed astrategic evaluation of its knowledge-based resources
and capabilities, an organization can determine which knowledge should be
developed or acquired. To give knowledge management a strategic focus, the
firm’ sknowledge management initiatives shoul d bedirected toward closing this
strategic knowledge gap. The important issue is that the knowledge gap is
directly derived from and aligned with the strategic gap, asillustrated in Figure
5. This simultaneous alignment of strategy and knowledge isacrucial element
of afirm’sknowledge strategy. In many firms, knowledge management efforts
are divorced from strategic planning and execution. However, having an
appropriate knowledge strategy in placeisessential for assuring that knowledge
management efforts are being driven by and are supporting the firm’s competi-
tive strategy (Zack, 1999).

VALUE CONFIGURATIONS FOR
BUSINESS ORGANIZATIONS

To comprehend thevaluethat informationtechnology providesto organiza-
tions, we must first understand the way a particular organization conducts
business and how information systems affect the performance of various
component activitieswithinthe organization. Understanding how firmsdifferis
acentral challengefor both theory and practice of management. For along time,
Porter’ s (1985) value chain wasthe only value configuration known to manag-
ers. Stabell and Fjeldstad (1998) have identified two alternative value configu-
rations. A value shop schedul es activitiesand appliesresourcesin afashion that
isdimensioned and appropriateto the needsof theclient’ sproblem, whileavalue
chain performs a fixed set of activities that enables it to produce a standard
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product in large numbers. Examples of value shops are professional service
firms, asfound in medicine, law, architecture and engineering. A value network
links clients or customers who are or wish to be interdependent. Examples of
valuenetworksaretelephone companies, retail banksand insurance companies.

A value configuration describes how valueis created in a company for its
customers. A value configuration shows how the most important business
processes function to create value for customers. A value configuration repre-
sents the way a particular organization conducts business.

The Firm as a Value Chain

The best-known value configuration is the value chain. In the value chain,
value is created through efficient production of goods and services based on a
variety of resources. The company isperceived asaseriesor chain of activities.
Primary activities in the value chain include inbound logistics, production,
outbound logistics, marketing and sales, and service. Support activitiesinclude
infrastructure, human resources, technology development and procurement.
Attentionison performing these activitiesin the chainin efficient and effective
ways. In Figure 6, examples of IS/IT are assigned to primary and support
activities. Thisfigure can be used to describe the current IS/IT situation in the
organization as it illustrates the extent of coverage of IS/IT for each activity.

The knowledge intensity of systems in the different activities can be
illustrated by different shading, where dark shading indicates high knowledge
intensity. In this example, it is assumed that the most knowledge intensive
activities are computer aided design and customer relationship management.

Figure 6. Examples of ISIT in the Value Chain

Infrastructure: Use of corporate intranet for internal communications

Human resources: Use of corporate intranet for competence building

Technology: Computer Aided Design (CAD)

Procurement: Use of electronic marketplaces

Inbound Production: |Outbound Marketing Service:
logistics: |Computer logistics: and sales: System
Electronic |Integrated Web-based | Customer for

Data Manufacturing | order- Relationship | local
Interchange [ (CIM) tracking Management |troubleshooting
(EDI) system (CRM)
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The Firm as a Value Shop

Value cannot only be created in value chains. Value can also be created in
two alternative value configurations: value shop and value network (Stabell &
Fjeldstad, 1998). In the value shop, activities are scheduled and resources are
applied in a fashion that is dimensioned and appropriate to the needs of the
client’s problem, while a value chain performs a fixed set of activities that
enables it to produce a standard product in large numbers. The value shop is a
company that creates value by solving unique problems for customers and
clients. Knowledge is the most important resource, and reputation is critical to
firm success.

Whiletypical examples of value chains are manufacturing industries such
as paper and car production, typical examples of value shops are law firms and
medical hospitals. Often, such companies are called professional service firms
or knowledge-intensive service firms. Like the medical hospital as a way to
practice medicine, the law firm provides a standard format for delivering
complex legal services. Many features of its style — specialization, teamwork,
continuous monitoring on behalf of clients(patients), and representationin many
forums — have been emulated in other vehicles for delivering professional
services (Galanter & Palay, 1991).

Knowledge-intensiveservicefirmsaretypical val ue shops. Sheehan (2002)
defines knowledge-intensive service firms as entities that sell problem-solving
services, in which the solution chosen by the expert is based on real-time
feedback from the client. Clients retain knowledge-intensive service firms to
reduce their uncertainty. Clients hire knowledge-intensive service firms pre-
cisely because the client believesthe firm knows something that the client does
not and believesit is necessary to solve their problems.

Whileexpertiseplaysaroleinall firms, itsroleisdistinctivein knowledge-
intensive service firms. Expert, often professional, knowledge is at the core of
the service provided by the type of firm.

Knowledge-intensiveservicefirmsnot only sell aproblem-solving service,
but equally aproblem-finding, problem-defining, sol ution-execution, and moni-
toring service. Problemfindingisoftenakey for acquiring new clients. Oncethe
clientisacquired andtheir problemisdefined, not all problemswill be solved by
the firm. Rather, the firm may only clarify that there is no problem (i.e., the
patient does not have a heart condition) or that the problem should be referred
to another specialist (i.e., the patient needs a heart specialist). If a problem is
treated within the firm, then the firm needs to follow up on the implementation
to ensurethat the problemin fact hasbeen solved (i.e., isthe patient’ sheart now
working properly?). Thisfollowsfrom the fact that there is often uncertainty in
both problem diagnosisand problem resol ution.

Sheehan (2002) has created a typology of knowledge-intensive service
firms consisting of thefollowing threetypes. First, knowledge-intensive search
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firms search for opportunities. The amount of value they create depends on the

size of the finding or discovery, where size is measured by quality rather than

guantity. Examples of search firmsinclude petroleum and mineral exploration,
drug discovery inthe pharmaceutical industry, and research in the bi otechnol ogy
industry. Second, knowledge-intensivediagnosisfirmscreatevalueby clarifying
problems. Once the problem has been identified, the suggested remedy usually

followsdirectly. Examplesof diagnosisfirmsincludedoctors, surgeons, psycho-

therapists, veterinarians, lawyers, auditors and tax accountants, and software
support. Finally, knowledge-intensive design firms create value by conceiving
new ways of constructing material or immaterial artifacts. Examples of design
firmsinclude architecture, advertising, research and development, engineering
design, and strategy consulting.

Knowledge-intensive service firms create val ue through problem acquisi-
tion and definition, alternative generation and selection, implementation of an
alternative, andfollow up to seeif the solution selected resol vesthe problem. To
reflect this process, Stabell and Fjeldstad (1998) have outlined the value
configuration of avalue shop.

A valueshopischaracterized by fiveprimary activities: problemfinding and
acquisition, problem-solving, choice, execution, and control and eval uation, as

Figure 7. Examples of ISIT in the Value Shop
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/ Client database
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Best practice database
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illustratedin Figure 7. Problemfinding and acquisitioninvolvesworkingwiththe
customer to determine the exact nature of the problem or need. It involves
deciding ontheoverall plan of approaching the problem. Problem-solvingisthe
actual generation of ideas and action (or treatment) plans.

Choicerepresentsthe decision of choosing between alternatives. Whilethe
least important primary activity of the value shop in terms of time and effort, it
is also the most important in terms of customer value. Execution represents
communicating, organizing, and implementing the decision, or performing the
treatment. Control and eval uation activitiesinvol ve monitoring and measurement
of how well the solution solved the original problem or met the original need.

Thismay feed back into thefirst activity, problem finding and acquisition,
for two reasons. First, if the proposed solution isinadequate or did not work, it
feeds back into learning why it was inadequate and begins the problem-solving
phase anew. Second, if the problem solution was successful, the firm might
enlarge the scope of the problem-solving process to solve a bigger problem
related to or dependent upon the first problem being solved (Affuah & Tucci,
2001).

Figure 7 can be used to identify current IS/IT in the organization. Welet a
law firm serveasan examplein Figure 8. Within each of thefiveactivities, there
are many tasks in a law firm. For each task, there may be IS/IT support. For
example, problem-solving may consist of the two tasks of case analysis and
reference search. Lawyers will be eager to discuss the case and to search for
more information on similar cases. A system for case-based reasoning may be
installed, in which the current case can be compared to similar cases handled by
thelaw firm. Also, intelligent search engines with athesaurus may be available
inthelaw firmtofindrelevantinformationonthelnternet andinlegal databases.

A law firm can be defined as a value shop. The value creation logic is
problem-solving by the change from an existing to a more desired state. There
are five generic categories of primary value shop activities: Problem-finding,
problem-solving, choice, execution, control and eval uation.

Figure 8. Examples of ISIT in the Value Shop

Activities Tasks ISNT
Problem finding and acquisition  Register client information Financial system
Register case information Case database
Problem-solving Do case analysis Case-based reasoning
Do reference search Library search engine
Choice Evaluate alternatives Case-based reasoning
Make recommendation to client  Office systems
Execution Participate at meetings Office systems
Revise recommendation Office systems
Control and evaluation Register recommendation Case database
Check client satisfaction Financial system

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Resource-Based Strategy for Knowledge Management 81

Figure 9. Benefits in Value Shop Activities

Value Shop Activity Score Interpretation

Problem-finding 3.2  No benefits
Problem-solving 5.6  Some benefits
Choice 5.6  Some benefits
Execution 4.4 No benefits

Control and evaluation 5.1 Some benefits

Note: The Likert scale went from1to 9

Information technology facilitating interorganizational knowledge networks
may beimportant in all five value shop activities. The study in 2001 involved a
guestionnaireto Eurojurislaw firmsonbenefitsfrom I T inthe Eurojurislaw firm
network (Gottschalk 2001). Figure9listsresultsfor all fivevalueshop activities.
The scale went from 1 (completely disagree) to 9 (completely agree). The
average number on this scaleis 5, so we can interpret responses in such away
that benefitsarereported if the scoreishigher than 5. Responding Eurojurislaw
firmsreport some T network benefitsin the activities of choice, execution, and
control and evaluation.

The questionnaire did also ask for benefits depending on knowledge
category and knowledge level. Knowledge categories are administrative, de-
clarative, procedural and analytical knowledge. Knowledge levels are core,
advanced andinnovativeknowledge. Fromthetablesin Figures10and 11 wesee

Figure 10. Benefits for Knowledge Categories

Knowledge Category Score Interpretation

Administrative knowledge 3.3  No benefits

Declarative knowledge 4.9  No benefits
Procedural knowledge 3.6 No benefits
Analytical knowledge 4.0  No benefits

Note: The Likert scale went from 1 to 9

Figure 11. Benefits for Knowledge Levels

Knowledge Level Score Interpretation
Core knowledge 3.3  No benefits
Advanced knowledge 5.4  Some benefits

Innovative knowledge 3.8  No benefits

Note: The Likert scale went from1to 9
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that the only case of benefitsisrelated to advanced knowledge. If welink results
from the two tables, we can assume that benefits are associated with advanced
declarative knowledge, as declarative knowledge achieved the highest score
among knowledge categories.

Whenwecombineall resultsfromthissurvey, wemay findthat benefitsare
associated with advanced declarative knowledge applied inthe problem-solving
and choiceactivities. If thisinterpretationiscorrect, Eurojurislaw firms should
inthefutureusel T applicationsthat support advanced declarative knowledgein
problem-solving and choiceintheir interorganizational knowledge network.

Knowledge-intensive servicefirmsaretypical value shops, and such firms
depend on reputation for success, as reputation is a key driver of firm value
creation. Reputationisarelational concept, inthe sensethat firmsarejudged by
their stakeholders relative to their competitors. Reputation iswhat is generally
said or believed about an entity by someone; it isthe net perception of afirmheld
by stakeholders judged relative to other firms. According to Sheehan (2002),
there are four conditions that must be present for reputation to work. Firstly,
rents earned from maintaining a good reputation must be greater than not.
Secondly, there must be aminimum of contact among stakeholdersto allow for
the changes in reputation to be communicated. Thirdly, there needs to be a
possibility of repeat business. And lastly, there must be some uncertainty
regarding the firm’s type and/or behavior.

Reputation is related to the asymmetry of information, which is atypical
feature of knowledge-intensive service firms. Asymmetry is present when
clients believe the firm knows something that the clients do not and believeitis
necessary to know to solve their problems.

Reputation can be classified asastrategic resourcein knowledge-intensive
firms. Tobeastrategicresource, it hasto bevaluable, rare, costly toimitate, and
possibleto organize. Reputationisvaluable, asitincreasesthevaluereceived by
theclient. Reputationisrare, asby definition only afew firms can be considered
best in the industry. Reputation is costly to imitate, asit is difficult to build a
reputationintheshort run. Reputationispossibleto organizeinthegeneral sense
of controllability, which impliesthat afirm can be organized to take advantage
of reputation as a resource.

The Firm as a Value Network

The third and final value configuration is the value network. A value
network is a company that creates value by connecting clients and customers
that are, or want to be, dependent on each other. These companies distribute
information, money, productsand services. Whileactivitiesinboth valuechains
and value shops are done sequentially, activities in value networks occur in
parallel. The number and combination of customers and access points in the
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network are important value driversin the value network. More customers and
more connections create higher value to customers.

Stabell and Fjeldstad (1998) suggest that managing aval ue network can be
compared to managing a club. The mediating firm admits members that
complement each other, and in some cases exclude those that do not. The firm
establishes, monitors, and terminates direct or indirect relationships among
members. Supplier-customer relationships may exist between the members of
the club, but to the mediating firm they are all customers.

Exampl es of value networksinclude tel ecommunication companies, finan-
cial institutions such asbanksand i nsurance companies, and stockbrokers. Value
networks perform three activities (see Figure 12):

. Development of customer network through marketing and recruiting of
new customers, to enableincreased value for both existing customers and
new customers.

. Development of new services and improvement in existing services.

. Development of infrastructure so that customer services can be provided
more efficiently and effectively.

The current IS/IT situation in a value network will mainly be described

throughtheinfrastructurethat typically will consist of informationtechnology. In
addition, many of the new servicesmay beinformation systemsthat will be used

Figure 12. Examples of ISIT in the Value Network

Customer Network
Customer Relationship Management
(CRM)

Customer Services
Value Added Services System

Operational Infrastructure
Security System

Infrastructure: Use of corporate intranet for internal communications

Human resources: use of corporate intranet for competence building

Technology: Network efficiency monitoring system

Procurement: Use of electronic marketplaces
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Figure 13. Characteristics of Value Configurations

Characteristics Value Chain Value Shop Value Network
Value creation Transformation of input  Solving clients’and  Connecting clients and
to output customers’ problems customers to each
other
Work form Sequential production Integrated and cyclical Monitored and
problem-solving simultaneous
connections
Information systems Making production Adding value to the Main value by use of
more efficient knowledge work IT infrastructure
Example Paper factory Law firm Telecom company

by customers in their communication and business transactions with other
customers. The knowledge component will mainly be found in the servicesof a
value network, as information systems are made available to customers to
exchange relevant information.

Comparison of Value Configurations

Value chain, value shop and value network are alternative val ue configura-
tionsthat impact the use of information technol ogy inthe company, asillustrated
inFigure13. Whiletheroleof IT isto make production moreefficientinavalue
chain, IT creates added value in the value shop, while IT in the form of
infrastructureisthe mainvalueinthevaluenetwork. Some companieshavemore
than oneval ue configuration, but most compani eshave one dominating configu-
ration.

In the long term, business organizations can choose to change their value
configurations. A bank, for example, can be a value shop when it focuses on
converting inputs to outputs. The valueresidesin the output and once you have
the output, you can remove the production organization. Thisremoval does not
impact on the value of the output. The value shop is a solution provider. It is
somebody that solves problems. Theinputisaproblem. The output isasolution
to the problem. A bank that does this would view itself as a financial service
operator, afinancial advisor that also has the ability to provide the money. But
what it would doisidentify client problems, it woul d addressthose problems, and
itwould select asolutiontogether with theclient and helptoimplementit. It would
have stringent quality controls. Aspart of itsoffering, it would probably supply
the client with some cash as a loan or accept some of the client’s cash for
investment (Chatzkel, 2002).

Or, the bank can be a value network, which is basically the logic of the
marketplace. The bank would defineitsrole asaconduit between peoplethat do
not have money and those people that do have money. What the bank does is
arrangetheflow of cash between them. The bank will attract peoplewith money
to make deposits and investments. The bank will also attract people without
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money to make loans. As a value network, the bank will connect people with
oppositefinancial needs. The network consistsof peoplewith different financial
needs. Over time, persons in the network may change status from one in need
of money to money provider and vice versa (Chatzkel, 2002).

Both as avalue shop and as avalue network, the business organization can
beidentified asabank. But it would have completely different consequencesfor
what it will focuson doing well, what it will focuson doing itself, versuswhat it
would not want to do itself. This provides a kind of strategic systemslogic. It
asks, “Which strategic system in terms of value configuration are we going to
operatein?’ Choosing an appropriatevalueconfigurationisalong-termdecision
with long-term consequences.

CASE STUDY: NOKIA

Nokia Telecommunications has adopted a knowledge management busi-
ness strategy to move the organization from a hierarchical structure to a
network-based learning organization. The company believes that success in
global termswill be derived from:

e Global efficiency and effectiveness.
. L earning across organi zational boundaries.
. L ocal flexibility and responsiveness.

Ms. Kaisa Kautto-Koivula was appointed Head of Knowledge Manage-
ment Development in 1996. Sheisresponsiblefor establishing the basic concepts
and strategies and has initiated some of the first knowledge management
solutionsin Nokia.

Ms. Kautto-Koivulasays: “ The value of knowledge management to Nokia
was demonstrated by appointing me to the position of Head of Knowledge
Management Development.” Following her appointment, Nokia conducted a
survey of knowledge management within the business to discover areas of best
practice. This was followed by workshops and creating a knowledge manage-
ment map to aid senior managersin understanding the benefitsof pursuingakKM
strategy.

Nokia’ slessonslearnedincludetakingsmall stepsandintegratingthemwith
other organizational activities and programs; not falling into the trap that
knowledge management is an advanced form of information technology; and
addressing the human aspects of change, work activities and reward and
recognition.

Nokiahasemphasized therol e of knowledge management in global success.
Ilkka Tuomi, the chief researcher of Nokia Research Centre, states that
knowledge creation, supply, and utilization arethemost essential tasksinmodern
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businessworld. Out of all information, Tuomi regardstacit (implicit) information
asthe most important one. In order to reach aglobal success, Nokiawasforced
to manage with the explosive increase of knowledge intensity. Thus it was
extremely important to coordinate all the factors that are associated with
knowledge management; that means personnel, information systems, strategy,
quality, and process devel opers.

Furthermore, Tuomi says that the theory of knowledge management pro-
vides Nokia with new ideas about future organizations and their nature of
activities. Thisisvery essential because successful new product developmentis
based on strict prioritization of pilot projects, which areusedtotest futurevisions.
Infact, Nokiadoes not predict the future but create knowledge that can be used
to understand it when it is present.

Sources:. www.mjm.co.uk, www.uwasa.fi
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Chapter 111

ISIT In
Knowledge M anagement

INTRODUCTION

As we trace the evolution of computing technologies in business, we can
observetheir changing level of organizational impact. Thefirst level of impact
was at the point where work got done and transactions (e.g., orders, deposits,
reservations) took place. Theinflexible, centralized mainframeallowedfor little
more than massive humber crunching, commonly known as electronic data
processing. Organizations became data heavy at the bottom and data manage-
ment systems were used to keep the data in check. Later, the management
information systems were used to aggregate data into useful information
reports, often preschedul ed, for the control level of the organization—peoplewho
were making sure that organizational resources like personnel, money, and
physical goodswerebeing deployed efficiently. Asinformationtechnology (IT)
andinformation systems(1S) started to facilitate dataand information overflow,
and corporate attention became a scarce resource, the concept of knowledge
emerged asaparticularly high-valueform of information (Grover & Davenport,
2001).

Information technology can play animportant rolein successful knowledge
management initiatives. However, the concept of coding and transmitting
knowledge in organizations is not new: training and employee development
programs, organizational policies, routines, procedures, reports, and manuals
have served this function for many years. What is new and exciting in the
knowledge management area is the potential for using modern information
technology (e.g., the Internet, intranets, extranets, browsers, data warehouses,
data filters, software agents, expert systems) to support knowledge creation,
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sharing and exchange in an organization and between organizations. Modern
information technology can collect, systematize, structure, store, combine,
distribute and present information of value to knowledge workers (Nahapiet &
Ghoshal, 1998).

According to Davenport and Prusak (1998), more and more companies
haveinstituted knowledgerepositories, supporting such diversetypesof knowl-
edge as best practices, lessons learned, product development knowledge,
customer knowledge, human resource management knowledge, and methods-
based knowledge. Groupware and intranet-based technologies have become
standard knowledge infrastructures. A new set of professional job titles— the
knowledge manager, the chief knowledge officer (CKO), the knowledge coor-
dinator, and the knowledge-network facilitator — affirms the widespread
legitimacy that knowledge management has earned in the corporate world.

Thelow cost of computers and networks has created a potential infrastruc-
ture for knowledge sharing and opened up important knowledge management
opportunities. The computational power as such has little relevance to knowl-
edge work, but the communication and storage capabilities of networked
computers make it an important enabler of effective knowledge work. Through
email, groupware, the I nternet, and i ntranets, computers and networks can point
to people with knowledge and connect people who need to share knowledge
independent of time and place.

According to Grover and Davenport (2001), most knowledge management
projectsin organizationsinvolvetheuse of informationtechnol ogy. Such projects
fall into relatively few categories and types, each of which has akey objective.
Althoughiit is possible, and even desirable, to combine multiple objectivesin a
single project, this was not normally observed in a study of 31 knowledge
management projectsin 1997 (Davenport & Prusak, 1998). Sincethat time, itis
possiblethat projectshave matured and havetaken on moreambitiouscollections
of objectives.

Regardless of definition of knowledge as the highest value of content in a
continuum starting at data, encompassi nginformation, and ending at knowledge,
knowledge managers often take a highly inclusive approach to the content with
which they deal. In practice, what companies actually manage under the banner
of knowledge management is a mix of knowledge, information, and unrefined
data — in short, whatever anyone finds that is useful and easy to store in an
electronic repository. In the case of data and information, however, there are
often attempts to add more value and create knowledge. This transformation
might involve the addition of insight, experience, context, interpretation, or the
myriad of other activitiesinwhich human brainsspecialize (Grover & Davenport,
2001).

I dentifying, nurturing and harvesting knowledgeisaprincipal concerninthe
information society and the knowledge age. Effective use of knowledge-
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facilitating tool s and techniquesiscritical, and anumber of computational tools
have been developed. While numerous techniques are available, it remains
difficult to analyze or compare the specific tools. In part, this is because
knowledge management isayoung discipline. The arenaisevolving rapidly as
more peopl e enter the fray and encounter new problems (Housel & Bell, 2001).

In addition, new technologies support applications that were impossible
before. Moreover, the multidisciplinary character of knowledge management
combines several disciplines, including business and management, computer
science, cybernetics, and philosophy. Each of these fields may lay claim to the
study of knowledge management, and thefield isfrequently defined so broadly
that anything can beincorporated. Finally, itisdifficult to make senseof themany
toolsavailable. Itisnot difficultto performasearchto producealist of morethan
one hundred software providers. Each of the software packages employs unique
visions and aims to capture its share of the market (Housel & Bell, 2001).

Ward and Peppard (2002) find that there are two dominant and contrasting
views of IS/IT in knowledge management: the engineering perspective and the
social process perspective. The engineering perspective views knowledge
management as a technology process. Many organizations have taken this
approach in managing knowledge, believing that it is concerned with managing
piecesof intellectual capital. Driving thisview istheview that knowledge can be
codified and stored; in essence, that knowledge is explicit knowledge and
thereforeislittle more than information.

The alternative view is that knowledge is a social process. As such, it
asserts that knowledge resides in people’ s heads and that it is tacit. Assuch, it
cannot be easily codified and is only revealed through its application. As tacit
knowledge cannot be directly transferred from person to person, its acquisition
occursonly through practice. Consequently, itstransfer between peopleisslow,
costly and uncertain. Technology, within this perspective, can only support the
context of knowledge work. It has been argued that | T-based systems used to
support knowledge management can only be of benefit if used to support the
development and communication of human meaning. Onereason for thefailure
of IT in some knowledge management initiatives is that the designers of the
knowledge management systems fail to understand the situation and work
practices of the users and the complex human processes involved in work.

While technology can be used with knowledge management initiatives,
Ward and Peppard (2002) arguethat it should never bethefirst step. Knowledge
management is to them primarily a human and process issue. Once these two
aspects have been addressed, then the created processes are usually very
amenabl e to being supported and enhanced by the use of technology.

What, then, is knowledge management technology? According to Daven-
port and Prusak (1998), the concept of knowledge management technol ogy isnot
only broad but also abit slippery to define. Some infrastructure technology that
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we do not ordinarily think of in this category can be useful in facilitating
knowledge management. Examples are videoconferencing and the telephone.
Both of thesetechnol ogiesdo not captureor distribute structured knowledge, but
they are quite effective at enabling people to transfer tacit knowledge.

Our focus here, however, is on technology that captures, stores, and
distributes structured knowledge for use by people. The goal of these technolo-
gies is to take knowledge that exists in human heads and partly in paper
documents, and makeit widely availablethroughout an organization. Similarly,
Alavi and Leidner (2001) argue that information systems designed to support
knowledgein organizations may not appear radically different from other forms
of IT support, but will be geared toward enabling users to assign meaning to
information and to capture some of their knowledge in information. Therefore,
the concept of knowledge management technol ogy in thisbook islessconcerned
with any degree of technology sophistication and more concerned with the
usefulnessin performing knowledge work in organizations and between organi-
zations.

Moffett and McAdam (2003) illustrate the variety of knowledge manage-
ment technology tools by distinguishing between collaborative tools, content
management and business intelligence. Collaborative tools include groupware
technology, meeting support systems, knowledge directories, and intranets/
extranets. Content management includes the Internet, agents and filters, elec-
tronic publishing systems, document management systems, and office automa-
tion systems. Businessintelligenceincludesdatawarehousing, decision support
systems, knowledge-based systems and workflow systems.

KNOWLEDGE MANAGEMENT PROCESSES

Alavi and Leidner (2001) have devel oped a systematic framework that will
be used to analyze and discuss the potential role of information technology in
knowledge management. According to thisframework, organizations consist of
four sets of socially enacted knowledge processes: (1) creation (also referred to
as construction), (2) storage and retrieval, (3) transfer, and (4) application. The
knowledge-based view of the firm represents here both the cognitive and social
nature of organizational knowledge and its embodiment in the individual's
cognition and practices as well asthe collective (i.e., organizational) practices
and culture. These processes do not represent amonolithic set of activities, but
an interconnected and intertwined set of activities.

Knowledge Creation

Organizational knowledge creation involves developing new content or
replacing existing content within the organization’ stacit and explicit knowledge.
Through social and collaborative processes as well as individuals’ cognitive
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processes (e.g., reflection), knowledge is created. The model developed by
Nonakaet al. (2001) involving SECI, ba and knowledge assets, views organiza-
tional knowledgecreation asinvolving acontinual interplay betweenthetacit and
explicit dimensionsof knowledgeand agrowing spiral flow asknowledge moves
through individual, group, and organizational levels. Four modes of knowledge
creation have been identified: socialization, externalization, internalization and
combination.

Nonaka et al. (2001) suggest that the essential question of knowledge
creationisestablishing an organization’ sha, defined asacommon place or space
for creating knowledge. Four types of ba corresponding to the four modes of
knowledgecreationareidentified: (1) originating ba, (2) interacting ba, (3) cyber
ba, and (4) exercising ba. Originating ba entails the socialization mode of
knowledge creation and is the ba from which the organizational knowledge
creation process begins. Originating baisacommon placeinwhichindividuals
shareexperiencesprimarily through face-to-faceinteractionsand by being at the
same placeat the sametime. Interacting baisassociated with the externalization
mode of knowledge creation and refers to a space where tacit knowledge is
converted to explicit knowledge and shared among individuals through the
process of dialogue and collaboration. Cyber ba refers to a virtual space of
interaction and corresponds to the combination mode of knowledge creation.
Finally, exercising ba involves the conversion of explicit to tacit knowledge
through theinternalization process. Understanding the characteristicsof various
ba and the relationship with the modes of knowledge creation is important to
enhancing organizational knowledge creation. For example, the use of IT
capabilitiesin cyber baisadvocated to enhancetheefficiency of thecombination
mode of knowledge creation. Data warehousing and data mining, document
management systems, software agents and intranets may be of great value in
cyber ba. Consideringtheflexibility of modern|T, other formsof organi zational
ba and the corresponding modes of knowledge creation can be enhanced through
the use of various forms of information systems. For example, information
systemsdesigned for support or collaboration, coordination, and communication
processes, as a component of the interacting ba, can facilitate teamwork and
thereby increase an individual’ s contact with other individuals.

Electronic mail and group support systems have the potential of increasing
the number of weak tiesin organizations. Thisinturn can accelerate the growth
of knowledge creation. Intranets enable exposure to greater amounts of online
organizational information, both horizontally and vertically, than may previously
have been the case. As the level of information exposure increases, the
internalization mode of knowledge creation, whereinindividual smakeobserva-
tions and interpretations of information that result in new individual tacit
knowledge, may increase. Inthisrole, anintranet can support individual learning
(conversion of explicit knowledgeto personal tacit knowledge) through provision
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of capabilities such as computer simulation (to support learning-by-doing) and
smart software tutors.

Computer-mediated communi cation may increasethe quality of knowledge
creation by enabling aforumfor constructing and sharing beliefs, for confirming
consensual interpretation, and for allowing expression of new ideas. By provid-
ing an extended field of interaction among organizational members for sharing
ideas and perspectives, and for establishing dialog, information systems may
enableindividualsto arrive at new insights and/or more accurateinterpretations
than if left to decipher information on their own.

Although most informationrepositoriesserveasinglefunction, itisincreas-
ingly common for companiesto construct aninternal “portal” so that employees
can access multiple different repositoriesand sourcesfrom one screen. Itisalso
possibleandincreasingly popular for repositoriesto contain not only information,
but al so pointersto expertswithin the organization on key knowledge topics. It
isalso feasible to combine stored information with lists of the individuals who
contributed the knowledge and who could provide more detail or background on
it (Grover & Davenport, 2001).

According to Grover and Davenport (2001), firms increasingly view at-
tempts to transform raw datainto usable knowledge as part of their knowledge
management initiatives. These approachestypically involveisolating datain a
separate “ warehouse” for easier access and the use of statistical analysisor data
mining and visualization tools. Sincetheir goal isto create data-derived knowl-
edge, they are increasingly addressed as a part of knowledge management.
Some vendors have already begun to introduce e-commerce tools. They serve
to customizethemenu of availableknowledgetoindividual customers, allowing
sampling of information before buying and carrying out sales transactions for
knowledge purchases. Onlinelegal servicesaretypical examplesinwhich clients
can sample legal information before buying alawyer’stime.

For knowledge creation, there is currently idea-generation software
emerging. |dea-generation software is designed to help stimulate a single user
or agroupto produce new ideas, options, and choices. Theuser doesall thework,
but the software encourages and pushes, something like a personal trainer.
Althoughidea-generation softwareisrelatively new, there are several packages
onthemarket. |deaFisher, for example, hasan associativelexicon of the English
language that cross-references words and phrases. These associative links,
based on analogies and metaphors, make it easy for the user to be fed words
related to a given theme. Some software packages use questions to prompt the
user toward new, unexplored patterns of thought. This helps users to break out
of cyclical thinking patterns and conquer mental blocks (Turban et al., 2003).

Knowledge Storage and Retrieval
According to Alavi and Leidner (2001), empirical studies have shown that
while organizations create knowledge and learn, they also forget (i.e., do not
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remember or lose track of the acquired knowledge). Thus, the storage, organi-
zation, and retrieval of organizational knowledge, also referred to as organiza-
tional memory, constitute animportant aspect of effective organizational knowl-
edge management. Organizational memory includes knowledge residing in
variouscomponent forms, including written documentation, structured informa-
tion stored in electronic databases, codified human knowledge stored in expert
systems, documented organizational procedures and processes and tacit knowl-
edge acquired by individualsand networks of individuals.

Advanced computer storage technology and sophisticated retrieval tech-
niques, such as query languages, multimedia databases, and database manage-
ment systems, can beeffectivetool sin enhancing organizational memory. These
tools increase the speed at which organizational memory can be accessed.

Groupware enables organizations to create intraorganizational memory in
the form of both structured and unstructured information and to share this
memory acrosstimeand space. | T can play animportant rolein the enhancement
and expansion of both semantic and episodic organizational memory. Semantic
memory refersto general, explicit and articulated knowledge, whereas episodic
memory refersto context-specific and situated knowledge. Document manage-
ment technology allows knowledge of an organization’s past, often dispersed
among a variety of retention facilities, to be effectively stored and made
accessible. Drawing on these technol ogies, most consulting firms have created
semantic memoriesby devel oping vast repositoriesof knowledge about custom-
ers, projects, competition, and the industries they serve.

Grover and Davenport (2001) found that in Western organizations, by far
the most common objective of knowledge management projectsinvolves some
sort of knowledge repository. The objective of thistype of project isto capture
knowledge for later and broader access by others within the same organization.
Common repository technol ogiesinclude L otusNotes, Web-based intranets, and
Microsoft’ sExchange, supplemented by search engines, document management
tools, and other tools that allow editing and access. The repositories typically
contain a specific type of information to represent knowledge for a particular
business function or process, such as:

e “Best practices’ information within aquality or business process manage-
ment function;

. Informationfor sal es purposesinvolving products, markets, and customers,

. Lessons learned in projects or product development efforts;

. Information around i mplementation of information systems;

e Competitiveintelligencefor strategy and planning functions;

e “Learning histories” or records of experience with a new corporate
direction or approach.
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The mechanical generation of databases, Websites, and systems that
process data are good and have the potential to take usto a higher planein the
organization, help us understand work flows better, and help us deal with
organizational pathologies and problems. The data-to-information transition
often involves alow-level mechanical processthat iswell within the domain of
contemporary information technologies, though humans are helpful in this
transition aswell. Thisinformation could exist indifferent formsthroughout the
organization and could even form the basis of competitive advantage or
information products. For example, provision of information to customersabout
their order or shipment statusissomething that companieslike Baxter and FedEx
have been doing for years. But unlike knowledge, mechanically supplied
information cannot be the source of sustained competitive advantage, particu-
larly when the architectures on which it is based are becoming more open and
omnipresent (Grover & Davenport, 2001).

IT in knowledge management can be used to store various kinds of
information. For example, information about processes, procedures, forecasts,
cases, and patents in the form of working documents, descriptions and reports
can be stored in knowledge management systems. TietoEnator, a Scandinavian
consulting firm, has aknowledge base in which they store methods, techniques,
notes, concepts, best practices, presentations, components, references, guide-
lines, quality instructions, processdescriptions, routines, strategiesand CVsfor
all consultantsin the firm (Halvorsen & Nguyen, 1999).

Knowledgeretrieval can find support in content management and informa-
tion extraction technology, which represent agroup of techniquesfor managing
and extracting information from documents, ultimately delivering a semantic
meaning for decision makers or learners alike. This type of computer applica-
tionsistargeted at capturing and extracting the content of free-text documents.
There are several tasks that fall within the scope of content management and
information extraction (Wang et al ., 2001):

e Abstracting and summarizing. This task aims at delivering shorter,
informative representations of larger (sets of) documents.

*  Visualization. Documents can often be visualized according to the con-
cepts and relationships that play arole. Visualization can be either in an
introspective manner, or using some reference model/view of a specific
topic.

e Comparison and search. This task finds semantically similar pieces of
information.

. Indexing and classification. This considers (partial) texts, usually ac-
cording to certain categories.

e Translation. Context-driven translation of texts from one language into
another. Language translation has proven to be highly context specific,
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even among closely related languages. Some kind of semantic representa-
tion of meaning is needed in order to be able to make good translations.

*  Question formulation and query answering. This is a task in human-
computer interaction systems.

. Extraction of information. This refers to the generation of additional
information that isnot explicitinthe original text. Thisinformation can be
more or less elaborate.

A group of computational techniquesareavailabletoalleviatethe burden of
thesetasks. They includefuzzy technology, neural networksand expert systems.
Onamoreapplication-oriented level thereare several approachesthat apply one
or more of the general techniques. Thefield iscurrently very dynamic, and new
advances are made continuously. One novel approach is the CORPORUM
system to be presented in the section on expert systems.

Knowledge Transfer

Knowledgetransfer occurs at variouslevelsin an organization: transfer of
knowledge between individuals, from individuals to explicit sources, from
individualsto groups, between groups, across groups, and from the group to the
organi zation. Considering the distributed nature of organizational cognition, an
important process of knowledge management in organizational settingsis the
transfer of knowledgeto locationswhereit isneeded and can be used. However,
thisis not a simple process in that organizations often do not know what they
know and haveweak systemsfor locating and retrieving knowledgethat resides
in them. Communication processes and information flows drive knowledge
transfer in organizations.

Knowledge transfer channels can be informal or formal, personal or
impersonal. | T can support all four forms of knowledgetransfer, but has mostly
been applied to informal, impersonal means (such as discussi on databases) and
formal, impersonal means (such as corporate directories). Aninnovative use of
technology for transfer is use of intelligent agent software to develop interest
profilesof organizational membersin order to determine which members might
beinterested recipientsof point-to-point el ectronic messages exchanged among
other members. Employing video technologies can also enhance transfer.

IT can increase knowledge transfer by extending the individual’s reach
beyond the formal communication lines. The search for knowledge sourcesis
usually limited to immediate coworkersin regular and routine contact with the
individual. However, individuals are unlikely to encounter new knowledge
through their close-knit work networks because individuals in the same clique
tend to possess similar information. Moreover, individual sare often unaware of
what their cohortsare doing. Thus, expanding theindividual’ s network to more
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extended, although perhaps weaker, connections is central to the knowledge
diffusion process because such networks expose individual sto more new ideas.

Computer networks and electronic bulletin boards and discussion groups
create a forum that facilitates contact between the person seeking knowledge
and those who may have access to the knowledge. Corporate directories may
enable individuals to rapidly locate the individual who has the knowledge that
might help them solve a current problem. For example, the primary content of
such a system can be a set of expert profiles containing information about the
backgrounds, skills and expertise of individuals who are knowledgeable on
various topics. Often such metadata (knowledge about where knowledge
resides) prove to be as important as the original knowledge itself. Providing
taxonomies or organizational knowledge maps enables individuals to rapidly
locate either the knowledge or the individual who has the needed knowledge,
more rapidly than would be possible without such I T-based support.

Theterm IT for information technology is used in thisbook. Some use ICT
for information and communication technology to stress the importance of
communication in knowledge management. Communication is important in
knowledge management because technology provides support for both
intraorganizational aswell asinterorganizational knowledge networks. Knowl-
edge networks need technology in the form of technical infrastructure, commu-
nication networksand aset of information services. Knowledge networksenable
knowledge workers to share information from various sources.

Traditional information systemshavebeen of importancetovertical integra-
tion for a long time. Both customers and suppliers have been linked to the
company through information systems. Only recently hashorizontal integration
occurred. Knowledge workers in similar businesses cooperate to find optimal
solutions for customers. IT has become an important vertical and horizontal
interorganizational coordination mechanism. This is not only because of the
availability of broadband and standardized protocols. It isalso caused by falling
pricesfor communication services and by software programs’ ability to coordi-
nate functions between firms.

One way to reduce problems stemming from paperwork flow isto employ
document imaging systems. Document imaging systems are systems that
convert paper documents and imagesinto digital form so they can be stored and
accessed by a computer. Once the document has been stored electronically, it
can be immediately retrieved and shared with others. An imaging system
requires indexes that allow users to identify and retrieve a document when
needed (Laudon & Laudon, 2004).

Knowledge Application
An important aspect of the knowledge-based view of the firm is that the
source of competitive advantage resides in the application of the knowledge
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rather than in the knowledgeitself. | nformation technol ogy can support knowl-
edge application by embedding knowledge into organizational routines. Proce-
dures that are culture-bound can be embedded into IT so that the systems
themsel vesbecome exampl esof organizational norms. An exampleaccordingto
Alavi and Leidner (2001) is Mrs. Field's use of systems designed to assist in
every decision from hiring personnel to when to put free samples of cookies out
on thetable. The system transmits the norms and beliefs held by the head of the
company to organizational members.

Technology-enforced knowledge application raises a concern that knowl-
edgewill continueto be applied after itsreal usefulness has declined. Whilethe
institutionalization of best practices by embedding theminto I T might facilitate
efficient handling of routine, linear, and predictable situations during stable or
incremental ly changing environments, when changeisradical and discontinuous,
thereisapersistent need for continual renewal of the basic premises underlying
the practices archived in the knowledge repositories. Thisunderscoresthe need
for organizational membersto remain attuned to contextual factorsand explicitly
consider the specific circumstances of the current environment.

Although there are challenges with applying existing knowledge, IT can
have apositiveinfluence on knowledge application. I T can enhance knowledge
integration and application by facilitating the capture, updating, and accessibility
of organizational directives. For example, many organizationsare enhancing the
ease of accessand maintenance of their directives (repair manuals, policies, and
standards) by making them available on corporate intranets. Thisincreasesthe
speed at which changes can be applied. Also, organizational units can follow a
faster learning curve by accessing the knowledge of other units having gone
through similar experiences. Moreover, by increasing the size of individual s’
internal social networksand by increasing the amount of organizational memory
available, information technologies allow for organizational knowledge to be
applied across time and space.

IT can also enhance the speed of knowledge integration and application by
codifying and automating organizational routines. Workflow automation systems
are examples of IT applications that reduce the need for communication and
coordination and enable more efficient use of organizational routines through
timely and automati c routing of work-related documents, information, rules, and
activities. Rule-based expert systems are another means of capturing and
enforcing well-specified organizational procedures.

To summarize, Alavi and Leidner (2001) have developed a framework to
understand 1 S/1T in knowledge management processes through the knowledge-
based view of thefirm. Oneimportant implication of thisframework isthat each
of the four knowledge processes of creation, storage and retrieval, transfer, and
application can befacilitated by IT:

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



98 Gottschalk

. Knowledge creation: Examples of supporting information technologies
aredatamining and learningtools, which enable combining new sources of
knowledge and just intimelearning.

. Knowledge storage and retrieval: Examples of supporting information
technologies are electronic bulletin boards, knowledge repositories, and
databases, which provide support of individual and organizational memory
as well as inter-group knowledge access.

. Knowledge transfer: Examples of supporting information technologies
are electronic bulletin boards, discussion forums, and knowledge directo-
ries, which enable more extensive internal networks, more available
communication channels, and faster access to knowledge sources.

. Knowledge application: Examples of supporting information technolo-
gies are expert systems and workflow systems, which enable knowledge
applicationin many locationsand morerapid application of new knowledge
through workflow automation.

KNOWLEDGE MANAGEMENT SYSTEMS

There is no single information system that is able to cover all knowledge
management needsin afirm. Thisisevident from the widespread potential of IT
in knowledge management processes. Rather, knowledge management systems
(KM S) refer toaclassof information systemsapplied to managing organi zational
knowledge. These systems are |IT applications to support and enhance the
organi zational processes of knowledge creation, storage and retrieval, transfer,
and application (Alavi & Leidner, 2001).

Requirements from Knowledge M anagement

Thecritical role of information technology and information systemsliesin
the ability to support communication, collaboration, and those searching for
knowledge, and the ability to enable collaborative learning. We have already
touched onimportant implicationsfor information systemsin previous chapters
of thisbook:

1. Interaction between information and knowledge. Information becomes
knowledgewhen it iscombined with experience, interpretation and reflec-
tion. Knowl edge becomesinformation when assigned an explicit represen-
tation. Sometimesinformation exists before knowl edge; sometimesknowl -
edge existsbeforeinformation. Oneimportant implication of thistwo-way
direction between knowledge and information isthat information systems
designed to support knowledge in organizations may not appear to be
radically different from other formsof I T support, but will begeared toward
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enabling usersto assign meaning toinformation and to capture someof their
knowledgeininformation (Alavi & Leidner, 2001).

2. Interaction between tacit and explicit knowledge. Tacit and explicit
knowledge depend on each other, and they influence each other. The
linkage of tacit and explicit knowledge suggeststhat only individualswith
arequisite level of shared knowledge are able to exchange knowledge.
They suggest the existence of a shared knowledge space that is required
in order for individual A to understand individual B’s knowledge. The
knowledge spaceisthe underlying overlap in the knowledge base of A and
B. This overlap is typically tacit knowledge. It may be argued that the
greater the shared knowledge space, the less the context needed for
individual sto share knowledge within the group and, hence, the higher the
valueof explicit knowledge. I T isboth dependent on the shared knowledge
space and an important part of the shared knowledge space. IT is
dependent on the shared knowledge space because knowledge workers
need to have acommon understanding of availableinformationininforma-
tion systemsinthe organization. If common understanding ismissing, then
knowledge workers are unable to make use of information. IT is an
important part of the shared knowledge space becauseinformation systems
make common information available to all knowledge workers in the
organization. One important implication of this two-way relationship be-
tween knowledge space and information systems is that a minimum
knowledge space has to be present so that I T can contribute to growth in
the knowledge space (Alavi & Leidner, 2001).

3.  Knowledge management strategy. Efficiency-driven businesses may
apply the stock strategy, in which databases and information systems are
important. Effectiveness-driven businesses may apply theflow strategy, in
which information networks are important. Expert-driven businesses may
apply the growth strategy, in which networks of experts, work processes
and learning environments are important (Hansen et al., 1999).

4. Combination in SECI process. The SECI process consists of four
knowledge conversion modes. These modes are not equally suited for IT
support. Socialization isthe process of converting new tacit knowledge to
tacit knowledge. Thistakesplaceinthehuman brain. Externalizationisthe
processof converting tacit knowledgeto explicit knowledge. The success-
ful conversion of tacit knowledge into explicit knowledge depends on the
sequential use of metaphors, analogy and model. Combination is the
processof converting explicit knowledgeinto morecomplex and systematic
setsof explicit knowledge. Explicit knowledgeiscollected frominsideand
outside the organization and then combined, edited and processed to form
new knowledge. The new explicit knowledge isthen disseminated among
the members of the organization. According to Nonaka et al. (2000),
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creative use of computerized communication networks and large-scale
databases can facilitate this mode of knowledge conversion. When the
financial controller collectsinformation from all parts of the organization
and puts it together to show the financial health of the organization, that
report isnew knowledgeinthe sensethat it synthesizesexplicit knowledge
from many different sourcesin one context. Finally, internalization in the
SECI process converts explicit knowledge into tacit knowledge. Through
internalization, explicit knowledge created i s shared throughout an organi-
zation and converted into tacit knowledge by individuals.

5. Explicit transfer of common knowledge. If management decides to focus
on common knowledge as defined by Dixon (2000), knowledge manage-
ment should focus on the sharing of common knowledge. Common know!-
edge is shared in the organization using five mechanisms: serial transfer,
explicit transfer, tacit transfer, strategic transfer and expert transfer.
Management has to emphasize all five mechanismsfor successful sharing
and creation of common knowledge. For serial transfer, management has
to stimulate meetings and contacts between group members. For explicit
transfer, management has to stimulate documentation of work by the
previous group. For tacit transfer, management has to stimulate contacts
between thetwo groups. For strategic transfer, management hasto identify
strategic knowledge and knowledge gaps. For expert transfer, manage-
ment hasto create networksin which experts can transfer their knowledge.
These five mechanisms are not equally suited for IT support. Explicit
transfer seems very well suited for I T support, as the knowledge from the
other group is transferred explicitly as explicit knowledge in words and
numbersand shared intheform of data, scientific formulae, specifications,
manualsand thelike. Expert transfer al so seemssuited for I T support when
generic knowledgeistransferred from oneindividual to another person to
enable the person to solve new problems with new methods.

6. Link knowledge to its uses. One of the mistakes in knowledge manage-
ment presented by Fahey and Prusak (1998) was disentangling knowledge
from its uses. A major manifestation of this error is that knowledge
management initiatives become ends in themselves. For example, data
warehousing can easily degenerate into technological challenges. The
relevance of a data warehouse for decisions and actions gets lost in the
turmoil spawned by debates about appropriate data structures.

7. Treat knowledge as an intellectual asset in the economic school. If
management decidesto follow the economic school of knowledge manage-
ment, then intellectual capital accounting should be part of the knowledge
management system. The knowledge management system should support
knowledge markets in which knowledge buyers, knowledge sellers and
knowledge brokers can use the system.
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Treat knowledge as a mutual resource in the organizational school.
Thepotential contribution of T islinked to thecombination of intranetsand
groupwareto connect membersand pool their knowledge, both explicit and
tacit.

Treat knowledge as a strategy in the strategy school. The potential
contributions of IT are manifold once knowledge as a strategy is the
impetusbehind knowledge management initiatives. Onecan expect quitean
eclectic mix of networks, systems, tools, and knowledge repositories.
Value configuration determines knowledge needs in primary activi-
ties. Knowledge needs can be structured according to primary and
secondary activitiesinthevalueconfiguration. Depending onthefirmbeing
avaluechain, avalue shop or aval ue network, the knowledge management
system must support more efficient production in the value chain, adding
value to the knowledge work in the value shop, and more value by use of
IT infrastructure in the value network.

Incentive Alignment. Thefirst dimension of information systemsdesignis
concerned with software engineering (error-free software, documentation,
portability, modularity & architecture, devel opment cost, maintenance cost,
speed, and robustness). The second dimension is concerned with technol-
ogy acceptance (user friendliness, user acceptance, perceived ease-of-
use, perceived usefulness, cognitivefit, and task-technology fit). Thethird
dimensionthat isparticularly important to knowledge management systems
isconcerned withincentivealignment. Incentivealignment includesincen-
tivesinfluencing user behavior and the users’ interaction with the system,
deterrence of use for personal gain, use consistent with organizational
goals, and robustness against information misrepresentation (Ba et al.,
2001).

Benefits from Knowledge Management Systems

IT isapplied in knowledge management for several important reasons:

IT is an enabler of improved individual performance among knowledge
workers.

IT isan enabler of improved organizational performance by new business
processes.

IT isan enabler of improved interorganizational performance by effective
knowledge networks.

K nowledge management initiativesapplying information technol ogy occur

for many different reasons. A survey inthe U.S. produced thefollowing ranking
of reasons for IT in knowledge management (CIO, 2001):
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Improve profitability and income (67%);

Secure talent and expertise (54%);

Improve customer service and customer satisfaction (52%);
Secure company market share against new competitors (44%);
Shorten time to market of new products (39%);

Enter new market segments (39%);

Reduce costs (38%);

Develop new goods and services (35%).

N~ WDNE

The survey research did also include questions concerning knowledge
management systems. Responding companies ranked software based on dollar
amount to be spent (CIO, 2001):

1. Infrastructure for knowledge management (61%);
2. Intelligent systems for knowledge search (39%);
3. Data warehouse (21%);

4.  Document handling (17%);

5. Company portals (16%);

6. Groupware (13%);

7. Mail delivery (11%);

8. Intelligent agents for knowledge search (9%);

9.  Workflow systems (8%);

10. E-learning (7%).

The first ranked and most expensive software relates to infrastructure for
knowledge management. According to Duffy (2001, p. 64):

Infrastructure provides the base or platform upon which KM solutions are
built. It consists of repositories for unstructured data (i.e., document and
content management) and structured data (i.e., data warehousing,
generation, and management). Groupware is also part of the infrastructure,
as it supports the collaboration needed for knowledge sharing, as well as
email and other forms of interpersonal communication required for the
efficient, time- and location-independent exchange of information.

Contingent Approach to Knowledge M anagement

Systems

Theroleof I'T in knowledge management will in some cases be minor. One
reason is that technology can only take care of information, not knowledge.
Another reason is that use of technology not only depends on technological
capabilities, but also on other factors such as corporate culture and incentive
structures. If there is no culture for knowledge sharing, and if knowledge
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workers get no rewards for knowledge distribution, then there is little help in
applyingIT.

McDermott (1999) is one of the skeptics of IT in knowledge management.
He claimsthat modern I T inspired new approaches to knowledge management,
but that IT is unable to make knowledge management more effective. He
believes that only large garbage cans of information will be the result. He
believesthat knowledge, thinking and community belong together. Accordingto
McDermott (1999, p. 114):

When IBM introduced its web-based Intellectual Competencies system,
anyone could contribute to the knowledge base. However, like many other
companies, IBM soon discovered that their staff did not want to hunt
through redundant entries. Now a core group from each community
organizes and evaluates entries, weeding out redundancies and highlighting
particularly useful or ground-breaking work. Frequently, technical
professionals see this as a ‘glorified librarian’ role and many communities
also have librarians or junior technical staff to do the more routine parts
of organizing and distributing information.

Although other factorsthan IT capabilities may be critical success factors
for knowledge management, it is important to have criteria for important 1T
capabilities. When considering the technological components of a KMS, they
differ from traditional 1T in several aspects. These differences constitute a
knowledge management checklist that can be used to distinguish knowledge
management sol utionsfrom other moretraditional workflow, document manage-
ment, intranet, and groupware solutions. According to Frappaol o and Capshaw
(1999), true knowledge management solutions are characterized by being:

. Context sensitive. The solution should be able to understand the context of
the knowledge requirements and tailor the knowledge accordingly. For
example, it should be able to understand the difference between “animal
reproduction” and “document reproduction” and to respond differently in
each case.

. User sensitive. The solution should be able to organize the knowledge in
the way most useful to the specific knowledge worker. For example, it
should give knowledge relevant to the user’s current knowledge level,
making understanding easier. If the knowledge worker does not share the
complete knowledge space of other knowledge workers, then the system
should provide moreinformation.

. Flexible. The solution should be able to handle knowledge of any form as
well as different subjects, structures, and media. If the knowledge work
only depends on text, then the system should be limited to text. If the
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knowledge work also depends on sound, pictures and video, the system
should handle these information sources as well. In the case of video,
network capacity requirements are much higher than in the case of text.

. Heuristic. The solution should constantly learn about its users and the
knowledgeit possesses asit isused. A heuristic-based solution isone that
continually refinesitself asauser’s pattern of knowledge work istracked
by the system. Itsability to provide auser with relevant knowledge should
thus improve over time. For example, if the system responds to many
requests on a particular subject, it should learn how to assist multiple
knowledge workers in more depth on that subject.

*  Suggestive. The solution should be able to deduce what the user’'s
knowledge needs are and suggest knowledge associations the knowledge
worker is not able to come up with.

Theroleof IT in knowledge management will in many cases be minor. For
example, Nonakaet al. (2000) suggest that inthe SECI process, only combination
will benefit from use of IT. Another exampleisDixon (2000), who suggeststhat
common knowledge can only be supported by I T for explicit transfer and expert
transfer. Alavi and Leidner (2001) imagine a more important role of IT in
knowledge management, as was illustrated in the knowledge management
processes.

The popularity of the World Wide Web has provided tremendous opportu-
nitiesfor applicationsof intelligent agents. Anintelligent agent canbedefined as
anything that can be viewed as perceiving its environment through sensors and
effects, typically a computer program that simulates a human relationship by
doing something that another person could otherwise do for you. Agents assist
usersin arange of different ways: they hide the complexity of different tasks,
they performtasksontheuser’ sbehalf, they cantrain or teach the user, they help
different userscollaborate, and they monitor events and procedures. Two major
applicationsof anintelligent agent technol ogy can befound: personal assistants
and communicating agents (Baek et al., 1999).

Examples of Software Vendors

Many software vendors have entered the market of KMS. IBM’s Lotus,
building on Notes, offersthe Domino platformfor Web publishing and Ravenfor
knowledge management. All the time, new products and new versions are
introduced. Sametime, Quickplace, K-station, and Discovery Server were some
examples in 2001. Microsoft introduced their SharePoint, a portal server that
allows companies to find, share and publish information, with the following
announcement in 2001 (www.microsoft.com):
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Microsoft is launching SharePoint, a Portal Server that allows companies
to find, share and publish information. The new server provides seamless
knowledge portal integration with the Microsoft Office and Windows
operating system productivity desktop environment, allowing enterprise
customers to integrate robust document management, search subscriptions
and inline discussions into their document collaboration process. SharePoint
Portal Server has broad support for enterprise content sources and data
types, so users can find pertinent information quickly and easily.

Autonomy introduced ActiveKnowledge, which is based on a statistical
approach to finding relevant documents for users, according to the following
announcement in 2001 (www.autonomy.com):

The theoretical underpinnings for Autonomy’s approach can be traced
back to Thomas Bayes, an 18" century English clerical whose works on
mathematical probability were not published until after his death
(‘Philosophical Transactions of the Royal Society of London’, 1763).
Bayes' work centered on calculating the probabilistic relationship between
multiple variables and determining the extent to which one variable impacts
on another. A typical problem is to judge how relevant a document is to a
given query or agent profile. Bayesian theory aids in this calculation by
relating this judgment to details that we already know, such as the model
of an agent. Extensions of the theory go further than relevance information
for a given query against a text. Adaptive probabilistic concept modeling
(APCM) analyzes correlation between features found in documents relevant
to an agent profile, finding new concepts and documents. Concepts
important to sets of documents can be determined, allowing new documents
to be accurately classified.

Knowledge Associates introduced Knowledger, which can find relevant
information in text and pictures. Y et another softwareisfrom eWay, according
to an announcement in 2001:

eWay links together the knowledge of individuals, and the information
available in existing computer systems with a ‘best practice’ process system.
eWay is launched with four modules: portal, organization module,
information module and process module. The eWay portal is an easy to use
web based application that gives access to the applications and data
sources that are used in the corporation. The portal is controlled at all times
by the roles defined for each user.
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Soffront Software offers TRACK Knowledge Base TRACKKB, accord-
ing to an announcement in 2001:

TRACKKB is a fully Web-based self-help and knowledge management
application from Soffront Software, Inc. The product is ideally designed to
provide interactive sales assistance and technical self-help to your internal
and external customers from a link on your website. It is also designed to
assist your customer support representatives in finding solutions to technical
support problems. The interactive feature of TRACKKB engages customers
in a short question and answer session to locate a solution to their technical
problem or assist them in selecting an appropriate product or service that
meets their needs and requirements. The self-help feature allows customers
access to the knowledge base 24 hours a day, seven days a week.

At aknowledge management conference in London in 2001, atotal of 32
suppliers of KM Swere present: Active Intranet, Assistum, Autonomy, Casmir,
Computeraid, Corechange, Convera, Factiva, Hummingbird, Hyperwave, In-
sight, KMS, Knexa, Knowledge Associates, Learned Information, Lexiquest,
Lotus, March Intranet, Orbital Software, Sagemaka, Semio, SER Systems,
Servicewave, Smartlogic, Sopheon, Soutron, Springfield 2000, TFPL, Thinkmap,
Verity GB, Virtual Working Systems and Wordmap.

Knowledge management initiatives should never start with selection of
systems from software vendors. In our contingent management perspective, we
first have to know what we want. What do we want to achieve? What are our
goals? Then, we may ask: How do we achieve what we want? How do wereach
our goals? Systems from software vendors will never be the answer to what-
guestions; they will only be the answer to how-questions.

Systems Support for Emergent Knowledge Processes

Markus et al. (2002) developed a design theory for systems that support
emergent knowledge processes. Their discussion of systems support for emer-
gent knowledge processes is presented in this section.

Markus et al. (2002) define emergent knowledge processes as organiza-
tional activity patterns that exhibit three characteristics in combination: an
emergent process of deliberations with no best structure or sequence; require-
mentsfor knowledgethat are complex (both general and situational), distributed
across people, and evolving dynamically; and an actor set that is unpredictable
in terms of job roles or prior knowledge. Examples of emergent knowledge
processes include basic research, new product development, strategic business
planning, and organization design.

Work that is to be supported by information technology is generally
described in terms of the characteristics of the process by which work is
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performed, the characteristics of users and their work context, and users
information requirements. The first characteristic, process, has traditionally
been describedintermsof the concept of structure. For exampl e, distinctionscan
be made between highly structured, semi-structured, and unstructured. Ex-
ampl es of semi-structured processes are brand management, cash management,
and management exception monitoring. Examplesof unstructured processesare
knowledge tasks such as basi ¢ research and the concept definition phase of new
product development.

The second characteristicisthe user. Most traditional information systems
assume that the user type is known in advance, permitting systematic require-
ments analysis. The unpredictability of emergent processes means that it is
nearly impossiblefor asystem devel oper to know in advance thekinds of people
who will be called into a deliberation, when they will be called in, or why. In
addition, because emergent processes often involve high-level professional and
technical personnel, the actors have a high degree of autonomy in how they do
their work. They can resist the imposition of standard routines and new
technologies. Therefore, designersof systemsto support emergent processesdo
not havetheluxury of systematic requirementsanalysis; they must planfor very
infrequent use of support tools, and they cannot even assume that the intended
userswill want, or can berequired, to usetheir knowledge management system.

Thethird characteristicisusers’ informationrequirements. Theinformation
requirements of knowledge-intensive emergent processes are quite different
from those of semi-structured business processes. |n emergent processes, users
must often search for the information they need from documentsthat are poorly
indexed and stored. Furthermore, much of the knowledge involved in sense-
making is tacit, not explicit. Third, knowledge-intensive emergent processes
have a high level of expert knowledge content. This means that, when tacit
knowledge can be made explicit, it cannot easily berepresented numerically, but
must instead be represented as if-when rules, or as text. Finally, in most
knowledge-intensiveemergent processes, knowledgeisdistributed across many
different people.

Markus et al. (2002) describe their design theory for systems that support
emergent knowledge processes as a set of six combined design principles.

Principle #1: Design for Customer Engagement by Seeking out Naive
Users. Whichoccupational groupswill usethe system?What do they know,
need to know, and not know? How are they likely to use the system? What
are the implications for the system’ s functionality, interface, and support
requirements?

Specifictypesof userscannot beidentified; it cannot be assumed that users
will beknowledgeable, trained, or motivated, nor canit be assumed that training
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and use will be mandated. Therefore, the system must be self-deploying;
developers should conceptualize each user-system interaction as a customer
engagement process and repeatedly seek out naive users through a process of
onion-layering the design team.

Lay organization designers need expert knowledge translated into aform
they can use, involving multipletypesof tradeoff analysiswith clear implications
for action. Therefore, the system must translate expert knowledge into action-
able knowledge for non-experts; developers should expect to need many
functional prototypes, instead of afew nonfunctional prototypes.

Lay organization designers cannot implement system-recommended ac-
tionsonline; they must convinceotherstoimplement organi zation design changes
offline. Therefore, the system must induce usersto take offline action; devel op-
ers must observe and strive to change users' offline, as well as online, action.

Lay organization designers must be induced to consider knowledge about
other functional areas and to develop a holistic conception of the organization
design process. Therefore, the system must integrate expert knowledge with
local knowledge sharing; multiple needed functionalities must be integrated
rather than added.

The organization design process is emergent, with many process triggers,
many process flows and tradeoff analyses, and many motivations among
organization designers. Therefore, the system must implicitly, not explicitly,
guide users' deliberationsin desirable directions, without restricting themto a
prescribed process; developers should use a dialectical development process
instead of a consensus-seeking approach.

Many changes in the process, expert and specific knowledge, and user-
system interaction must be expected. Therefore, the system must be extremely
flexible; devel opers should componentize everything, including the knowledge
base.

Thisfirst principle of self-deployment and customer engagement goes far
beyond mere user-friendliness — a pervasive design guideline more than a
decade ago. User-friendliness does not address people’ slack of incentiveto use
the system. Therefore, athree-stage customer engagement process to make the
system self-deploying is necessary. First, induce naive usersto try the system,
then provide immediate benefits, and finally encourage people to stay with the
system long enough to compl ete their tasks.

Principle #2: Design for Knowledge Translation through Radical Iteration
with Functional Prototypes. The literature on expert system devel opment
recommends matching the structure of aknowledge baseto the knowledge
representation of domain experts. Much organization design knowledgeis
represented in the scientific literature as if-then heuristics for predicting
organizational success. For example, if an organization experiences high
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input uncertainty, then jobs should be designed with a high degree of
discretion to accommodate, react, and resolve this uncertainty.

The radical iteration approach differs from the traditional prototyping
approach in several ways. First, functional prototypes should be used. Each
prototype has to be fully functional and specifically designed to shed light on
some aspect of 1T support for knowledge work. Alternative interfaces can be
tested, and so can different representations of the knowledge base, multiple gap
analysisformulae, different waysof providing method guidance, and alternative
explanationstyles.

Principle #3: Design for Offline Action. Designers should stop asking users:
What did you learn when you used the system? Why did you press those
buttons?What will you dowiththat information? I nstead, designersshould
start observing what users actually do in their organization when they are
not connected to the system. By focusing on offline behavior change, the
development process can identify potential systems changes. Offline
behavior change can be observed in meetings, presentationsand knowledge
task priorities.

Principle #4: Integrate Expert Knowledge with Local Knowledge Sharing.
A knowledge management system should synthesize expert and diverse
local knowledge inputsinto a single, consensus perspective. The compo-
nents of atraditional expert support system — knowledge base, inference
engine, and interface — are not enough. The expert knowledge base has
to be integrated with system design features that promote knowledge
sharing among organizational membersin different functional areas. Suc-
cessful emergent knowledge support systems must represent a fusion of
multiple systemtypes. They arenot just decision support or expert systems
but also knowledge sharing systems.

Principle #5: Design for Implicit Guidance through a Dialectical Develop-
ment Process. The autonomy of knowledge workers makes explicit
process guidance risky and failure-prone. There is no way to ensure that
knowledgeworkerswill conduct compl ete system tasksor engagetheir co-
workers in deliberations about the meanings of terms, interpretations of
findings, and eval uationsof alternativeactions. So, instead of guiding users
explicitly, they can be guided implicitly. For example, extensive explana-
tionsin each step of system use can encourage the user to move onin the
desired direction.
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Principle #6: Componentize Everything, Including the Knowledge Base.
Thecomponenti zed architectureensuresthat, asdomain knowledgeevolves,
the system will evolve with it. As components are modified, they can be
dynamically plugged into the generic system structure to create a new,
testable systemfor user evaluations. A componentized structureallowsfor
easy post-devel opment modificationsto the system.

To recapitulate, a class of design problems can be identified in emergent
knowledge processes. This class of design problems has different process, user
and knowledge requirements from those of traditional systems. To solve such
design problems, Markuset al. (2002) proposed adesign theory of six principles
for systems that support emergent knowledge processes.

Expert Systems

Expert systems can be seen as extreme knowledge management systems
on a continuum representing the extent to which a system possesses reasoning
capabilities. Expert systems are designed to be used by decision makerswho do
not possess expertisein the problem domain. The human expert’ srepresentation
of the task domain provides the template for expert system design. The
knowledge base and heuristic rules, which are used to systematically search a
problem space, reflect the decision processes of the expert. A viable expert
system is expected to perform this search as effectively and efficiently as a
human expert. An expert system incorporates the reasoning capabilities of a
domain expert and appliesthem in arriving at adecision. The system user needs
little domain-specific knowledgein order for adecision or judgment to be made.
The user’s main decision is whether to accept the system’s result (Dillard &
Y uthas, 2001).

Decisions or judgments made by an expert system can be an intermediate
component inalarger decision context. For example, an audit expert system may
provideajudgment asto the adequacy of loanlossreservesthat an auditor would
use as input for making an audit opinion decision. The fact that the output
supportsor providesinput for another decision doesnot makethe systemany less
an expert system, according to Dillard and Y uthas (2001). The distinguishing
feature of an expert systemliesinitsability toarriveat anon-algorithmic solution
using processes consistent with those of a domain expert.

Curtis and Cobham (2002) define an expert system as a computerized
system that performs the role of an expert or carries out a task that requires
expertise. In order to understand what an expert system is, then, it is worth
paying attention to the role of an expert and the nature of expertise. It isthen
important to ascertain what types of experts and expertise there are in business
and what benefits will accrue to an organization when it develops an expert
system.
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For example, adoctor having aknowledge of diseasesarrivesat adiagnosis
of anillnessby reasoning frominformation given by the patient’ ssymptomsand
then prescribes medication on the basis of known characteristics of available
drugs together with the patient’s history. The lawyer advises the client on the
likely outcome of litigation based on the facts of the particular case, an expert
understanding of thelaw and knowledge of theway the courtswork and interpret
this law in practice. The accountant looks at various characteristics of a
company’ s performance and makes ajudgment asto thelikely state of health of
that company (Curtis & Cobham, 2002).

All of these tasks involve some of the features for which computers
traditionally have been noted — performing text and numeric processing quickly
and efficiently — but they also involve one more ability: reasoning. Reasoning
isthe movement from details of a particular case and knowledge of the general
subject area surrounding that case to the derivation of conclusions. Expert
systems incorporate this reasoning by applying general rulesin an information
base to aspects of a particular case under consideration (Curtis & Cobham,
2002).

Davenport and Glaser (2002) explore the example of a doctor having
knowledge of diseases and appropriate medication. At Partners HealthCare
Systemin Boston, doctors use a computer system to check appropriate medica-
tion. The system works like this (Davenport & Glaser, 2002, p. 109):

Let’'s say Dr. Goldszer has a patient, Mrs. Johnson, and she has a serious
infection. He decides to treat the infection with ampicillin. As he logs on to
the computer to order the drug, the system automatically checks her medical
records for allergic reactions to any medications. She’'s never taken that
particular medication, but she once had an allergic reaction to penicillin,
a drug chemically similar to ampicillin. The computer brings that reaction
to Goldszer’s attention and asks if he wants to continue with the order. He
asks the system what the allergic reaction was. It could have been something
relatively minor, like a rash, or major, like going into shock. Mrs. Johnsons
reaction was a rash. Goldszer decides to override the computer’'s
recommendation and prescribe the original medication, judging that the
positive benefit from the prescription outweighs the negative effects of a
relatively minor and treatable rash. The system lets him do that, but it
requires him to give a reason for overriding its recommendation.

Expert systems are computer systems designed to make expert level
decisions within complex domains. The business applications of this advanced
information technology has been varied and broad reaching, directed toward
making operational, management and strategic decisions.

Audit expert systems are such systems applied in the auditing environment
within the public accounting domain. Major public accounting firms have been
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quite active in developing such systems, and some argue that these tools and
technologies will be increasingly important for survival as the firms strive to
enhance their competitive position and to reduce their legal and business risk.

Dillard and Y uthas (2001) find that the implementation and use of these
powerful systems raise a variety of significant ethical questions. As public
accounting firms continue to devote substantial resourcesto the devel opment of
audit expert systems, dealing with the ethical risks and potential consequences
to stakehol derstakesonincreasing significance. For example, whenresponsible
behavior of an auditor istransferred to an audit expert system, then the system
isincapable of being held accountable for the consequences of decisions.

Expert systems can be used in all knowledge management processes
described earlier. For knowledgeretrieval, content management and information
extraction technology represent a useful group of techniques. An example of an
expert system for knowledge retrieval is the CORPORUM system. There are
three essential aspects of this system (Wang et al., 2001).

First, the system interprets text in the sense that it builds ontologies.
Ontol ogies describe concepts and rel ationshi ps between them. Ontol ogies can
be seenasthebuilding blocksof knowledge. The system capturesontol ogiesthat
reflect world concepts as the user of the system sees and expresses them. The
ontology produced constitutesamodel of aperson’ sinterest or concern. Second,
theinterest model isapplied asaknowledge basein order to determine contextual
and thematic correspondence with documents available in the system. Finally,
theinterest model and thetext interpretation processdriveaninformation search
and extraction process that characterizes hits in terms of both relevance and
content. This new information can be stored in a database for future reference.

The CORPORUM software consists of alinguistic component, taking care
of tasks such as lexical analysis and analysis at the syntactical level. At the
semantic level the software performsword sense di sambiguation by describing
the context in which a particular word is being used. Thisis naturally closely
related to knowledge representation issues. The system is able to augment
meaning structures with concepts that are invented from the text. The core of
the systemisalso ableto extract information most pertinent to aspecific text for
summary creation, extract the so-called core concept area from a text and
represent results according to ranking that is based on specified interest for a
specific contextual theme set by the user. In addition, the system generates
explanations, which will allow the user to make an informed guess about which
documentstolook at and whichto ignore. The system can point to exactly those
parts of targeted documents that are most pertinent to a specific user’s interest
(Wang et al., 2001).

Analysis and design necessary for building an expert system differ from a
traditional data processing or information system. There are three major points
of distinction that prevent expert systems development from being subsumed
under general frameworks of systems development (Curtis & Cobham, 2002):
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1. The subject matter is knowledge and reasoning as contrasted with
data and processing. Knowledge has both form and content, which need
investigation. Formisconnected with the mode of representation chosen —
for instance, rules, semantic networks or logic. Content needs careful
attention, as once the form is selected it is still adifficult task to translate
the knowledge into the chosen representation form.

2. Expert systems are expert/expertise orientated whereas information
systems are decision/function/organization directed. The expert sys-
tem encapsulates the abilities of an expert or expertise and the aim is to
provide a computerized replica of these facilities.

3. Obtaining information for expert systems design presents different
problems from those in traditional information systems design. Many
expert systems rely, partly at least, on incorporating expertise obtained
from an expert. Few rely solely on the representation of textbook or
rulebook knowledge. Itisdifficult generally toelicit thisknowledgefroman
expert. In contrast, in designing an information system the analyst relies
heavily on existing documentation as a guide to the amount, type and
content of formal information being passed around the system. In the
development of an expert system the experts are regarded as repositories
of knowledge.

Expert systems and traditional information systems have many significant
differences. While processing in a traditional information system is primarily
algorithmic, processing in an expert systemincludes symbolic conceptualizations.
Input must be completein atraditional system, whileinput can beincompletein
an expert system. Search approach in atraditional system isfrequently based on
algorithms, while search approach in an expert system is frequently based on
heuristics. Explanationsareusually not providedin atraditional system. Dataand
informationisthefocusof atraditional system, whileknowledgeisthe focus of
an expert system.

Expert systems can deliver the right information to the right person at the
right timeif it is known in advance what the right information is, who the right
person to use or apply that information would be, and, what would be the right
time when that specific information would be needed. Detection of non-routine
and unstructured change in business environment will, however, depend upon
sense-making capabilities of knowledge workers for correcting the computa-
tional logic of the business and the data it processes (Malhotra, 2002).

An Initial Project for Systems Planning

Executive management, after realizing the importance of knowledge man-
agement and the potential role of IT, may want to analyze the situation before
embarking on an expensive knowledge management investment. This analysis
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can be organized as asmall project. The project should answer three questions:
What do we want to achieve with KMS? How can we apply KMS in our
organization? Which benefits can we expect from KMS? The project may
includethefollowing steps, asillustrated in Figure 1:

1

2.

Business goals for knowledge management. Executive management
formulates business goal sfor knowledge management in the organi zation.
Ambition level for knowledge management. Based on the business goals,
executive management decides level of ambition for knowledge manage-
ment.

Knowledge management systems framework. A framework is devel oped
to illustrate how information is to be collected, stored, retrieved and
communicated intheorganization

Systems integration. The framework is used to plan integration with
existing information systemsin the organi zation.

Application software. Vendors are contacted to explore capabilities of
knowledge management systems. This stage may influence stage 3, as
unknown capabilities may expand the framework, while nonexisting capa-
bilities may limit the framework.

Knowledge management infrastructure. A list is to be produced of
hardware and basi ¢ software needed to i mplement the knowl edge manage-
ment systems framework.

Organization of work and support functions. Both future organization
of knowledge work and future organization of I T support functions should
be analyzed.

Cost-benefit analysis. The costs of IT in knowledge management are
determined by the previous steps 3 to 8. The benefits of IT in knowledge
management have to be derived from the steps 1 and 2. A positiveratio of
benefits-to-costs may cause executive management to launch the knowl-
edge management initiative. A negative ratio of benefits-to-costs may
causetheproject to return to Stage 2 to modify ambition level and/or Stage
3 to modify knowledge management systems framework.

Knowledge management contribution. An evaluation is conducted con-
cerning knowledge management contribution to achievement of business
goals, and a decision is made concerning knowledge management invest-
ments.

Davenport et al. (1998) studied successful knowledge management projects.

They found that the following factors lead to knowledge project success:

Link to economic performance or industry value. The easiest and most
impressive benefits from knowledge management projectsinvolve money
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Figure 1. Seps and Responsible Project Members to Identify Technology
Potential

1 Business goals for knowledge management Executive manager

i

2 Ambition level for knowledge management Executive manager

ey

I

3 Knowledge management systems framework Knowledge manager

i

4 Systems integration Systems manager

i

5 Application software Knowledge manager

I

6 Knowledge management infrastructure Systems manager

I

7 Organization of work and support functions Knowledge manager

I

\ 8 Cost-benefit analysis Knowledge manager

I

9 Knowledge management contribution )
Executive manager

saved or earned. Benefit calculation may also beindirect, perhaps through
improvement in measures like cycle time and customer satisfaction.
K nowledge management can be expensive, so inevitably it gets support in
a firm when it is somehow linked to economic benefit or competitive
advantage.

*  Technical and organizational infrastructure. Knowledge projects are
more likely to succeed when they use the broader infrastructure of both
technology and organization. Of the two, technological infrastructure is
more accessible. It consists partially of technologies that are knowledge
oriented (for example, LotusNotesand World Wide Web-based intranets).
If these tools and the skills to use them are already in place, a knowledge
management initiative will find it easier to get off the ground. Another
aspect of technol ogy infrastructureisacommon, pervasive set of technol o-
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giesfor desktop computing and communications. Atthesimplest level, this
means a capable, networked PC on every desk or in every briefcase, with
standardized personal productivity tools so that people can exchange
documentseasily. Building an organizational infrastructurefor knowledge
management means establishing a set of roles and organizational groups
whose members have the skills to serve as resources for individual
knowledge management projects.

*  Standard, flexible knowledge structure. Finding the right balance in the
knowledge structureis critical to many projects. Knowledge is fuzzy and
closely linkedtothe peoplewho holdit: itscategoriesand meaningschange
frequently. Consequently, knowledge often resistsengineering. Theexpert
systems movement of the 1980s confirmed this problem: it proved to be
difficult to create rulesthat covered even narrow knowledge domains and
even more difficult to update and modify the structure. If arepository has
no structure, however, it is difficult to extract knowledge from it. Firms
building aknowledge base or expert network must create some categories
and key terms. Another important issuethat arisesiswho controlsdecisions
about the knowledge structure.

. Knowledge-friendly culture. If people have a positive orientation to
knowledge, if peoplearenotinhibited in sharing knowledge, if learning on
and off thejobishighly valued, if experience, expertise, and rapidinnovation
supersede hierarchy, andif thefirm attracts and hires peoplewho reinforce
knowledge focus, then we can talk about a knowledge-friendly culture.

e  Clear purpose and language. Knowledge managers must decide when
and how to most effectively communicate their objectives. Some people
actively avoid the term knowledge and frame their project only in already
accepted businessterms. Othersconfront thelanguage problem head-on by
conducting an ongoing educational process. Knowledge managers must
address the language issue in a way that fits their culture.

e Changein motivational practices. Intimately and inextricably bound with
people’ s egos and occupations, knowledge does not emerge from or flow
easily across role or functional boundaries. Therefore, the motivation to
create, share, and use knowledgeisanintangiblecritical successfactor for
virtually all knowledge management projects. Finding new sources of
maotivation to increase participation in knowledge-sharing systems is a
constant challenge.

. Multiple channels for knowledge transfer. Successful knowledge man-
agers recognize that knowledge is transferred through multiple channels
that reinforce one another. Successful knowledge management projects
usually address transfer through various channels, recognizing that each
adds value in adifferent way and that their synergy enhances use. In this
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day of the Internet, Lotus Notes and global communications systems, itis
easy to devalue the need for face-to-face interaction.

*  Senior management support. Like almost every other type of change
program, knowledge management projects benefit from senior manage-
ment support. Strong support fromexecutivesiscrucial for transformation-
oriented knowledge projects, but lessnecessary in effortsto use knowledge
for improving individual functions or processes. A senior manager who
must advocate for knowledge management may not need astrong personal
orientation to knowledge, but it surely helps.

Many organizationshaveinitiated arangeof projectsand programsinwhich
the primary focus has been on developing new applications of I T to support the
digital capture, storage, retrieval, and distribution of an organization’ sexplicitly
documented knowledge (Zack, 1999). Artificial intelligence systems such as
expert systems, neural nets, fuzzy logic and generic algorithms capture and
codify knowledge, while group collaboration systems, like groupware and
extranets, share knowledge. Office automation systems, including word pro-
cessing, desktop publishing, imaging, el ectronic calendarsand desktop databases
distribute knowledge, and knowledge work systems such as computer-aided
design (CAD), virtual reality and investment workstations create knowledge.

Asexamplesof I T projectsto support KM, Ruggles (1998) listscreating an
intranet, data warehousing, groupware to support collaboration, creating net-
works of knowledge workers, mapping sources of internal expertise, databases
of internal knowledge structures, establishing new knowledgeroles, and launch-
ing new knowledge-based products and services.

An intranet may be classified as a KM application since it is capable of
distributing knowledge. While not every intranet project should be considered a
knowledge management effort, intranets are often used to support knowledge
accessand exchangewithin organizations. Intranetsare often implemented with
KM astheprimary focus. That is, intranet systemsare seen asatool for themore
efficient sharing and creation of knowledge within organizations.

Stenmark (2002) has suggested viewing the intranet from three different
perspectives: the information perspective, the awareness perspective, and the
communication perspective. The information perspective is the most obvious
view of the intranet, since information provision is a fundamental part of the
infrastructure. Seen from this perspective, the intranet gives the organizational
members access to both structured and unstructured information in the form of
databases and documents. The awareness perspective suggests that not only
explicit information links but also tacitly expressed connections should be
exploited to hook up organizational memberswith information and peopl e they
might otherwise have missed. The communication perspective enables the
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organizational members to collectively interpret the available information by
supporting various forms of channels for conversations and negotiations.

Theability to analyze and code knowledge often requiresoneto haveanin-
depth expertisein the sociocultural environment related to theknowledge. It has
been suggested that expert systems can be used to improve coding in which the
expert’s vocabulary contains the set of generalized concepts necessary to
express the knowledge of others.

Whilehaving considerable potential, theavail ability of electronicknowledge
exchange does not automatically induce awillingnessto share information and
build new intellectual capital. Major changesin incentives and culture may be
required to stimulate use of new electronic networks, and motivated creativity
isafundamental influencein the creation of value through leveraging intellect.

Enablers of Knowledge Management Systems

Many knowledge management systemsfail. Malhotra (2002) suggeststhat
such failures occur for two broad reasons. First, knowledge management
systemsareoften defined intermsof inputssuch asdata, i nformation, technol ogy
and best practices that by themselves may be inadequate for effective business
performance. For these inputs to result in business performance, the influence
of intervening and moderating variables such as attention, motivation, commit-
ment, creativity, and innovation has to be better understood and accounted for
in design of business models. Second, the efficacy of inputs and how they are
strategically deployed are important issues often left unquestioned as expected
performance outcomes are achieved, but the value of such performance
outcomes may be eroded by the dynamic shiftsin the business and competitive
environments.

Based on such failure reasons, Malhotra (2002) developed a set of seven
enablers of knowledge management systems. These enablers represent chal-
lenges that need to be met for successful knowledge management.

1. Business and technology strategy challenge of next generation KMS.
M ost organizations will need to devel op adaptive capacity for redefining
their business value propositions that add greatest value to the business
enterprise. Competitivesurvival and ongoing sustenancewill depend onthe
ability to continuously redefine and adapt organizational goals, purposes,
and the organization’s way of doing things. The next generation of KMS
will need to accommodate the need for ongoing questioning of the pro-
grammed logic and avery highlevel of adaptability toincorporatedynamic
changes in business models and information architectures. Designers of
information architectureswill needto ensurethat they deliver upontheneed
for efficiency and optimization for knowledge harvesting while providing
for flexibility for facilitating innovative businessmodel sand val ue proposi-
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tions. Designers will need to provide loose coupling between technology
architectures and business architectures so that existing technology infra-
structure should not straitjacket the evolution of the business model.

2. Organizational control challenge of next generation KMS. Organiza-
tional control isimperative in many KM S to ensure predetermined mean-
ings, predefined actions, and, pre-specified outcomes. Consistency is
imperativefor ensuring homogeneity of processing of the sameinformation
in the same manner to ensure the same outcomes and is achieved by
minimizing criticismand questioning of thestatusquo. Thismay, however,
takeitstoll by suppressing innovation and creativity. Therefore, design of
next generation KMS should ensure that they are not constrained by
overemphasison consistency. Whilethetraditional businesslogicisbased
on control, dynamics of the new business environment require a business
model that assumes existence of few rules, some specific information and
alot of freedom.

3. Information sharing culture challenge of next generation KMS. Suc-
cess of the next generation KM S will depend upon integration of not only
information acrossinter-enterprise value configurations, but also integra-
tion of decision-making and actions across inter-enterprise boundaries.
Effectiveness of integrated information flows will depend upon the accu-
racy of information that is shared by diverse stakeholders across inter-
enterpriseboundaries. Thechallengeof information sharingwill result from
the potentially competitive nature of various enterprises across value
configurationsasaccessto privileged information may often determinethe
dominant positionintheinter-enterprisevalue creation. Often, individuals
may not willingly shareinformationwiththeir departmental peers, supervi-
sors or with other departments, because they believe that what they know
provides them with an inherent advantage in bargaining and negotiation.
Despitetheavailability of most sophisticated knowledge sharing technol o-
gies, such human concerns may often result in sharing of only partial,
inaccurate, or ambiguousinformation. Even morecritical than the absence
of information is the propensity of sharing inaccurate or ambiguous
information because of competing interests, which may not yield true
integration of information flows despite very sophisticated integration of
enablinginformationtechnol ogies. M otivation of empl oyees, organi zations,
customers, and suppliersto share accurate and timely informationis based
ontrust, despite the potential of use of information in unanticipated ways.

4. Knowledge representation challenge of next generation KMS. Static
and predefined representation of knowledge is particularly suited for
knowledge reuse and offers an interesting contrast against the dynamic,
affective, and, active representation of knowledge needed for knowledge
creation. The premiseof digitized memory of the past asareliablepredictor
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of the future successisvalid for a business environment characterized by
routine and structured change. While the digitized | ogic and databases can
facilitate real-time execution of inter-enterprise information application,
their efficacy dependsupon real -timeadaptation of underlying assumptions
to continuously account for complex changesin the business environment.
Often such changes cannot be recognized or corrected automatically by
computerized systems, as they cannot be pre-programmed to detect an
unpredictable future. The adaptability of a KMS is therefore dependent
upon its capability of sensing complex patterns of change in business
environmentsand using that information for adapting thedigitizedlogic and
databases to guide decision-making, actions, and resulting performance
outcomes.

5. Organization structure challenge of next generation KMS. Developing
an information-sharing technological infrastructureisan exercisein engi-
neering design, whereasenabling useof that infrastructurefor sharing high
quality information and generating new knowledge is an exercise in
emergence. While the former process is characterized by predetermina-
tion, pre-specification and preprogramming for knowledge harvesting and
exploitation, the latter process is typically characterized by creation of
organizational cultural infrastructure to enable continuous information
sharing, knowledge renewal, and creation of new knowledge.

6. Managerial command and control challenge of next generation KMS.
Organizational controlstendto seek compliancewith predefined goal sthat
need to be achieved using predetermined best practices and standard
operating procedures. A key challenge for managers in the forthcoming
dynamic environment will be cultivating commitment of knowledgework-
ers to the organizational vision. As it becomes increasingly difficult to
specify goalsand objectivesrel evant to knowledge workers, such commit-
ment will facilitate real-time strategizingin accord with the organizational
vision and its real-time implementation on the frontlines. Knowledge
workers will need to take autonomous roles of self-leadership and self-
regulation, asthey will be best positioned to sense the dynamic changesin
their immediate business environment. Compliance will loseits effective-
ness as the managerial tool of control as managers removed from the
frontlineswill haveless and | ess knowledge about the changing dynamics
for efficient decision-making. Managers will need to facilitate the confi-
dence of knowledgeworkersin acting on incompleteinformation, trusting
their ownjudgments, and taking decisiveactionsfor capturingincreasingly
shorter windows of opportunity.

7. Economic returns challenge of next generation KMS. Incentives and
rewardsare often used for justifying the economic rational e for knowledge
sharing by employeesaswell asoutsiders such ascustomersand suppliers.
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Knowledge managers responsible for success of KMS and knowledge
sharing will need to reconcile contractual measures such as punitive
covenants with the need for trust and loyalty of customers, employees,
partners, and suppliers.

Corporate executives are demanding better justification for investmentsin
KMS and expect business performance outcomes. They realize that the next
generation of KM S must be based on ongoing innovation of business value
propositionsand extended inter-enterprisevaluecreation. Accordingto Malhotra
(2002), architects of next generation KMS must take a holistic approach to
designingintra- andinterorganizational systemswith due considerationnot only
for thetechnological design, but also for the design of strategic sustainability of
these systems.

KNOWLEDGE MANAGEMENT POSITIONS

One action for knowledge management is to establish support functions
dedicated to knowledge management inthe organi zation. The personleading this
function is typically called knowledge manager or chief knowledge officer
(CKO).

The chief information officer (ClO) can be defined as the highest-ranking
IT executivewhotypically exhibitsmanagerial rolesrequiring effective commu-
nication with top management, a broad corporate perspective in managing
informationresources, influence on organizational strategy, and responsibility for
theplanning of I T to copewithafirm’scompetitiveenvironment. Thisdefinition
isinlinewith published empirical research, which applied thefollowing criteria
when sel ecting Cl Osfor empirical observation: (1) highest-rankinginformation
technology executive; (2) reportsno morethantwo levelsfromthe CEO, that is,
either reportsto the CEO or reportsto one of the CEOsdirect reporters, (3) areas
of responsibility includeinformation systems, computer operations, telecommu-
nications and networks, office automation, end-user computing, help desks,
computer software and applications; and (4) responsibility for strategic IS/IT
planning. Currently, the most challenging task for many ClOs is successful
applications of IS/IT in knowledge management. To succeed, the CIO has to
work hand in hand with the CKO.

Chief Knowledge Officer

A CKOisresponsiblefor knowledge-based innovationsin thefirm. While
thechief information officer (ClO) isconcerned with applicationsof information
technology inthefirm, the CKO isonly interested in information technol ogy to
theextent that it enablesknowledge-based innovationsinthefirm. Inadditionto
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the CKO, we find knowledge engineers, librarians, project managers and
database experts in knowledge management support functions.

The CKO role is an important one for both operational and symbolic
reasons, according to Grover and Davenport (2001). Operationally, CKOs
perform a variety of key roles, including serving as the chief designer of the
knowledge architecture, the top of the reporting relationship for knowledge
professionals, the head technol ogi st for knowledgetechnol ogies, and the primary
procurement officer for external knowledge content. Symbolically, the presence
of a CKO serves as an important indicator that afirm views knowledge and its
management as critical to its success. If the CKO is a member of the senior
executive team, it becomes obvious to employees that knowledge is a critical
business resource on the level of labor and capital.

Davenport and Prusak (1998) suggest the following main tasksfor aCKO:

*  Advocateor “evangelize’ for knowledge and learning fromit. Particularly
given the important role for knowledge in the strategies and processes of
many firms today, long-term changes are necessary in organizational
culturesandindividual behaviorsrelativeto knowledge. Thesechangeswill
require sustained and powerful advocacy.

J Design, implement, and overseeafirm’ sknowledgeinfrastructure, includ-
ing its libraries, knowledge bases, human and computer knowledge net-
works, research centers, and knowledge-oriented organi zational structure.

. Manage relationships with external providers of information and know!-
edge (for example, academic partners or database companies), and nego-
tiate contracts with them. Thisis already a major expense item for many
companies, and efficient and effective management of it isimportant.

. Provide critical input to the process of knowledge creation and use around
the firm (for example, new product development, market research, and
business strategy development), and facilitate efforts to improve such
processes if necessary.

. Design and implement afirm’s knowledge codification approaches. Such
approaches specify key categories of information or knowledge that the
organizationwould address, and entail mapping both the current knowledge
inventory and future knowledge models.

. Measure and manage the value of knowledge, either by conventional
financial analysis or by anecdote management. If the organization has no
sense of the value of knowledge and its management, the function will not
lastlong.

. M anagetheorganization’ sprofessional knowledge managers, giving them
asense of community, establishing professional standards, and managing
their careers. These workers may be reporting in a matrix between the
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CK O and managers of thedomainswherethe company focuses knowledge
management efforts (for example, aparticular market, product set, or type
of customer).

Lead the development of knowledge strategy, focusing the firm’s re-
sources on the type of knowledge it needs to manage most, and the
knowledge processes with the largest gaps between need and current

capability.

In many large organizations, and some small ones, this new corporate

executive is emerging — the chief knowledge officer. Companies are creating
thepositiontoinitiate, drive, and coordinate knowledge management programs.
Earl and Scott (1999) studied 20 CKOs in North America and Europe both to
understand their roles and to gain insight on evolving knowledge management
practice. Most of the CKOs studied agreed on three points:

1

Knowledge today is a necessary and sustainable source of competitive
advantage. In an era characterized by rapid change and uncertainty, it is
claimed that successful companies are those that consistently create new
knowledge, disseminate it through the organization, and embody it in
technologies, products, and services. Several sectors — for example, the
financial services, consulting, and softwareindustries— depend on knowl-
edge astheir principal way to create value. Thus knowledge is displacing
capital, natural resources, and labor as the basic economic resource.
There is general recognition that companies are not good at managing
knowledge. They may undervalue the creation and capture of knowledge,
they may lose or give away what they possess, they may deter or inhibit
knowledge sharing, and they may under-investin both using and reusing the
knowledge they have. Above al, perhaps, they may not know what they
know. Thismay betrueof explicit or articul ated knowledge: that which can
be expressed in words and numbers and can be easily communicated and
sharedin hard form, asscientific formulae, codified procedures, or univer-
sal principles. It isprobably true of tacit or unarticulated knowledge: that
whichismore personal, experiential, context-specific, and hard to formal -
ize; isdifficult to communicate or sharewith others, andisgenerally inthe
heads of individuals and teams.

Recognizing the potential of knowledgein value creation and thefailureto
fully exploit it, some corporations have embarked on knowledge manage-
ment programs. These are explicit attempts to manage knowledge as a
resource; in particular:

* Designing and installing techniques and processesto create, protect, and
use known knowledge.
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* Designing and creating environments and activities to discover and
release knowledge that is not known.

* Articulating the purpose and nature of managing knowledge asaresource
and embodying it in other initiatives and programs.

According to Earl and Scott (1999, p. 30), these three activities need not be
solely, or even mainly, intraorganizational . Thereisusually potential for improv-
ing knowledge capabilities, both within and between units of an organization. But
external or interorganizational possibilities may be at least as attractive and
ultimately more important. These include, for example, mutual sharing of
knowledgewith partners, allies, intermediaries, suppliers, and customers. Equally,
protecting external leakage of some knowledge can be a vital concern to
companies that have focused on intellectual capital formation.

Earl and Scott (1999) find that current movements such asintell ectual asset
(or capital) management and organizational intelligence are closely related to
knowledge management. Together with other related themes such as organi za-
tional learning and information management, they may be conceptualized or
practiced differently from the emerging praxis of knowledge management or, in
some cases, they may be much the same. Consequently, there are some
corporate executivesleading suchinitiativeswhowill feel that they are, in effect,
CKOs. However, they havedifferenttitles, such asdirector of intellectual capital
or vice president of organizational learning (Earl & Scott, 1999, p. 30):

The much commoner and well-established role of chief information officer,
or CIO, although sometimes thought to be similar to that of CKO, is quite
different. ClOs have distinct responsibilities — IT strategy, IT operations,
and managing the IT function — and so far have not formally taken on the
full range of knowledge management activities. Where a CKO exists, there
is also likely to be a CIO, but the corollary is not true.

Those ‘chief knowledge officers' we studied are senior corporate executives
with ‘knowledge’ in their titles. In other words, we could assume that they
had been appointed specifically to orchestrate a knowledge management
program. They are all first incumbents in the role, most having been in
office less than two years. We studied them using semi structured face-to-
face interviews plus a personality assessment questionnaire. Subsequently,
we conducted two workshops with some of the participants to compare our
results with their collective experiences.

Although, not surprisingly, we found differences in what CKOs did in their
particular organizations, we found a remarkable similarity in their personal
profiles and in their experiences to date. ‘Chief knowledge officer’ is an
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unusual and arresting title; as one participant said: ‘I have the honor of
having the most pretentious title in the corporation’. Our study suggests
that CKOs are also unusual and arresting people.

Earl and Scott (1999) found that the role of the CKO is so immature that
thereis no job specification. Different corporations are likely to have different
expectationsof it. So CKOshave hadfirst towork out an agendafor themselves,
and they commonly refer to therapid learning involved. Thisis mainly because
their mission or mandate is not clear. “Everybody here, me included, ison a
vertical learning curve about knowledge management,” admitted one CKO.
Almostinvariably, CK Osareappointed by the CEO; one CEO said, “ At thetime,
appointing a CKO was much more through intuition and instinct than through
analysis or strategic logic” (Earl & Scott, 1999, p. 31).

The CKOs studied thus had to discover and develop the CEQ’s implicit
vision of how knowledge management would make a difference. On the one
hand, the CEOs were thinking boldly; on the other hand, they were not thinking
in detail. Their goals, however, were fairly clear, usually concerned with
correcting one or more of these perceived corporate deficiencies:

. Inattention to the explicit or formal management of knowledge in ongoing

operations.

. Failure to leverage the hidden value of corporate knowledge in business
development.

. Inability to learn from past failures and successes in strategic decision-
making.

. Not creating value or “making money” from knowledge embedded in
products or held by employees.

So the primary task of afirst-generation CKO isto articulate a knowledge
management program. This is a twofold task that involves evangelizing the
nature and value potential of knowledge and selling not only the concept of
knowledge management but al so how to sell it to both corporate and line or local
management. In particular, CKOs have found they need to engage senior
executivesoneon oneto understand possibleindividual or local knowledge gaps
or opportunitiesand toinitiate customized knowledge management projects. As
one CKO explained to Earl and Scott (1999, p. 32):

Unless | can persuade people that knowledge management is not just for the
benefit of other people, | haven't got much hope of persuading them to buy
into it. They have to believe there’'s something in it for them and that | care
about that as much as they do. Otherwise it just comes across as the latest
form of cynical manipulation.
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Therefore, CKOs spend a lot of time walking around the organization. In
particular, they interact with four types of managers (Earl & Scott, 1999):

*  Theylook for thosewho are excited about a particular knowledge manage-
mentideaor project and thushaveidentified whereimprovementispossible
and are likely to want to try something new. These are their knowledge
champions.

e They also seek to identify from the senior executive cadre those who are
enthused by knowledge management, identify with the concept, and make
public statements about it. These are potential knowledge sponsors who
will invest in and support knowledge management projects.

*  Surprisingly, several CKOs studied also spent time identifying executives
who are hostile to knowledge management and/or the appointment of a
CKO. They sensethat in anew and as yet ill-defined corporate initiative,
especially onewith the CEQO’ spersonal support, therewill be doubtersand
reactionaries who must be converted to the cause or avoided for now.
These are the knowledge skeptics.

. Finally, the CKO, once he or she hasinitiated a project of any substance,
will need alliesinimplementation, typically, | Sexecutivesand HR profes-
sionals. These are the knowledge partners. Rarely did these partners
come from outside the organization. For example, CKOs are skeptical
about how management consultants can help, feeling they are lower down
the learning curve than themselves. One interviewee complained, “The
consultantswho have woken up to knowledge management as an opportu-
nity and are peddling expertiseinthisfield actually know lessabout it than
we do.” In asimilar vein, CKOs have soon concluded thereislittle to be
learned from conferences and external contacts, as they discover that
knowledge extraction is more common than knowledge sharing.

Earl and Scott (1999) found that acommon word in the CKO’ svocabulary
is “design”. CKOs are designers of knowledge directories, knowledge-based
systems, knowl edge-intensive business and management processes, knowledge
exchangeevents, knowledge-sharing physical spaces, and knowledge protection
policies. Mostly, their designisconceptual. In other words, they work on anidea
with a champion and contribute design suggestions and inject thinking from
emerging knowledge management practice, as a consultant or systems analyst
would. They then enlist the help of relevant partners.

Applehans et al. (1999) define the CKO as part of the knowledge architec-
ture. Theknowledge architectureidentifiesthe scope of theinvestment that will
be madein managing knowledge. M orethan atechnical solution, it encompasses
three components: people, content and technology. A knowledge architecture
brings these components together into a powerful working relationship. In this
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architecture, the CKO or the CLO (Chief Learning Officer) isthe change agent
who markets the importance of knowledge inside the company and enables a
global audience to take advantage of it. The CKO ensures that the knowledge
architectureisfunded, designed, built, and administered.

Should companiesreally appoint aCK O to thejob of managing knowledge?
According to Foote et al. (2001), the answer depends on whether the CEO and
senior management are prepared to make the position succeed. Thelimitsof the
CKO’s potential contribution are set by what the CEO and senior management
have done before the position was created. A candidate should hesitate before
accepting an offer from an organization whose top managers do not seethe point
of managing knowledge and whose employees do not have athirst for acquiring it.

Foote et al. (2001) found that most top managers recognize the value of
managing knowledge. Ina1998 survey of North American senior executives, 77
percent rated “improving the development, sharing, and use of knowledge
throughout the business” as very or extremely important. Thanks to the
groundwork laid by pioneering knowledge managers, CKOs can now create
substantial value. First employed in the early 1990s to foster the flow of
knowledge throughout increasingly complex organizations, they functioned
rather like plumbers, routing bits of information through different pipes to the
right people. They then built better pipes, such ascompany-wideemail networks
and corporate intranets, and, still later, redesigned work and communications
processes to promote collaboration.

Foote et al. (2001) suggest that today, in organizations that already have
these technical and social networks, CKOs can take a more strategic perspec-
tive, scanning the enterprise to discover how they might improve processes and
customer rel ationship management aswell aspromote employeelearning. Other
senior managers might be ableto see how knowledge can be better used in their
particular units or functions, but the CK O can stand back and manage interven-
tions that cross formal business boundaries, thus helping the enterprise as a
whole. In organizations in which cross-business and cross-functional interven-
tions are not likely to happen unless someone from the top team takes express
responsibility for them, appointing a CKO would seem to be a good idea.

What can be done to ensure that the CKO unlocks a company’s latent
potential? To find out, Foote et al. (2001) asked CKOs at various companiesfor
their views about the make-or-break factors. Although the CKOs had different
experiences, all concurred that successdependsontwothings: first, ontheability
of senior management to agree about what it hopes to gain from managing
knowledge explicitly and from creating a performance culture (which raisesthe
staff’ sdemand for knowledge) and, second, on how well the CKO developsand
executes a knowledge management agenda.

The value that senior managers hope to create from managing knowledge
generally lies at one of three levels (Footeet al., 2001). At the lowest level, the
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managers aim to help their organization become better at what it already does.
At the second level, knowledge can be used to underpin new forms of
commercial activity, such as customer-focused teams and cross-unit coordina-
tion. At level three, knowledge management can go even further by generating
an entirely new value proposition for customers (Foote et al., 2001, p. 3):

A business might, for instance, decide to offer previously “internal”
knowledge as part of its product. The World Bank, to cite one case, used to
provide primarily financial resources to developing countries. Now it also
offers direct access to huge reserves of knowledge about what forms of
economic development do and don’t work. This approach not only benefits
clients but also strengthens the commitment of the bank’s shareholders,
which see the effectiveness of their capital enhanced. Steve Denning, the
bank’s former director of knowledge management, observed that “ internal
knowledge sharing improves our efficiency, but sharing it externally has a
much larger impact, improving our quality of service and reaching a much
wider group of clients”.

If a company wishes only to improve its current processes, bringing in the
appropriate experts (rather than hiring a CKO) may suffice to achieve the
necessary social and technical objectives — creating new teams or new
electronic forums, for example. If aspirations run higher, the chief executive
officer may need an informed CKO to pinpoint the most valuable links
between knowledge and the business and to plan how best to exploit them.

For knowledge to create value, people must want knowledge and know how
to use it. Companies that are good at using their knowledge to boost
performance (Goldman Sachs, say, or Hewlett-Packard) stretch employees
to perform. This approach obliges them to reach out and pull in better
knowledge from every part of the organization and, for that matter, from
outside it. It is no accident that Jack Welch spent his first years as CEO of
GE — before he started advocating “ boundaryless” knowledge sharing
and collaboration — driving up performance demands. In the absence of
a performance culture, people will feel swamped by information for which
they see no need.

Top performers such as Goldman Sachs and GE have been evolving a
performance culture over decades, companies that haven't done so must
compress that development into a few years. This can be done. During the
early 1990s, British Petroleum, for example, was able to transform itself
from a centralized organization run by large, functional departments into
a collection of focused, high-performance units with extensive mechanisms
for sharing knowledge across them.
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If the preconditions can be fulfilled, success hangs on the ability of the
CKO to identify, launch, operate, and evaluate knowledge-related change
initiatives that are worthwhile in themselves and can be replicated in
various sectors of the organization. Although the tasks sound fairly
straightforward, the CKO must succeed in winning support from the wider
organization in order to execute any of them. The truth is that CKOs stand
or fall by their power to influence.

The knowledge management agenda is implemented through a cadre of
managers who understand knowledge and its uses in various aspects of the
business, the motivational and attitudinal factors necessary to get people to
create, share, and use knowledge effectively, and the waysto use technol ogy to
enhance knowledge activities. On adaily basis, knowledge managersperforma
broad collection of tasks, including (Grover & Davenport, 2001):

. Facilitation of knowledge sharing networks and communities of practice;

e Creation, editing and pruning of “knowledge objects” in arepository;

. Building and mai ntai ning technol ogy-based knowledge applications;

. Incorporating knowl edge-oriented job descri ptions, motivational approaches,
and evaluation and reward systems into the human resource management
processes of the organization;

. Redesigning knowledge work processes and incorporating knowledge
tasks and activities into them.

To devel op and execute aknowledge management agenda, the CK O should
develop skills in intrapreneurship. Intrapreneurship (entrepreneurship within
existing organizations) has been of interest to scholars and practitionersfor the
past two decades. Intrapreneurship isviewed as being beneficial for revitaliza-
tion and performance of corporations. Accordingto Antoncic and Hisrich (2001,
p. 496), the concept has four distinct dimensions:

First, the new-business-venturing dimension refers to pursuing and entering
new businesses related to the firm’'s current products or markets. Second,
the innovativeness dimension refers to the creation of new products,
services, and technologies. Third, the self-renewal dimension emphasizes
the strategy reformulation, reorganization, and organizational change.
Finally, the proactiveness dimension reflects top management orientation
in pursuing enhanced competitiveness and includes initiative and risk-
taking, and competitive aggressiveness, and boldness. While differing
somewhat in their emphasis, activities and orientations, the four dimensions
pertain to the same concept of intrapreneurship because they are factors
of Schumpeterian innovation, the building block of entrepreneurship. The
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pursuit of creative or new solutions to challenges confronting the firm,
including the development or enhancement of old and new products and
services, markets, administrative techniques, and technologies for
performing organizational functions (e.g., production, marketing, sales,
and distribution), as well as changes in strategy, organizing, and dealings
with competitors are innovations in the broadest sense.

Knowledge management will never be the sole responsibility of a CKO.
Line managers haveresponsibilitiesaswell. Hansen and Oetinger (2001) argue
that there is a need for T-shaped managers. Hansen and Oetinger state (2001,
p. 108):

We call the approach T-shaped management. It relies on a new kind of
executive, one who breaks out of the traditional corporate hierarchy to
share knowledge freely across the organization (the horizontal part of the
‘T') while remaining fiercely committed to individual business unit
performance (the vertical part).

Chief Information Officer

The CIO position emerged in the 1970s as aresult of increased importance
placed on IT. In the early 1980s, the CIO was often portrayed as the corporate
savior who was to align the worlds of business and technology. ClOs were
described as the new breed of information managers who were businesspeople
first, managers second, and technologiststhird (Grover et al., 1993). It waseven
postulated that inthe 1990s, asinformation becameafirm’ scritical resource, the
CIO would become the logical choice for the chief executive officer (CEO)
position.

As amanager of people, the ClIO faces the usual human resource roles of
recruiting, staff training, and retention, and the financial roles of budget deter-
mination, forecasting and authorization. As the provider of technological ser-
vices to user departments, there remains a significant amount of work in
publicity, promotion, andinternal rel ationswith user management. Asamanager
of an often virtual information organization, the CIO hasto coordinate sources
of information services spread throughout and beyond the boundaries of thefirm.
The ClOisthus concerned with awider group of issuesthan are most managers.

While information systems executives share several similarities with the
general manager, notable differences are apparent. The CIO is not only
concerned with awider group of issuesthan most managers, but al so, asthe chief
information systems strategist, has a set of responsibilitiesthat must constantly
evolve with the corporate information needs and with information technol ogy
itself. It has been suggested that the IT director’s ability to add value is the
biggest singlefactor in determining whether the organi zation viewsinformation
technology as an asset or aliability.
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According to Earl and Feeny (1994, p. 11), chief information officers have
the difficult job of running afunction that uses alot of resources but that offers
little measurable evidence of its value. They suggest making the information
systems department an asset to their companies, and ClOs should think of their
work as adding value in certain key areas. Creation of the CIO rolewasdriven
in part by two organizational needs. First, accountability is increased when a
single executiveisresponsiblefor the organization’ s processing needs. Second,
creation of the ClO position facilitates the closing of the gap between organiza-
tional and I T strategies, which haslong been cited asaprimary businessconcern.

Alignment of business and IT objectivesis not only a matter of achieving
competitive advantage, but isessential for thefirm’svery survival. Though the
importance of IT in creating competitive advantage has been widely noted,
achieving these gains has proven elusive. Sustained competitive advantage
requires not only the development of a single system, but the ability to consis-
tently deploy IT faster, cheaper, and more strategically than one’ s competitors.
IT departments play acritical rolein realizing the potential of IT. The perfor-
mance of IT functions, inturn, often centerson the quality of leadership, that is,
the CIO.

As early as 1984, some surveys suggested that one-third of U.S. corpora-
tionshad aClO function, if not intitle. While exact percentages differ, ranging
from 40 percent to 70 percent, Grover et al. (1993) found that the number of
senior-level information systems executive positions created over the past 10
yearshad growntremendously. Theearliest scientifically conducted research on
the C1O position examined 43 of 50 top-ranked Fortune 500 service organizations
in the U.S., and noted that 23 (58 percent) of these organizations had the CIO
position. In1990, the 200largest Fortune 500industrial and service organizations
were examined, and it was found that 77 percent of the industrials had a CIO
position ascompared with 64% of the service organizations. Itisvery likely that
these numbers have increased in recent years.

Few studies have examined the reasons behind the creation of the CIO
positioninfirms. Creation of the position effectively increasesaccountability by
making a single executive responsible for corporate information processing
needs. In asample of Fortune 500 firms, that is, those appearing on the list for
four consecutive years, 287 firms with CIOs were compared in 1995 to firms
without CIOs on a number of variables hypothesized to predict creation of the
position. It was observed that anumber of characteristics of the corporate board,
including the number of outside directorsand equity ownership of thedirectors,
predicted the existence of the Cl1O position. A firm'sinformation intensity was
also found to be positively related to the creation of the ClIO position. Further-
more, the CIO position was more likely to exist when the CEO appreciated the
strategic value and importance of IT.

The CIO title itself has become a source of confusion. The term CIO has
been somewhat loosely defined and is often used interchangeably with various
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titlessuch as|T director, vice president of IS, director of information resources,
director of information services, and director of MIS, to describe a senior
executive responsible for establishing policy and controlling information re-
sources. Sometimes, the CIO label denotesafunction rather than atitle. Studies
relating to the CIO have focused on the evolution of the position and the
similarities between the Cl1O and other senior-level executives.

The CIO label itself has been met with resistance, and some firms have
replaced the title with alternative labels such as knowledge manager, chief
knowledge officer (CKO) or chief technology officer (CTO). It has been found
that the CKO has to discover and develop the CEO’s implicit vision of how
knowledge management would make a difference, and how I T can support this
difference.

We have seen in Chapter |11 that there are significant differences between
thetasksof aCTO, CIO and CKO. Whilethe CTO isfocused on technology, the
CIO focuses on information, and the CKO focuses on knowledge. When
companies replace a ClO with a CKO, it should not only be a change of title.
Rather, it should be a change of focus.

The CIO is becoming a member of the top management team in many
business organi zations and participatesin organizational strategy development.
Similarly, it has been stated that ClOs see themselves as corporate officers and
general business managers. This suggests that CIOs must be politically savvy
andthat their high profileplacesthemin contentionfor top line management jobs.
The results of these studies indicate that today’s ClIO is more a managerially
oriented executive than atechnical manager. Some provide aprofile of theideal
CIO as an open communicator with a business perspective, capable of leading
and motivating staff, and as an innovative corporate team player. Karimi et al.
(2001) found that successful ClOs characterized themselves in the following
ways:

. | see myself to be a corporate officer.

. In my organization | am seen by others as a corporate officer.

. | am a general business manager, not an IT specialist.

. | am a candidate for top line management positions.

. I have ahigh profileimage in the organization.

. | have political aswell asrational perspectives of my firm.

. | spend most of my timeoutsidethel T department focusing onthestrategic

and organizational aspectsof IT.

Businessstrategistislikely tobeamongthemost significant rolesthat ClOs
will fulfill inthedigital era, accordingto Sambamurthy et al. (2000). Asabusiness
strategist, the CIO must understand and impact internal and external business
forces and factors that sustain competitive advantage. Also, the CIO must be
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capable of developing strategy with executive colleagues and peers, including
the chief executive officer (CEO), chief operating officer (COQO), and other
senior business executives.

Not only are ClOsdrawn into the mainstream of business strategy, but also
their compensationisbeing linked with the effectiveness of competitivelnternet
actionsin many firms. With an understanding of current and emergent informa-
tion technol ogies and an ability to foresee breakthrough strategic opportunities
as well as disruptive threats, CIOs must play a lead role in educating their
business peers about how IT can raise the competitive agility of the firm.
Obviously, to be effective business strategi sts, the Cl Os must be members of an
executive leadership team and part of the dominant coalition that manages the
firm.

With an understanding of current and emergent information technologies
and an ability to foresee breakthrough strategic opportunities as well as
disruptive threats, ClOs must play alead rolein educating their business peers
about how IT can raise the competitive agility of the firm. To be effective
business strategists, the Cl Os must be members of an executiveleadership team
and part of the dominant coalition that manages the firm.

Robson (1997) has suggested that ClOs have to be hybrid managers to be
successful: Hybrid managers, as opposed to managers who are hybrid users,
requirethis businessliteracy and technical competency plusathird dimension.
Thisthird item is the organizational astuteness that allows a manager to make
business-appropriate IS use and management decisions that enhance or set
businessdirectionsaswell asfollow them. Itisfairly well recognizedthat hybrid
users can be trained whereas the more sophisticated development of hybrid
managersisproblematic, perhapsrequiringinbuilt talent and personal qualities,
but can be encouraged or discouraged. For this reason undergraduate study can
generally produce only hybrid users whilst postgraduate and post-experience
study can support the development of hybrid managers.

Accordingto Robson (1997), hybrid managerswill becritical tothesurvival
of the IT function in the future. The continuing devolution of many IS areas
requires a hybrid manager to manage the new 1S, and indeed even the acts of
assessing therelativemeritsof different pathsto devol ution andjudging what not
to devolve require the skills as defined to be of a hybrid manager.

Thisis certainly true if the company isto succeed in knowledge manage-
ment. K nowledge management requiresnot only businessliteracy and technical
competency; it requires first and foremost an ability to combine the two.
Sometimes information technology is (part of) the solution to knowledge man-
agement challenges, and sometimesit not. Only businessliteracy combined with
technical competency can enable a ClO to make an optimal judgment.

Althoughit wasoriginally expected that the CIO would have high level s of
influencewithinthefirm, asthe definition of job responsibilitieswould suggest,
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recent surveys indicate that this may not be the case. CIOs may not actually
possess strategic influence with top management, and they may lack operational
and tactical influence with users. Some specific problems include higher-than-
average corporate dismissal rates compared with other top executives, dimin-
ished power with belt tightening and budget cuts, high expectations of new
strategic systems that CIOs may not be able to deliver, lack of secure power
bases due to the fact that ClOs are viewed as outsiders by top management, and
the fact that few ClOstake part in strategic planning, and many do not report to
the CEO.

Over time, the number of ClOs reporting to CEOs seems to increase. In
1992, only 27 percent of surveyed ClOsintheU.S. reported to CEOs, whilethis
number had increased to 43 percent five years later, as listed in Figure 2. In
Norway, thenumbersin Figure 2 seemtoindicateastablelevel above 40 percent
or maybe an insignificant declinein the fraction of ClOs reporting to the CEO.
An interesting development isindirect reports moving from CFOs to other top
executives.

TheClO’ spivotal responsibility of aligning businessandtechnology direc-
tion presents a number of problems. Moreover, rapid changes in business and
information environments have resulted in corresponding changes at the IT
function helm. Thisrole has becomeincreasingly complex, causing many firms
tolook outside the organization for theright qualifications. Characteristicssuch
as professional background, educational background, and current length of
tenure have been examined in previousresearch. Cl O problemsseemtoindicate
that, when compared with other senior executives, CIOs do not have the
authority or ability to achieve the kind of changes that were promised when the
positionwasinitially proposed. A second and possibly related explanationisthat
ClOsareexperiencing managerial roleconflictsthat prevent them from meeting
those expectations as originally envisioned in the CIO position.

One approach to understanding the CIO position is to study managerial
roles. Mintzberg (1994) notes a number of different and sometimes conflicting
views of the manager’srole. He finds that it is a curiosity of the management
literature that its best-known writers all seem to emphasize one particular part
of themanager’ sjobtotheexclusion of theothers. Together, perhaps, they cover
all the parts, but even that does not describe the whole job of managing.

Figure 2. CIO Reporting in the U.S. and Norway Over Time (Gottschalk,
2000, 2002)

Chief Information Officer (CIO) reporting  USA USA Norway Norway Norway

to: 1992 1997 1997 1999 2000
Chief Executive Officer (CEO) 27% 43% 48 % 44 % 41 %
Chief Financial Officer (CFO) 4% 32% 21% 23 % 16 %
Other top executive in the company 29% 25% 31 % 33 % 43 %
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Based on an observational study of chief executives, Mintzberg (1994)
concluded that a manager’ s work could be described in terms of ten job roles.
As managers take on these roles, they perform management functions. These
ten roles consist of three interpersonal roles (figurehead, leader and liaison),
three informational roles (monitor, disseminator, and spokesman), and four
decisional roles (entrepreneur, disturbance handler, resource allocator, and
negotiator):

. Figurehead performs some duties of a ceremonial nature. Examples are
greetingvisitors, respondingtojournalists’ questions, and visiting custom-
ersand allies.

. Personnel leader is responsible for motivation of subordinates and for
staffing and training. Examplesare most activitiesinvolving subordinates,
such as settling disagreements between subordinates.

. Liaison establishesaweb of external relationships. Examplesareattending
conferences and giving presentations.

. Monitor seeks and receives information to understand and learn from the
environment. Examples are reading journals and listening to external
experts.

. Disseminator transmits information to other organizational members.
Examples include forwarding reports and memos, making phone calls to
present information, and hol ding informational meetings.

e Spokesman involves the communication of information and ideas. Ex-
amples are speaking to the board of directors and top management, and
talking to users.

. Entrepreneur acts as initiator and designer of much of the controlled
change in the organization. Examples are user ideas converted to systems
proposals and management objectives transformed to infrastructure ac-
tions.

J Resource allocator is responsible for allocation of human, financial,
material, and other resources. Examples are working on budgets, devel op-
ing project proposal's, and monitoring information technol ogy projects.

. Negotiator isresponsiblefor representing the organizationin negotiations.
Examplesare negotiationswith unionsconcerning wagesand with vendors
concerning procurements.

AccordingtoMintzberg (1994), these 10 rolesarecommoninall managerial
jobs regardless of the functional or hierarchical level. However, differences do
existintheimportance and effort dedicated to each managerial role based on job
content, different skill levels, and expertise. Mintzberg (1994) states that
managers are in fact specialists, required to perform a particular set of
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specialized managerial roles that are dependent upon the functional area and
hierarchical level in which they work.

Grover et al. (1993) used the Mintzberg framework to study CIO roles.
They selected six of ten roles, which they found relevant for ClOs: personnel
leader, liaison, monitor, spokesman, entrepreneur and resource allocator. The
four other roles (figurehead, disseminator, disturbance handler, and negotiator)
were not operationalized because Grover et al. (1993) found that the activities
constituting these roles were correlated with the activities of the other six roles
and because they found that the activities that comprised those four roles were
consistently important only for certain functionsand level s of management. The
six selected roles were related to information technology management by
rephrasing them:

e Asthe personnel leader, the IS manager is responsible for supervising,
hiring, training, and motivating acadre of specialized personnel. Literature
has emphasized theimpact of thisroleon IS personnel. Thisroleismainly
internal to the IS organization.

*  The spokesman role incorporates activities that require the IS manager to
extend organizational contacts outside the department to other areas of the
organization. Frequently, he or she must cross traditional departmental
boundaries and become involved in affairs of production, distribution,
marketing, and finance. This role is mainly external in relation to the
intraorgani zational environment.

*  Asthemonitor, thel Smanager must scan the external environment to keep
upwithtechnical changesand competition. Inacting asthefirm’ stechnical
innovator, the IS manager uses many sources, including vendor contacts,
professional relationships, and anetwork of personal contacts. Thisroleis
mainly external inrelationto theinterorganizational environment.

J As the liaison, the IS manager must communicate with the external
environment including exchanginginformation with I Ssuppliers, custom-
ers, buyers, market analysts, and the media. Thisroleismainly external in
relationtotheinterorganizational environment.

e As the entrepreneur, the IS manager identifies business needs and
devel opssol utionsthat change businesssituations. A major responsibility of
thel Smanager isto ensurethat rapidly evolving technical opportunitiesare
understood, planned, implemented, and strategically exploitedinthe orga-
nization.

J As the resource allocator, the IS manager must decide how to allocate
human, financial, and information resources. Thelitany of past discussion
on charge-back systems (users have to pay for IT services) and the
importance of “fairness” in IS resource allocation decisions speak to the
importance of thisrole. Thisroleis mainly internal to the IS organization.
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Figure 3. CIO Roles on Different Arenas
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InFigure3, theselected six ClOrolesareillustrated. Therolesof personnel
leader and resource allocator are both internal to I T functions. The entrepreneur
absorbs ideas from the intraorganizational environment, while the spokesman
influencestheintraorganizational environment. Theliaisoninformstheexternal
environment, while the monitor absorbs ideas from the external environment.

A survey was conducted in Norway (Gottschalk, 2002) to investigate CIO
roles. ClOs were asked questions about the importance of the different roles.
Survey results indicate some variation in the importance of roles. Responding
ClOsfound therole of entrepreneur most important and the role of liaison | east
important. Thisisindicated with numbersin Figure 3, wherethe scalewent from
1 (not important) to 6 (very important).

Inthe U.S., Chatterjee et al. (2001) conducted an investigation to study if
newly created ClO positions have any impact. According to Chatterjee et al.
(2001, p. 59):

This study’s findings provide strong support for the proposition that
announcements of newly created CIO positions do indeed provoke positive
reactions from the marketplace, but primarily for firms competing in
industrieswith high levels of I T-driven transfor mation. Within such industries,
IT is being applied in innovative ways for competitive purposes. For firms
to engage in such strategic behaviors, they must first develop and then
effectively exploit an appropriate set of IT capabilities. Strong executive
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leadership, as reflected in the CIO role, is likely to play a crucial enabling
role in the effective deployment of these IT capabilities, and hence be highly
valued by a firm's shareholders.

Just how valuable is a newly created CIO role? One way to consider the
magnitude of the stock market reaction is to compute the impact on each
firm's market valuation of common equity. A conservative approach would
calculate this effect through the median statistic (multiplying the median
stock market reaction by the median market valuation of common equity);
a less conservative approach would use the mean statistic (multiplying the
mean stock market reaction by the mean market valuation of common
equity). For our entire sample of firms, the net impact per firm of a newly
created CIO position is in a range from $7.5 million (median approach) to
$76 million (mean approach). If only the IT-driven transformation subgroup
is considered, the net impact is in a range from $8 million (median
approach) to $297 million (mean approach). Even with the trend in
escalated executive salaries, the expected return from such an investment
in IT capability appears quite reasonable!

Computer Science Corporation (CSC 1996) has suggested an alternative set
of leadership rolesto Mintzberg (1994). These six leadership roles are specifi-
cally tailored to information technol ogy executives:

e The chief architect designs future possibilities for the business. The
primary work of the chief architect is to design and evolve the IT
infrastructure so that it will expand the range of future possibilitiesfor the
business, not define specific business outcomes. Theinfrastructure should
provide not just today’ stechnical services, such as networking, databases
and desktop operating systems, but an increasing range of business level
services, such asworkflow, portfolio management, scheduling, and specific
business components or objects.

*  The change leader orchestrates resources to achieve optimal implemen-
tation of the future. The essential role of the change leader isto orchestrate
all thoseresourcesthat will be needed to executethe change program. This
includesproviding new IT tools, but it also involves putting in place teams
of people who can redesign roles, jobs and workflow, who can change
beliefs about the company and the work people do, and who understand
human nature and can develop incentive systems to coax people into new
and different ways of acting.

*  The product developer helps define the company’s place in the emerging
digital economy. For example, a product developer might recognize the
potential for performing key business processes (perhapsorder fulfillment,
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purchasing or delivering customer support) over electroniclinkagessuch as
the Internet. The product developer must “sell” the idea to a business
partner, and together they can set up and evaluate business experiments,
which are initially operated out of IS. Whether the new methods are
adopted or not, the company will learn from the experiments and so move
closer to commercial successin emerging digital markets.

e The technology provocateur embeds IT into the business strategy. The
technology provocateur workswith senior business executivesto bring I T
and realities of the IT marketplace to bear on the formation of strategy for
the business. The technology provocateur is a senior business executive
who understands both the business and IT at a deep enough level to
integrate the two perspectivesin discussions about the future course of the
business. Technology provocateurs have a wealth of experience in IS
disciplines, sothey understand at afundamental level the capabilitiesof I T
and how IT impacts the business.

*  Thecoachteaches peopleto acquiretheskillsthey will need for the future.
Coaches have two basic responsibilities: teaching people how to learn, so
that they can become sel f-sufficient, and providing team | eaders with staff
able to do the I T-related work of the business. A mechanism that assists
both isthe center of excellence— asmall group of peoplewith aparticular
competence or skill, with a coach responsible for their growth and devel-
opment. Coachesaresolid practitionersof the competencethat they will be
coaching, but need not be the best at it in the company.

e Thechief operating strategist invents the future with senior management.
The chief operating strategist isthetop IS executive who isfocused on the
future agenda of the IS organization. The strategist has parallel responsi-
bilitiesrelated to hel ping the businessdesign thefuture, and then delivering
it. The most important, and least understood, parts of the role have to do
withtheinterpretation of new technologiesandthel T marketplace, and the
bringing of thisunderstanding into the development of the digital business
strategy for the organization.

Theseroles were applied in asurvey (Gottschalk, 2002) in Norway. ClOs
were asked to rate the importance of each leadership role. The roles were rated
onascalefrom 1 (notimportant) to 6 very important. Therole of change leader
received the highest score of 4.6, while the role of product developer received
the lowest score of 3.3.

The Harvard Business Review invited leading scholars to answer the
guestion: Are ClOs obsolete? They all responded with a no answer. Rockart
found that all good ClOs today are business executives first, and technol ogists
second (Maruca, 2000, p. 57). Earl paid attention to recruiting new ClOs. His
scenario suggests an acid test for selecting the new CIO. Does he or she have
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Figure 4. Organizational Chart with a CKO and a CIO in a Typical Law
Firm
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the potential to become CEO?If we could devel op and appoint such executives,
not only will we have ClOsfit for today’ s challenges, we may be lining up our
future CEOs (Maruca, 2000, p. 60).

While the CKO may have aknowledge architect on the staff, the CIO will
typically haveaninformationarchitect, asillustratedin Figure4. Theknowledge
engineer belongs to the CK O staff, while the database engineer belongs to the
ClO staff. Thelibrarian belongsto the CK O staff, while the operations manager
belongsto the CIO staff. The training manager is on the CKO'’ s staff, while the
Web designer is on the CIO’s staff.

CASE STUDY:

LINDH STABELL HORTEN AND SCHJ@DT

In research conducted by Brekke and Pedersen (2003), they studied
whether knowledge workers are motivated by rewards, associations, own
contribution or perception of management commitment, for sharing knowledge
through I T withintheorganization. Theresearchwasconductedintwo law firms
in Norway, Lindh Stabell Horten and Schjadt.
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Lindh Stabell Horten (LSH) is today the largest law firm in Scandinavia,
with approximately 220 legal attorneys. Thefirm hasofficesin both Norway and
Denmark, aswell asin Sweden. In Norway, the company iswell established in
the two largest cities, Oslo and Bergen. L SH was established in February 2000
after amerger of the three Scandinavian law firms: Lindh (Stockholm), Stabell
(Oslo) and Horten (Copenhagen). The merge was done much as a response to
the increasing demand for cross-border legal services, giving the firm aunique
cross-border approach which has madeit one of Scandianivia s most successful
law firms, and attracted an increasing number of international companiesin a
variety of sectors. LSH is using a corporate model with a managing director
instead of apartner to run the firm. The managing director, Erik L gken, answers
to aboard of directors. Today, the firm provides a full range of legal services,
whichincludesinternational trade practice. L SH has substantial expertiseinthe
legal areas such as commercial law, corporate, banking, and shipping.

Lindh Stabell Horten hasal so employed specialist lawyersin| T, intellectual
property, tax, mergersand acquisitions, litigation, property and employment. In
addition to being a pan-Scandinavian law firm, LSH is also a part of the
international alliance of law firms called DLA and Partners (D&P). D&P
consists of anumber of largelaw firmsincluding L SH, spread acrossthe world,
reaching from Europeto Asia. The main purpose of the allianceisto become an
integrated, single firm with a joint management, name, divisions, marketing,
intranet, businessdevel opment, social activities, skillsdevelopment, and soforth.

Schjadt isone of thelargest law firmsin Norway, being the only legal firm
tohaveofficesinall thefour largest citiesinthecountry, including Oslo, Bergen,
Trondheim and Stavanger. The firm also has an office in Alesund. Schjgdt in
Oslotracesitsroots back to 1920. Thefirm has had its present name since 1982,
adopting the surname of Annaaus Schjadt. Schjadt asit standstoday is aresult
of amerger in 1996 between three law firms, Schjadt based in Oslo, Martens
basedin Bergen and V aagland based in Trondheim. The corebusinessof thefirm
is commercial law, but the firm also has a long history of civil litigation and
arbitration. Thefirm hasgrown steadily over theyearssinceitsorigin, andit now
employs 145 lawyers.

Schjadt is organized into departments covering either industries or legal
practice areas, some of the most important of which are: capital markets,
mergersand acquisitions, oil, gasand energy, intellectual property, competition,
EU and EEA law, banking and finance, and litigation.

Brekkeand Pedersen (2003) find that both Lindh Stabel | Horten and Schj adt
are quite traditional law firms in the choices regarding IT. They both have
solutions on the Internet with a company Web page and intranet. Additionally,
they internally have a chat room called a v-room and an electronic document
handling systemthat isconnected to Microsoft Explorer. According to managing
director Erik Lgken at LSH and managing partner Petter Sogn at Schjadt, the
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electronic document handling system and the national law database publicly
available online at www.lovdata.no as well as email systems are the most
important IT systems in the daily work for the lawyers in both firms. The
researchers’ contacts further evaluated the I T systemsto function properly; the
only exception being L gken, who said that there needsto be madeimprovements
on the company’ sintranet. The main problem with the intranet was, according
to him, that it istoo tiresome and complicated to publish documents, one of its
intended main functions.

The most advanced or high level IT system in both firms seems to be the
electronic document handling system, called DocsOpen. DocsOpen allows all
documents made and saved within the company’s network to be immediately
made available to all employees. One can even accommodate it so that thisis
done automatically when one has saved a document. DocsOpen is naturally
popular inlaw firms, asit handleslarge amounts of documentsin auser-friendly
and tidy manner. It isinteresting to note that L SH has adopted this system, asit
was one of the main recommendations made by students from the Norwegian
School of Management Bl in their thesis one year earlier.

Brekke and Pedersen (2003) decided to study incentives for knowledge
sharing through information technology, as I T is one of the main enablers for
inter-human knowledge sharing. Knowledge sharing was measured in three
different ways: as knowledge sharing using I T tools, sharing different types of
knowledge using I T, and as knowledge shared through IT in their work tasks
during work processes.

Theresearchers' findingsindicatethat attitudestowards own contribution,
rewards and end-user satisfaction with I T systems influence degrees of knowl-
edgesharingin|T systems. Thelawyers' attitudetowardstheir own contribution
wasthefactor that predicted their share of knowledgethemost, closely followed
by their attitude towards rewards. Attitude towards associations and perceived
management commitment were observed to be of less importance.

Attitude towards own contribution is concerned with how lawyers see
themselves. A person’ swillingnessto share hisor her knowledge with othersin
an organization is influenced by the person’s perception of own ability to
contribute to the organi zation by sharing that knowledge. Attitude towardsown
contribution can be defined as the degree to which one believes that one can
improve the organization’ s performance through one’ sknowledge sharing. It is
sometimes described as self-efficacy, in which an individual mediates how
outcome expectations influence personal decisions and expenditure of efforts.
Thisassumesthat a person acts on hisor her judgment of what he or she can do,
at that his or her actions have a certain effect. In our case, if alawyer does not
believe his or her knowledge may actually be useful for the organization, he or
she will not share own knowledge. On the other hand, if the person thinks that
own knowledge is valuable and useful, the person will shareit.
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In addition to attitude towards own contribution, the researchersfound that
attitudetowar dsrewar ds (education, money, promotion, reputation) influences
knowledge sharing in IT systems. Thisimplies that rewards have a significant
impact on knowledge sharing using various IT tools and sharing various
knowledgeinIT systems, aswell asthrough the phasesof thelaw firmasavalue
shop. Rewards can be classified into two categories, thefirst being concrete and
the other being abstract. In the first category we find expected education,
expected money and expected promotion. These can be defined as concrete
since they are tangible and extrinsic. The second category under rewards is
abstract and can be exemplified by expected reputation. This concept is
intangible and intrinsic; however, it is still considered to be areward asitisa
possible outcome of an action, in this case knowledge sharing. If compared to
some of the theory onintrinsic motivation, this should affect people the most as
it may increase the feeling of competence.

End-user satisfaction with IT systems is the third and final significant
factor for the extent of knowledge sharing in I T systems. End-user satisfaction
is concerned with content, format, accuracy, ease of use and timeliness of IT
systems.

Attitude towards associations is no significant factor for the extent of
knowledge sharing in IT systems. This concept explains the attitude towards
improving relationships through one’ s knowledge sharing. There are different
opinions on whether or not people are by nature sharing creatures. However,
there seems to be little doubt that humans are “herd animals” who thrive on
relationships and need to communicate. In social exchange theory, this concept
assumes that people may develop relationships based on knowledge exchange.
Knowledge sharing can occur in and through information systems. Thismay be
done in several ways, but a crucial point is changed as the face-to-face
knowledge exchangeisaltered and replaced by an information system. Sharing
knowledge through an IT system may not take away the feeling of creating
relationships. Itiswhensharinginan|T systemthat it may change, such aswhen
entering datainto arepository and making it available to all employees.

Many researchers and professionals argue that perceived management
commitment will influence certain behavior and therefore also knowledge
sharing. This argument was not supported in the research in L SH and Schjadt
conducted by Brekke and Pedersen (2003). Management commitment can be
understood asmanagement’ semphasison theimportance of knowledge sharing.
The determination of management perceived through email, internal broadcast-
ing and company newsletter is argued to have a great impact on knowledge
sharing behavior throughout the organization.

Brekke and Pedersen (2003) presented their findings to managing partner
Petter Sogn at Schjadt and managing director Erik Lgken at L SH. Sogn did not
expect a significant relationship between knowledge sharing and attitude
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towards rewards. Lgken, on the other hand, did not seem surprised, as he
claimed that this was expected, as he believesthat areward system will greatly
improve the rewarded action (knowledge sharing).

Leken and Sogn did expect attitude towards own contribution and end-
user satisfaction with I'T systems to be significant factors. Laken believes that
user satisfaction and user-friendly systems are very important when trying to
motivate lawyers to use and share knowledge via an IT system. He had
experienced that lawyers did not share knowledge (publish documents, reports
and other useful information ontheintranet), becauseit wastoo time consuming
and complicated. In order to publish awritten document on theintranet, lawyers
had to publish through one specific person. L SH is currently working on abetter
solution for such distribution of knowledge on the intranet.

Sogn had expected that perceived management commitment should have
a significant influence on knowledge sharing. He believes that it is almost
exclusively by leadership and management that one can get lawyers to share
their knowledge. This was not supported by the research.
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Chapter 1vv

Stagesof Growth In
Knowledge M anagement
Technology

INTRODUCTION

Stages of growth models have been used widely in both organizational
research and information technology management research. According to King
and Teo (1997), these models describe a wide variety of phenomena — the
organizational lifecycle, product lifecycle, biological growth, and soforth. These
models assume that predictable patterns (conceptualized in terms of stages)
exist in the growth of organizations, the saleslevels of products, and the growth
of living organisms. These stages are (1) sequential in nature, (2) occur as a
hierarchical progressionthat isnot easily reversed, and (3) involveabroad range
of organizational activities and structures.

Benchmark variables are often used to indicate characteristics in each
stage of growth. A one-dimensional continuum is established for each bench-
mark variable. The measurement of benchmark variables can be carried out
using Guttman scales (Frankfort-Nachmias & Nachmias, 2002; Nunnally &
Bernstein, 1994). Guttman scaling is a cumulative scaling technique based on
ordering theory that suggests a linear relationship between the elements of a
domain and the items on a test.

Inthischapter, afour-stage model for the evolution of information technol -
ogy support for knowledge management is proposed and empirically tested. The
purpose of the model isboth to understand the current situationinafirminterms
of a specific stage and to develop strategies for moving to ahigher stagein the
future. The model is applied to law firmsin which knowledge of professional
experts is a core asset, and the careful management of this asset has special
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importance (Barton et al., 2002a, 2002b; Becker et al., 2001; Disterer, 2001,
Edwards & Mahling, 1997; Galanter & Palay, 1991; Hunter et al., 2002;
M ontana, 2000; M ountain, 2001; Susskind, 2000).

This chapter is concerned with the following question: Do firms move
through various stages of growth intheir application of knowledge management
technology over time, and is each theoretical stage regarded as an actual stage
inlaw firms?

STAGES OF GROWTH MODELS

Variousmultistage model shave been proposed for organizational evolution
over time. These models differ in the number of stages. For example, Nolan
(1979) introduced amodel with six stagesfor I T maturity in organizations, which
later was expanded to nine stages. Earl (2000) suggested a stages of growth
model for evolving the e-business, consisting of thefollowing six stages: external
communication, internal communication, e-commerce, e-business, e-enterprise,
and transformation. Each of these models identifies certain characteristics that
typify firms in different stages of growth. Among these multistage models,
modelswith four stages seem to have been proposed and tested most frequently
(King & Teo, 1997).

Inthe area of knowledge management, Housel and Bell (2001) described a
knowledge management maturity model. The knowledge management maturity
(KMM) model isused to assesstherelative maturity of acompany’ sknowledge
management efforts. The KM M model definesthefollowing fivelevels(Housel
& Bell, 2001, p. 136):

1. Level one is the default stage in which there is low commitment to
managing anything other than essential, necessary survival-level tasks. At
level one, formal training is the main mechanism for learning, and all
learningistakentobereactive. Moreover, level oneorganizationsfragment
knowledge into isolated pockets that are not explicitly documented.

2. Level two organizations share only routine and procedural knowledge.
Need-to-know is characteristic, and knowledge awareness rises with the
realizationthat knowledgeisanimportant organizational resourcethat must
be managed explicitly. Databases and routine tasks exist but are not
centrally compiled or managed.

3. Level three organizations are aware of the need for managing knowledge.
Content fit for usein all functions beginsto be organized into aknowledge
life cycle, and enterprise knowledge-propagation systems are in place.
However, general awareness and maintenance are limited.

4. Level four is characterized by enterprise knowledge sharing systems.
These systems respond proactively to the environment and the quality,
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currency, utility, and usage of these systems is improved. Knowledge
processes are scaled up across the organization, and organization knowl-
edge boundariesbecomeblurred. Benefits of knowledge sharing and reuse
can be explicitly quantified, and training movesinto an ad hoc basisasthe
technology infrastructurefor knowledge sharingisincreasingly integrated
and seamless.

5. At level five, knowledge sharing is institutionalized and organizational
boundaries are minimized. Human know-how and content expertise are
integrated into aseamless package, and knowledge can be most effectively
leveraged. Level five organizations have the ability to accelerate the
knowledge life cycle to achieve business advantage.

According to Kazanjian and Drazin (1989), the concept of stages of growth
iswidely employed. A number of multistage model s have been proposed which
assume that predictable patterns exist in the growth of organizations, and that
these patterns unfold as discrete time periods best thought of as stages. These
modelshavedifferent distinguishing characteristics. Stagescanbedriven by the
search for new growth opportunities or as a response to internal crises. Some
model s suggest that firms progress through stages while others argue that there
may be multiple paths through the stages.

Kazanjian (1988) applied dominant problemsto stagesof growth. Dominant
problems imply that there is a pattern of primary concerns that firms face for
each theorized stage. In the area of IT maturity, dominant problems can shift
from lack of skills to lack of resources to lack of strategy associated with
different stages of growth.

Kazanjianand Drazin (1989) arguethat either implicitly or explicitly, stages
of growth models share a common underlying logic. Organizations undergo
transformations in their design characteristics, which enable them to face the
new tasksor problemsthat growth elicits. The problems, tasks or environments
may differ from model to model, but almost all suggest that stages emergein a
well-defined sequence, so that the solution of one set of problems or tasksleads
to the emergence of a new set of problems or tasks that the organization must
address. Growth in areas such as IT maturity can be viewed as a series of
evolutions and revol utions precipitated by internal crisesrelated to |eadership,
control and coordination. The striking characteristic of this view is that the
resolution of each crisis sows the seeds for the next crisis. Another view isto
consider stages of growth as responses to the firm's search for new growth
opportunities once prior strategies have been exhausted.

Stages of growth model s may be studied through organizational innovation
processes. Technol ogical innovationisconsidered the primary driver of improve-
mentsin many businesses today. I nformation technology represents a complex
organizational technology; that is, technology that, when first introduced, im-
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poses a substantial burden on would-be adopters in terms of the competence
needed to use it effectively. According to Fichman and Kemerer (1997), such
technology typically has an abstract and demanding scientific base, tendsto be
fragileinthe sensethat it doesnot always operate as expected, isdifficult to test
in ameaningful way, and is unpackaged in the sense that adopters cannot treat
the technology as a black box.

Embodying such characteristics, organizational learning and innovation
diffusion theory can be applied to explain stages of growth models. Organiza-
tional learning is sometimes placed at the center of innovation diffusion theory
through afocus on institutional mechanisms that lower the burden of organiza-
tional learningrelatedto I T adoption. Organizationsmay beviewed, at any given
moment, as possessing some bundle of competence related to their current
operational and managerial processes. In order to successfully assimilate anew
process technology, an organization must somehow reach a state at which its
bundle of competence encompasses those needed to use the new technology
(Fichman & Kemerer, 1997).

Innovations through stages of growth can be understood in terms of
technology acceptance over time. Technology acceptance has been studied for
several decades in information systems research. Technology acceptance
models explain perceived usefulness and usage intentions in terms of social
influence and cognitive instrumental processes. For example, Venkatesh and
Davis(2000) foundthat social influence processes(subjectivenorm, voluntariness,
and image) and cognitiveinstrumental processes (job relevance, output quality,
result demonstrability, and perceived ease of use) significantly influenced user
acceptance. Similarly, Venkatesh (2000) identified determinants of perceived
ease of use, a key driver of technology acceptance, adoption, and usage
behavior.

Stagesof growth modelshavebeen criticized for alack of empirical validity.
Benbasat et al. (1984) found that most of the benchmark variables for stages
used by Nolan (1979) were not confirmed in empirical studies. Based on
empirical evidence, Benbasat et al. (1984) wrote the following critique of
Nolan’s stage hypothesis:

The stage hypothesis on the assimilation of computing technology provides
one of the most popular models for describing and managing the growth of
administrative information systems. Despite little formal evidence of its
reliability or robustness, it has achieved a high level of acceptance among
practitioners. We describe and summarize the findings of seven empirical
studies conducted during the past six years that tested various hypotheses
derived from this model. The accumulation of evidence from these studies
casts considerable doubt on the validity of the stage hypothesis as an
explanatory structure for the growth of computing in organizations.
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For example, Nolan (1979) proposed that steering committees should be
constituted in later stagesof maturity. However, an empirical study showed that
of 114 firms, of which 64 had steering committees, the correlation between I T
maturity and steering committeeswas not significant (Benbasat et al., 1984). In
practice, organizations adopt steering committees throughout the devel opment
cycle rather than in the later stages.

Another exampleis charge-back methods. In asurvey, approximately half
of the firms used charge-back systems and the other half did not. In the Nolan
(1979) structure, asfirmsmature through | ater stages, they should have adopted
charge-back systems. Y et, in the empirical analysis, there were no significant
correlations between maturity indicators and charge-back system usage, ac-
cording to Benbasat et al. (1984). Benchmark variables such as steering
committees and charge-back systems have to be carefully selected and tested
before they are applied in survey research.

The concept of stages of growth has created a number of skeptics. Some
arguethat the concept of an organi zation progressing unidirectionally through a
seriesof predictablestagesisoverly simplistic. For example, organizations may
evolvethrough periods of convergence and divergence related moreto shiftsin
information technology than to issues of growth for specific IT. According to
Kazanjian and Drazin (1989), it can be argued that firms do not necessarily
demonstrate any inexorable momentum to progressthrough alinear sequence of
stages, but rather that observed configurations of problems, strategies, struc-
tures and processes will determine firms’' progress.

Kazanjian and Drazin (1989) addressed the need for further data-based
research to empirically examinewhether organizationsin agrowth environment
shift according to ahypothesi zed stage of growth model, or whether they follow
amorerandom pattern of change associated with shiftsin configurationsthat do
not follow such aprogression. Based on asampleof 71firms, they found support
for the stage hypothesis.

Tomeet thecriticism of lacking empirical validity, thisresearch presentation
describes the careful development, selection and testing of a variety of instru-
ment parts to empirically validate a knowledge management technology stage
model.

Guttman Scaling for Cumulative Growth

Benchmark variables in stages of growth models indicate the theoretical
characteristics in each stage of growth. The problem with this approach is that
not all indicators of astage may be present in an organization, makingit difficult
to place the organization in any specific stage.

Guttman scaling is also known as cumulative scaling or scalogram
analysis. Guttman scaling is based on ordering theory that suggests a linear
relationship between the elements of a domain and the items on a test. The
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purpose of Guttman scaling is to establish a one-dimensional continuum for a
concept to measure. We would like a set of items or statements so that a
respondent who agrees with any specific questioninthelist will also agree with
all previous questions. This is the ideal for a stage model — or for any
progression. By thiswemeanthat itisuseful when one progressesfrom onestate
toanother, so that upon reaching the higher stageone hasretained all thefeatures
of the earlier stage (Trochim, 2002). For example, a cumulative model for
knowledge transfer could consist of six stages: awareness, familiarity, attempt
to use, utilization, results, and impact. Byers and Byers (1998) developed a
Guttman scale for knowledge levels consisting of stages by order of learning
difficulty. Trochim (2002) devel oped thefol lowing cumulative six-stage scalefor
attitudestowardsimmigration:

| believe that this country should allow moreimmigrantsin.

| would be comfortable with new immigrants moving into my community.
It would be fine with me if new immigrants moved onto my block.

| would be comfortable if a new immigrant moved next door to me.

| would be comfortable if my child dated a new immigrant.

| would permit a child of mine to marry an immigrant.

ourwdPE

Guttman (1950) used scalogram analysis successfully during the war in
investigating moraleand other problemsintheUnited StatesArmy. Inscalogram
analysis, items are ordered such that, ideally, organizations that answer agiven
guestionfavorably all have higher ranksthan organi zationsthat answer the same
guestion unfavorably. According to Guttman (1950, p. 62), the ranking of
organi zations provides a general approach to the problem of scaling:

We shall call a set of items of common content a scale if an organization with
a higher rank than another organization is just as high or higher on every
item than the other organization.

Kline (1998, p. 75) discussesthree problemswith Guttman scal es, which he
claims may render them of little scientific value:

1. The underlying measurement model. The first concerns the fact that
items correlate perfectly with the total scale score or the attribute being
measured. This is unlikely of any variable in the real world. In general
terms, it means the measurement model does not fit what is being
measured. This is not dissimilar to the difficulty that in psychological
measurement it is simply assumed that the attribute is quantitative.

2. Unidimensionality of the scale. It has been argued that all valid measuring
instruments must be unidimensional. Now, the construction of a Guttman
scale does not ensure unidimensionality. It would be perfectly possible to
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takeitemsfromdifferent scales, each item of aconsiderably different level
of difficulty, and these would form a Guttman scale. This is because the
scaling characteristics of Guttman scales are dependent only on difficulty
levels. Thus Guttman scal esmay not be unidimensional. Theonly practical
way around the problem isto factor the items first, but then it may prove
difficult to make a Guttman scale with so restricted an item pool.

3. Ordinal measurement. The construction of Guttman scales may only
permit ordinal measurement. Thisseverely restrictsthe kinds of statistical
analyses that can be used with Guttman scales.

These problems also occurred in the conducted empirical tests of the
knowledge management technology stage model in Norway and Australia, as
will be evident later in this chapter.

THE KMT STAGE MODEL

Stages of knowledge management technology is a relative concept con-
cerned with I T' s ability to processinformation for knowledge work. IT at later
stagesis more useful to knowledge work than IT at earlier stages. The relative
concept impliesthat IT ismore directly involved in knowledge work at higher
stages, and that I T is able to support more advanced knowledge work at higher
stages.

The knowledge management technology (KMT) stage model consists of
four stages. The first stage is general IT support for knowledge workers. This
includesword processing, spreadsheets, and email. The second stageisinforma-
tion about knowledge sources. An information system storesinformation about
who knowswhat within thefirm and outside the firm. The system does not store
what they actually know. A typical example isthe company intranet. The third
stageisinformation representing knowledge. The system storeswhat knowledge
workers know in terms of information. A typical example is a database. The
fourth and final stage is information processing. An information system uses
information to evaluate situations. A typical example hereis an expert system.

The contingent approach to firm performance implies that Stage | may be
right for onefirm, while Stage IV may beright for another firm. Somefirmswill
evolveover timefrom Stagel to higher stages, asindicated in Figure 1. Thetime
axis ranging from 1990 to 2020 in Figure 1 suggests that it takes time for an
individual firm and awholeindustry to move through all stages. Asan example
applied later in this chapter, the law firm industry is moving slowly inits use of
informationtechnology.

Stages of IT support in knowledge management are useful for identifying
the current situation aswell as planning for future applicationsinthefirm. Each
stageisdescribed in the following:
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Figure 1. The Knowledge Management Technology Stage Model

Stages of Growth for Knowledge Management Technology

A
Stage IV

HOW THEY THINK

Stage Il
WHAT THEY KNOW
Stage Il
WHO KNOWS WHATf

Stage |
END-USER TOOLSf

1990 2000 2010 2020

I. Tools for end-users are made available to knowledge workers. In the
simplest stage, this means a capable networked PC on every desk or in
every briefcase, with standardized personal productivity tools (word pro-
cessing, presentation software) so that documents can be exchanged easily
throughout a company. More complex and functional desktop infrastruc-
tures can al so be the basis for the same types of knowledge support. Stage
| is recognized by widespread dissemination and use of end-user tools
among knowledge workersin the company. For example, lawyersin alaw
firm will in this stage use word processing, spreadsheets, legal databases,
presentation software, and scheduling programs.

Stage | can be labeled end-user tools or people-to-technology, as
information technology provides knowledge workers with tools that improve
personal efficiency.

1. Information about who knows what is made available to all peoplein the
firm and to selected outside partners. Search engines should enable work
with athesaurus, sincetheterminol ogy inwhich expertiseissought may not
always match the terms the expert uses to classify that expertise.

According to Alavi and Leidner (2001), the creation of corporate directo-
ries, alsoreferredto asthe mapping of internal expertise, isacommon application
of knowledge management technol ogy. Because much knowledgein an organi-
zation remainsuncodified, mapping theinternal expertiseisapotentially useful
application of technology to enable easy identification of knowledgeable per-
Sons.
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Here we find the cartographic school of knowledge management (Earl,
2001), which is concerned with mapping organizational knowledge. It aimsto
record and disclose who in the organi zation knowswhat by building knowledge
directories. Often called Yellow Pages, the principal idea is to make sure
knowledgeabl e people in the organization are accessible to others for advice,
consultation, or knowledge exchange. Knowledge-oriented directoriesare not so
much repositories of knowledge-based information as gateways to knowledge,
and the knowledge is as likely to be tacit as explicit.

Information about who knows what is sometimes called metadata, repre-
senting knowledge about wheretheknowledgeresides. Providing taxonomiesor
organizational knowledge maps enables individuals to rapidly locate the indi-
vidual who has the needed knowledge more rapidly than would be possible
without such I T-based support.

One starting approach in Stage || isto store curriculum vitae (CV) for each
knowledgeworker inthefirm. Areasof expertise, projectscompleted and clients
helped may over timeexpand the CV. For example, alawyer inalaw firmworks
on casesfor clientsusing different information sourcesthat can beregistered on
yellow pages in terms of an intranet.

At Stagell, firmsapply the personalization strategy in knowledge manage-
ment. Accordingto Hansen et al. (1999), the personalization strategy impliesthat
knowledge istied to the person who developed it and is shared mainly through
direct person-to-person contact. This strategy focuses on dialogue between
individuals: knowledgeistransferred mainly inpersonal email, meetingsand one-
on-one conversations.

The creation of a knowledge network is an important part of Stage II.
Unless specialists can communicate easily with each other across platform
types, expertise will deteriorate. People have to be brought together both
virtually and face-to-face to exchange and build their collective knowledge in
each of the specialty areas. The knowledge management effort is focused on
bringing the experts together so that important knowledge can be shared and
amplified, rather than on mapping expertise or benchmarking that occur in Stage
[,

The knowledge network is built on modern communication technology.
Advances in portable computers such as palmtops and laptops in conjunction
with wireless network technologies have engendered mobile computing. In a
mobilecomputing environment, userscarrying portablecomputersare permitted
to access the shared computing resources on the network through a wireless
channel regardless of their physical locations.

According to Earl (2001), knowledge directories represent more of abelief
in personalized knowledge of individual sthan the codified knowledge of knowl-
edge bases, and may demonstrate organizational preferences for human, not
technol ogy-mediated, communi cation and exchange. The knowledge phil osophy
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of firms that settle in Stage Il can be seen as one of people connectivity.
Consequently, theprincipal contributionfrom T isto connect peopleviaintranets
and to help them locate knowledge sources and providers using directories
accessed by the intranet. Extranets and the Internet may connect knowledge
workers to external knowledge sources and providers.

Stage Il can be labeled who-knows-what or people-to-people, as knowl-
edge workers use information technology to find other knowledge workers.

I11. Information from knowledge workers is stored and made available to
everyone in the firm and to designated external partners. Data mining
techniques can be applied here to find relevant information and combine
information in data warehouses. On a broader basis, search engines are
Web browsers and server software that operate with athesaurus, since the
terminology in which expertise is sought may not always match the terms
used by the expert to classify that expertise.

One starting approach in Stage Ill is to store project reports, notes,
recommendations and letters from each knowledge worker in the firm. Over
time, thismaterial will grow quickly, makingit necessary for alibrarian or achief
knowledge officer (CKQO) to organize it. In alaw firm, all client cases will be
classified and stored in databases using software such as Lotus Notes.

An essential contribution that IT can make is the provision of shared
databases across tasks, levels, entities, and geographies to all knowledge
workers throughout a process (Earl, 2001).

AccordingtoAlavi and Leidner (2001), one survey found that 74 percent of
respondents believed that their organization’ s best knowledge wasinaccessible
and 68 percent thought that mistakes were reproduced several times. Such a
perception of failure to apply existing knowledge is an incentive for mapping,
codifying and storing information derived from internal expertise.

According to Alavi and Leidner (2001), one of the most common applica-
tionsisinternal benchmarkingwiththeaim of transferringinternal best practices.
To be successful, best practices have to be coded, stored and shared among
knowledge workers.

In addition to (1) best practices knowledge within a quality or business
process management function, other common applications include (2) knowl-
edge for sales purposesinvolving products, markets and customers, (3) lessons
learned in projects or product development efforts, (4) knowledge around
implementation of information systems, (5) competitiveintelligencefor strategy
and planning functions, and (6) learning histories or records of experience with
a new corporate direction or approach (Grover & Davenport, 2001).

InStagelll, accessboth to knowledge (expertise, experience, and learning)
and to information (intelligence, feedback, and data analyses) is provided by
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systems and intranets to operatives, staff, and executives. The supply and
distribution of knowledge and information are not restricted. Whereaswe might
say in Stage |, “give knowledge workers the tools to do the job,” we now add,
“give knowledge workers the knowledge and information to do the job.”
According to Earl (2001), thisis another way of saying that the philosophy is
enhancing the firm’s capabilities with knowledge flows.

Although most knowledge repositories serve asingle function, Grover and
Davenport (2001) found that it is increasingly common for companies to
construct an internal portal so that employees can access multiple different
repositories and sources from one screen. It is also possible and increasingly
popular for repositories to contain information as well as pointers to experts
within the organization on key knowledge topics. Often called Knowledge
Y ellow Pages, these systems facilitate contact and knowledge transfer between
knowledgeable people and those who seek their knowledge. Stored, codified
knowledgeiscombined with listsof individual swho contributed the knowledge
and could provide more detail or background onit.

In Stage I, firms apply the codification strategy in knowledge manage-
ment. According to Hansen et al. (1999), the codification strategy centers on
informationtechnology: knowledgeiscarefully codified and storedinknowledge
databases and can be accessed and used by anyone. With acodification strategy,
knowledgeis extracted from the person who developed it, is made independent
from the person and stored in form of interview guides, work schedules,
benchmark data, and so forth, and then searched and retrieved and used by many
employees.

According to Grover and Davenport (2001), firms increasingly view at-
tempts to transform raw datainto usable knowledge as part of their knowledge
management initiatives. These approachestypically involveisolating datain a
separate warehouse for easier access and the use of statistical analysis or data
mining and visualization tools. Sincetheir goal isto create data-derived knowl-
edge, they are increasingly addressed as part of knowledge management in
Stage 111.

Stage |11 can be labeled what-they-know or people-to-docs, as informa-
tion technology provides knowledge workers with accessto information that is
typically stored in documents. Examples of documents are contracts and
agreements, reports, manuals and handbooks, business forms, letters, memos,
articles, drawings, blueprints, photographs, email and voicemail messages, video
clips, script and visuals from presentations, policy statements, computer print-
outs, and transcripts from meetings.

Sprague (1995) argues that concepts and ideas contained in documents are
far more valuable and important to organizations than facts traditionally orga-
nized into data records. A document can be described as a unit of recorded
information structured for human consumption. It is recorded and stored, so a
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speech or conversation for which no transcript is prepared is not adocument. A
document is a snapshot of some set of information that can incorporate many
complex informationtypes, exist in multiple placesacrossanetwork, depend on
other documentsfor information, change as subordinate documentsare updated,
and be accessed and modified by many people simultaneously.

IV. Information systems solving knowledge problems are made available to
knowledgeworkersand solution seekers. Artificial intelligenceisappliedin
these systems. For exampl e, neural networksarestatistically orientedtools
that excel at using data to classify cases into one category or another.
Another example is expert systems that can enable the knowledge of one
or afew expertsto be used by a much broader group of workers requiring
the knowledge.

According to Alavi and Leidner (2001), an insurance company was faced
withthe commoditization of itsmarket and declining profits. Thecompany found
that applying the best decision making expertiseviaanew underwriting process,
supported by aknowledge management system based on best practices, enabled
it to move into profitable niche markets and, hence, to increase income.

Accordingto Grover and Davenport (2001), artificial intelligenceisapplied
in rule-based systems, and more commonly, case-based systems are used to
capture and provide access to resolutions of customer service problems, legal
knowledge, new product development knowledge, and many other types of
knowledge.

Knowledgeisexplicated and formalized during the knowledge codification
phase that took placein Stage I11. Codification of tacit knowledgeisfacilitated
by mechanismsthat formalize and embed it in documents, software and systems.
However, the higher the tacit elements of the knowledge, the moredifficultitis
to codify. Codification of complex knowledge frequently relies on information
technology. Expert systems, decision support systems, document management
systems, search engines and relational database tools represent some of the
technological solutions devel oped to support this phase of knowledge manage-
ment. Consequently, advanced codification of knowledge emergesin Stage |V,
rather than in Stage |11, because expert systems and other artificial intelligence
systems have to be applied to be successful.

Stage IV can be labeled how-they-think or people-to-systems, in which the
system isintended to help solve a knowledge problem.

When companies want to use knowledge in real-time, mission-critical
applications, they have to structure the information base for rapid, precise
access. A Web search yielding hundreds of documents will not suffice when a
customer is waiting on the phone for an answer. Representing and structuring
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knowledgeisarequirement that haslong been addressed by artificial intelligence
researchers in the form of expert systems and other applications. Now their
technologies are being applied within the context of knowledge management.
Rule-based systems and case-based systems are used to capture and provide
access to customer service problem resolution, legal knowledge, new product
development knowledge, and many other types of knowledge. Althoughit canbe
difficult and labor-intensiveto author astructured knowledge base, theeffort can
pay off in terms of faster responses to customers, lower cost per knowledge
transaction, andlessened requirementsfor experienced, expert personnel (Grover
& Davenport, 2001).

Expert systems are in Stage IV in the proposed model. Stewart (1997)
argues for Stage 11, stating that knowledge grows so fast that any attempt to
codify all of itisridiculous; but theidentities of in-house expertschangeslowly.
Corporateyellow pagesshould beeasy to construct, but itisremarkable how few
companies have actually done this. A simple system that connects inquirersto
experts saves time, reduces error and guesswork, and prevents the reinvention
of countless wheels.

What may be stored in Stage |11, according to Stewart (1997), are lessons
learned and competitor intelligence. A key way to improve knowledge manage-
ment isto bank lessonslearned - in effect, prepare checklists of what went right
andwrong, together with guidelinesfor othersundertaking similar projects. Inthe
area of competitor intelligence, companies need to organize knowledge about
their suppliers, customers, and competitors.

Information technology can be applied at four different levels to support
knowledge management in an organization, according to the proposed stages of
growth. At the first level, end-user tools are made available to knowledge
workers. At the second level, information on who knowswhat ismade avail able
electronically. At the third level, some information representing knowledge is
stored and madeavailableelectronically. Atthefourthlevel, information systems
capabl e of simulating humanthinking areappliedinthe organization. Thesefour
levels are illustrated in Figure 2, where they are combined with knowledge
management tasks. The entriesin the figure only serve as examples of current
systems.

One reason for Stage Il emerging after Stage Il is the personalization
strategy versusthe codification strategy. Theindividual barriersaresignificantly
lower with the personalization strategy, because the individual professional
mai ntainsthe control through thewhol eknowledge management cycle. Accord-
ing to Disterer (2001), theindividual isrecognized asan expert andiscared for.

Knowledge management strategies focusing on personalization could be
called communication strategies, becausethemain objectiveistofoster personal
communication between people. Core I T systems with this strategy are yellow
pages (directories of experts, who-knows-what systems, people-finder data-
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Figure 2. Examples of ISIT in Different Knowledge Management Stages

STAGES | | I n v
END-USER WHO KNOWS WHAT THEY WHAT THEY
TASKS TOOLS WHAT KNOW THINK
people-to- people-to-people |people-to-docs people-to-
technology systems
Distribute Word Processing Word Processing Word Processing Word Processing
knowledge Desktop Publishing | Desktop Publishing | Desktop Publishing | Desktop Publishing
Web Publishing Web Publishing Web Publishing Web Publishing
Electronic Electronic Electronic Electronic
Calendars Calendars Calendars Calendars
Presentations Presentations Presentations Presentations
Share Groupware Groupware Groupware
knowledge Intranets Intranets Intranets
Networks Networks Networks
Email Email Email
Capture Databases Databases
knowledge Data Warehouses | Data Warehouses
Apply Expert systems
knowledge Neural networks
Intelligent agents

bases) that show inquirers who they should talk to regarding a given topic or
problem. The main disadvantages of personalization strategies are a lack of
standards and the high dependence on communication skills and the will of the
professionals. Such disadvantages make firms want to advanceto Stage ll1. In
Stagelll, independenceintimeamong knowledge suppliersand knowledge users
is achieved (Disterer, 2002).

Benchmark Variables for Each Stage

InFigure 3, the four stages of growth for knowledge management technol -
ogy are described in terms of benchmark variables. Benchmark variables
indicate the theoretical characteristics in each stage of growth (King & Teo,
1997). For example, firmsin Stage | cantheoretically be expected to conformto
values of benchmark variableslisted under Stagel. However, thisdoesnot mean
that it isimpossible for firmsin Stage | to have values of benchmark variables
applicable to other stages. Rather, it means that the values of benchmark
variables indicate the most likely theoretical characteristics applicable in each
stage of integration, asindicated in Figure 3.

Thereare atotal of 32 benchmark variablesin Figure 3. Fifteen benchmark
variables (1-15) are concerned with IT in KM; the next six benchmark variables
(16-21) are concerned with IT management, whiletheremaining 11 (22-32) are
concerned with knowledge management in general. Each of the 32 benchmark
variablesin Figure 3 were derived from research literature aslisted in Figure 4.

Trochim (2002) recommends that Guttman scales should be subject to
expert rating before they are exposed to respondent rating. The expert rating is
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Figure 3. Benchmark Variables for the Knowledge Management Technol ogy
Stage Model

Stage | Stage Il Stage Il Stage IV
No. Benchmark END-USER WHO KNOWS WHAT THEY HOW THEY Inspired by
Variable TOOLS WHAT THINK THINK
people-to- people-to- people-to-docs  people-to-
technology people systems
1 Trigger of IT Individual Organizations’ Automate Automate King &
for KM lawyers’ needs  needs for lawyers’informat  lawyers’knowled  Teo,1997
for tools information ion work ge work
2 Top Rarely Sometimes Frequently Almost always King &
management’s Teo,1997
participation
3  User Rarely Sometimes Frequently Almost always King & Teo,
management’s 1997
participation
4 Principal Efficiency of Effectiveness of  Effectiveness of = Competitiveness  Khandelwal
contribution lawyer lawyer firm of firm &
Gottschalk,
2003
5 Technology Rarely Sometimes Frequently Almost always King & Teo,
assessment 1997
6 Focus Availability Reorganization Culture Replacement Khandelwal
&
Gottschalk,
2003
7 Dominating Distribute Produce Make decisions  Automate work Khandelwal
statement information documentation &
Gottschalk,
2003
8 Philosophy Client Knowledge Lawyer Client Susskind,
satisfaction community independence independence 2000
Grover &
Davenport,2
001
9 Critical PCs and Knowledge Quality and Culture and Khandelwal
success factor  networks management quantity incentives &
systems Gottschalk,
2003
10 Strategy Tool strategy Stock strategy Flow strategy Growth strategy ~ Hansen,
1999
11 Main task Distributing Capturing Sharing Applying Khandelwal
&
Gottschalk,
2003
12 Main purpose Administrative Access to Sharing Automating Khandelwal
work information information work &
Gottschalk,
2003
13 Main Office support Customer Knowledge Online Web Susskind,
applications relations management advice 2000
14 Attitude Skeptics Conservatives Early adopters Innovators Tiwana,
2001
15 Value shop Understanding Implementing Solving clients’ Selecting Stabell &
activity clients’ problem  solution problem optimal solution Fjeldstad,
1998
16 Contribution Supplier of PCs  Technical Resource of Supplier of King & Teo,
of IT function infrastructure information systems 1997
17 Roleof IT Technology Functional Resource Knowledge King & Teo,
manager expert administrator manager management 1997
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Figure 3. Benchmark Variables for the Knowledge Management Technol ogy
Stage Model (continued)

Stage | Stage Il Stage Il Stage IV
No. Benchmark END-USER WHO KNOWS WHAT THEY HOW THEY Inspired by
Variable TOOLS WHAT THINK THINK
people-to- people-to- people-to-docs  people-to-
technology people systems
18 Performance Operational Business Knowledge Long-term King & Teo,
of IT function efficiency implementation implementation impact 1997
19 Key issue for Personal Data processing  Information Information Nolan, 1979
IT function computers systems networks
20 IT managers’ Rarely Sometimes Frequently Almost always King & Teo,
participation 1997
21 Status of IT Three or more Two One One with access  King & Teo,
executive 1997
22 Business level Availability- Efficiency-driven  Effectiveness- Expert-driven Hansen,
driven driven 1999
23 Main effect Reduced Effective New knowledge  Client Khandelwal
dependence application performance &
Gottschalk,
2003
24 Priority in Fourth Third Second First Khandelwal
business &
Gottschalk,
2003
25 Management Year Month Week Day Khandelwal
agenda &
Gottschalk,
2003
26 Priority in Fourth Third Second First Susskind,
marketing 2000
27 Normal work User-friendly Efficiently Innovative lll-specified Hansen,
experience organized solutions problems 1999
28 Knowledge Know-what Know-why Know-how to Know-how client  Tiwana,
growth solve solve 2001
29 Knowledge Experts dictate ~ Some Documented in Well explicated Tiwana,
characteristics knowledge methodology knowledge 2001
explicated
30 Status of KM Three or more Two One One with direct King & Teo,
executive access 1997
31 Response One week One day One hour One minute Voss, 2000
time to clients
32 Response Less than 50%  50% to 89% 90% to 95% More than 95% Voss, 2000

quality

concerned with developing a cumulative scale, while the respondent rating is
concerned with applying acumulative scale. Trochim (2002) recommends that
agroup of expert judges rate the statementsin terms of how favorable they are
to each concept. Expert judges are not asked whether they personally agreewith
the statement. Instead, they are asked to make a judgment about how the
statement is related to the construct of interest. This procedure was first
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Figure 4. Description of Benchmark Variables for the Knowledge
Management Technology Stage Model

No. | Benchmark Description of Benchmark Variable
Variable

1 | Trigger of IT for | Initially, the triggers for the application of new information technology for
knowledge knowledge management are opportunities for achieving greater efficiencies
management based on individual lawyer’s needs (Stage 1). As information systems begin to
be increasingly used to support business functions, organization needs
become trigger mechanisms in deciding appropriate IT applications to be
developed (Stage Il). As information systems begin to be increasingly used to
support business strategies, the need to develop the firm by automating
lawyers’ information work becomes an important trigger mechanism (Stage I1).
Finally, IT is used to transform the firm by automating lawyers’ knowledge work
(Stage V). This benchmark variable was adapted based on King and Teo’s
(1997) benchmark variable 5, concerned with triggers for development of
information systems (IS) applications. They found a significant del correlation
between this benchmark variable and stages of integration.

2| Top Traditionally, as in Stage I, top management had not paid great attention to the
management’s IT function nor the KM function because they were overhead functions that
participation in generated only costs. At Stage Il, greater top management participation in

IT planning for information technology planning for knowledge management begins when IT
knowledge and KM strategies come to be used to support business strategies. The
management understanding that strategic IT planning for KM can also influence business
strategy motivates top management to participate more actively in IT for KM
planning. Finally, in Stage IV, when the IT and KM functions become critical for
the survival of the organization, top management and senior IT and KM
executives jointly formulate business and IT for KM plans. This benchmark
variable was adapted based on King and Teo’s (1997) benchmark variable 6,
concerned with top management participation in information systems planning
(ISP). They found a significant del correlation between this benchmark variable
and stages of integration. They applied a scale from seldom to infrequent to
frequent to almost always. The group of judges in this research found the word
“infrequent” difficult to understand. Hence, the revised scale is from rarely to
sometimes to frequently to almost always, as used by Guttman (1950, p. 13,
19).

3 | User User participation in information technology planning for knowledge
management’s | management is the next benchmark variable. In the beginning, neither single
participation in users nor user management are significantly involved in IT planning for KM.
IT planning for However, as the IT and KM functions begin to influence functional units in
knowledge terms of their effects on business performance, participation of users becomes
management more important in order to fully exploit the potential of information technology.
User participation gradually increases through the stages, until at Stage IV,
users participate extensively in IT planning for KM. This benchmark variable
was adapted based on King and Teo’s (1997) benchmark variable 7,
concerned with user participation in information systems planning (ISP).
However, they found only a weak del correlation between this benchmark
variable and stages of integration. They explain this by arguing that users are
more likely to be involved at the project level rather than at the planning level.
Therefore, user management, rather than users, was introduced in the
construct in this research.

explored for only one of the benchmark variables. The seventh benchmark
variable is concerned with the dominant statement about knowledge manage-
ment technology among lawyers. For this variable, three expert judges rated
“make decisions’ as more advanced than “ produce documentation”, leading to
changes in the scale for this benchmark variable as listed in Figures 3 and 4.
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Figure 4. Description of Benchmark Variables for the Knowledge
Management Technology Stage Model (continued)

No. [ Benchmark Description of Benchmark Variable

Variable

4 | Principal In the beginning, improved efficiency of individual lawyers’ work in law firms was
contribution the principal contribution from information technology for knowledge
from IT for management in law firms. Lawyers got access to electronic mail and word
knowledge processors. They were able to do the things right. At Stage I, lawyers did the

management | right things by improving their effectiveness. At Stage IlI, focus shifted from
individual effectiveness to organizational effectiveness. Ultimately, IT for KM
improves the competitiveness of the firm. This benchmark variable was adapted
based on empirical studies of law firms conducted by Khandelwal and
Gottschalk (2003).

5 [ Assessment During information technology planning for knowledge management, new

of knowledge | technologies that can impact the firm are usually assessed. The level of
management | sophistication involved in assessing new technologies is the basis for this
technology benchmark variable. In the early stages (Stages | and Il), assessment of the
impact of new technologies, if any, is usually done rather informally and
infrequently. At Stage Ill, the need for formal and frequent procedures for
assessing new technologies becomes apparent as IT and KM functions begin to
play a more important role in business planning. At Stage IV, assessment of the
impact of new technologies becomes an integral part of business, IT and KM
planning. This benchmark variable was adapted based on King and Teo's
(1997) benchmark variable 9, concerned with assessment of new technologies.
However, they found only a weak del correlation between this benchmark
variable and stages of integration. One possible reason is that in this era of
rapid technological change, the assessment of new technologies has become
an integral part of planning regardless of the stage of integration.

6 | Focus when In the beginning, applications of information technology to support knowledge
applying IT to | management are focused on making IT available to lawyers (Stage I). When IT
knowledge tools are available to lawyers, then work processes are improved to enable

management | knowledge sharing among lawyers (Stage Il). At Stage I, it is required to create
a culture for knowledge development, while replacement of lawyers by
information technology such as artificial intelligence (Al) is the focus at Stage IV.
This benchmark variable was adapted based on empirical studies of law firms
conducted by Kandelwal and Gottschalk (2003).

7 | Dominating In the beginning, PCs and networks enable lawyers to work on their own
statement documents and notes and distribute the results to colleagues and to clients
about (Stage 1). Later, information is readily available from intranets and other sources
knowledge to enable lawyers to produce comprehensive documentation for clients using
management | application packages (Stage Il). At Stage lll, lawyers get access to expert
technology opinions such as successful cases, enabling them to make better legal advice

decisions for their clients. Ultimately, information technology enables lawyers to
automate their professional legal work at Stage IV. This benchmark variable was
adapted based on empirical studies of law firms conducted by Khandelwal and
Gottschalk (2003).
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Figure 4. Description of Benchmark Variables for the Knowledge
Management Technology Stage Model (continued)

No. [ Benchmark Description of Benchmark Variable

Variable
8 [ Main For many years, lawyers have been able to focus on the role of client

philosophy for | satisfaction in knowledge management, in which client trust and confidence in

knowledge professional knowledge becomes important. When knowledge management has

management | been accepted as an important approach, then firm philosophy shifts to Stage I,

technology in which the firm is considered a knowledge community of people with a
common interest, problem and experience, designed and maintained for a
business purpose. To get started on information technology for knowledge
management, it has to have an appeal to knowledge workers. One important
appeal is enjoying independence in time and space, by working when they like
(day or night) and where they like (office, home, summer house). Finally at
Stage IV, technology is helping the client, rather than the lawyer, solve
knowledge problems. This benchmark variable was inspired by the legal grid
developed by Susskind (2000). Also, Grover and Davenport (2001) suggest a
change in philosophy over time. They argue that in the first of two phases,
emphasis was on the knowledge management project. What firms must do in
the second phase of knowledge management is to integrate it with familiar
aspects of the business: strategy, human resource management, and managing
expert knowledge.

9 | Critical Availability of PCs and networks is the basic requirement to enable access to

success factor | computing power and communication channels. At Stage 11, availability of

for IT in knowledge management systems is important. The success of knowledge

knowledge management systems is dependent on the quality and quantity of available

management | information in databases (Stage Ill). Such success is in turn dependent on both
an organizational culture that has to be inspired and personal incentives that
have to be installed to create an active environment of knowledge sharing. This
benchmark variable was adapted based on empirical studies of law firms
conducted by Khandelwal and Gottschalk (2003).

10 | Dominating In the beginning, the tool strategy enables lawyers to use personal computers.
strategy for At Stage I, the stock strategy enables the firm to collect and store important
knowledge information related to lawyers’ work. At Stage Ill, further applications of
management | knowledge management technology are according to the flow strategy in which
technology information storing is limited to documents that will be used again in work

processes. The growth strategy of only storing documents that are related to
legal work in which the firm is inexperienced, but interested, occurs at Stage V.
This benchmark variable was inspired by alternative knowledge strategies as
defined by Hansen (1999).

11 | Main task of Creating notes and documents on an individual basis is often the first computer

information task performed by a knowledge worker. The result of each task is distributed to
technology in | a secretary, a colleague and/or a client. At Stage Il, information technology’s
knowledge main task is to be active in capturing information that is the result of knowledge

management | work in the firm. Later, at Stage Ill, knowledge sharing and exchange occurs
when the knowledge worker both distributes and receives electronic information.
Ultimately, IT is introduced to solve client problems by applying knowledge that
has been codified in information databases. This benchmark variable was
inspired by empirical research conducted by Khandelwal and Gottschalk (2003).
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Figure 4. Description of Benchmark Variables for the Knowledge
Management Technology Stage Model (continued)

No. [ Benchmark Description of Benchmark Variable
Variable

12 | Main purpose | Administrative work processes had to be simplified to cut rising administration
of ITin costs in law firms. At Stage Il, the main purpose of IT in knowledge
knowledge management shifted to providing access to information more efficiently. At
management | Stage lll, doing things right is replaced by doing the right things. Finally, the
main purpose is to automate legal work done by lawyers. This benchmark
variable was inspired by empirical research conducted by Khandelwal and

Gottschalk (2003).
13 | Main Based on Susskind’s (2000) legal grid, this benchmark variable suggests that
applications of | there is a progression from office support, via customer relationships and
IT knowledge management, to legal Web advice. This progression may vary

among firms, thereby making such a standard progression questionable.
Nevertheless, this benchmark variable was included to enable empirical
measurement of the legal grid.

14 | Attitude Based on Tiwana’s (2001, p. 157) proposal that there are skeptics,
towards IT in conservatives, early adopters and innovators, this classification was introduced
knowledge as a scale.
management

15 | Contribution to | Value shop is a value configuration consisting of five primary activities as
primary defined by Stabell and Fjeldstad (1998). It has been suggested that the role of
activities in information systems varies across primary activities. While end-user tools are
the value shop | important for understanding clients' problems, what-they-know systems are
important for solving clients' problems, how-they-think systems are important for
selecting an optimal solution to clients' problems, while who-knows-what
systems are important for implementing the optimal solution to clients' problems.

16 | Contribution of | The role of the IT function may be viewed differently at the various stages of

IT function knowledge management technology. The general transition from being
technically oriented to being business oriented is well documented in the
literature. At Stages | and Il, the IT function is technically oriented as supplier of
PCs and end-user tools and as developer of technical infrastructure and
applications. At Stages Il and IV, the IT function is business oriented as a
resource making information available and as a supplier of systems that
automate legal work. This benchmark variable was adapted based on King and
Teo's (1997) benchmark variable 2, concerned with the role of the IS function.
They found a significant del correlation between this benchmark variable and
stages of integration.

17 | Role of IT The skill requirements of the senior IT executive have changed over the years
manager with increasing emphasis on both competence about changing technology and
competence about business applications. The role of the IT executive gradually
changes from being an information technology expert (Stage I) and a functional
administrator (Stage Il), to being an information resources manager (Stage Ill)
who focuses on knowledge management systems (Stage V). This benchmark
variable was adapted based on King and Teo's (1997) benchmark variable 3,
concerned with the primary role of the IS executive. They found a significant del
correlation between this benchmark variable and stages of integration. This
benchmark variable was also inspired by Drazin and Kazanjian (1993), who
identified backgrounds of CEOs depending on growth stage.
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Figure 4. Description of Benchmark Variables for the Knowledge
Management Technology Stage Model (continued)

No. [ Benchmark Description of Benchmark Variable
Variable

18 | Performance | As the IT function matures, the performance criteria for the IT function change
of IT function | from structured focus on operational efficiency to a more unstructured concern
for contribution to business strategy in general and knowledge strategy in
particular. It follows that the early performance criteria (Stage 1) delineated for
the IT function are primarily concerned with operational efficiency and cost
minimization. When the IT function begins to play a more strategic role, the
emphasis gradually shifts to effective strategy implementation (Stages Il and Il1).
Ultimately, the performance criteria for the IT function should be its long-term
impact (both financial and non-financial) on the competitive position of the
organization (Stage 4). This benchmark variable was adapted based on King
and Teo's (1997) benchmark variable 4, concerned with performance criteria for
the IT function. However, they found only a weak del correlation between this
benchmark variable and stages of integration. This may be due to the
multidimensional nature of performance. For instance, top management may be
vague as to the relative importance of each performance criterion.

19 | Key issue for | Over time, business organizations have developed and advanced in their use of
IT function IT. In the beginning, there were data processing and data processing systems.
Then there were management information systems and strategic information
systems. Finally, in the network era, there is communication and interaction.
This benchmark variable was based on Nolan's (1979) model focusing on the
level of IS expenditures.

20 | IT manager's | This benchmark variable is concerned with IT executive participation in business
participation planning. The mirror image of top business management participation in IT
planning for KM is IT executives patrticipating in business planning. The
traditional role of the IT function in providing administrative support does not
require the senior IT executive to participate in business planning (Stage 1). The
senior IT executive reacts to business plans and does not have significant
influence on their formulation. At Stage II, the senior IT executive participation is
initiated, growing to almost always participation at Stage IV. This benchmark
variable was adapted based on King and Teo's (1997) benchmark variable 8,
concerned with IS executive participation in business planning. They found a
significant del correlation between this benchmark variable and stages of
integration. They applied a scale from seldom to infrequent to frequent to almost
always. The group of judges in this research found the word "“infrequent" difficult
to understand. Hence, the revised scale is from rarely to sometimes to
frequently to almost always, as used by Guttman (1950, p. 13, 19).

21 | Status of IT The responsibilities of the IT function have changed over the years due to
executive technological and conceptual changes that made information technology more
important to organizations. With these changing responsibilities of the IT
function, the status of the senior IT executive is likely to be elevated. The
position of the senior IT executive (in terms of the number of levels below the
CEO) can serve as an indication of the importance of the IT function to the firm's
strategy. This benchmark variable was adapted based on King and Teo's (1997)
benchmark variable 10, concerned with the status of senior IS executive. They
found a significant del correlation between this benchmark variable and stages
of integration.
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Figure 4. Description of Benchmark Variables for the Knowledge
Management Technology Stage Model (continued)

No. | Benchmark Description of Benchmark Variable

Variable

22 | Level of Knowledge focus will be different in expert-driven, experience-driven and
business efficiency-driven businesses. In the expert-driven business, learning is
knowledge important, while previous knowledge becomes obsolete. In the experience-

driven business, know-how concerning problem solutions is important, while
knowledge of previous problems becomes obsolete. In the efficiency-based
business, all knowledge concerning both problems and solutions is important in
an accumulation of knowledge to improve efficiency. These differences led
Hansen (1999) to make distinctions between the following three knowledge
management strategies of stock strategy, flow strategy and growth strategy, as
measured in another benchmark variable.

23 | Main effect of | In the beginning, a law firm wants to reduce its dependence on individual
knowledge lawyers’ knowledge. As the CEO of a large law firm in Norway said: "l would like
management | some of the knowledge to stay in the firm when all lawyers leave at night." At
Stage I, the main effect is effective application of current knowledge in the firm.
Development of new knowledge becomes the most important effect at Stage IlI,
while external orientation towards client performance is at the firms' attention at
Stage IV. This benchmark variable was inspired by empirical research
conducted by Khandelwal and Gottschalk (2003).

24 | Knowledge Law firms in Norway became aware of the resource-based theory of the firm
management | with the knowledge-based perspective in the late 1990s. A partner was asked to
priority in investigate the matter, but knowledge management had low priority in the
business business strategy. After some years, the priority of knowledge management in
strategy business strategy rose. At Stage IV, knowledge management has the first

priority in business strategy. This benchmark variable was inspired by empirical
research conducted by Khandelwal and Gottschalk (2003).

25 | Management | In the beginning, knowledge management was at the top management agenda
agenda only once a year (Stage I). Later, knowledge management was on the agenda
every month (Stage Il) and every week (Stage IlIl). At Stage 1V, knowledge
management is a daily task of top management. This benchmark variable was
inspired by empirical research conducted by Khandelwal and Gottschalk (2003).

26 | Knowledge Law firms in Norway became aware of the resource-based theory of the firm
management | with the knowledge-based perspective in the late 1990s. A partner was asked to
priority in investigate the matter, but knowledge management had low priority in the
marketing marketing strategy as knowledge management was considered an internal
strategy issue. After some years, the priority of knowledge management in marketing

strategy grew. Firm executives perceived that internal knowledge management
was tightly linked to client service, as suggested by the legal grid by Susskind
(2000). At Stage IV, knowledge management has the first priority in marketing
strategy.

The expert judge procedure was then applied for the whole set of bench-
mark variables in two iterations. The first iteration consisted of four faculty
memberswho rated statementson aL ikert scale. Thiswasdone on anindividual
basis. Then, in a group of fourteen other faculty members, the ratings of
statements were discussed.

This second and final iteration with 14 expert judges was organized as a
focus group meeting. First, each of the fourteen participants was asked to rate
each of the four statementsfor each of the 29 benchmark variablesindividually
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Figure 4. Description of Benchmark Variables for the Knowledge
Management Technology Stage Model (continued)

No. | Benchmark Description of Benchmark Variable
Variable

27 | Description of | Traditionally, law firms provide clients with a comfortable and user-friendly
normal work experience using established procedures to tackle familiar types of problems.
Knowledge focus will be different depending on typical work done in the firm. At
Stage Il we find a low cost, efficiently organized delivery team using established
methods for routine assignments. Firms at Stage Il provide clients with creative,
innovative solutions to one-off problems, while firms at Stage IV work
continuously with clients on real-time diagnosis of complex, ill-specified
problems. This contingent approach to knowledge management was inspired by
Hansen (1999), who distinguished between efficiency-based, experience-based
and expert-based firms, as measured in another benchmark variable.

28 | Knowledge Tiwana (2001, p. 279) argues that the stages of knowledge growth framework
growth provides a readily usable methodology for measurement of process capability
and technological knowledge. According to the framework, a business
progresses from Stage 1, ignorance, via awareness, measure, control of the
mean, process capability, process characterization, know-why to Stage 8,
perfect knowledge. These stages were in this research transformed to know-
what, know-why, know-how-we, and know-how-clients.

29 | Knowledge Tiwana (2001, p. 279) argues that the stages of knowledge characteristics
characteristics | provide a frame of reference against which a business can map, evaluate, and
measure business relative to competitors and industry. According to the
framework, a business progresses from Stage 0, undefined, via pure art, list of
possibly relevant variables, pre-technological, scientific method, local repeatable
recipe, cost effective handling, quantitative model, to Stage 8, nirvana.

30 | Status of KM The responsibilities of the knowledge management function have changed over
executive the years due to conceptual changes that made knowledge management more
important to organizations. With these changing responsibilities of the KM
function, the status of the senior KM executive is likely to be elevated. The
position of the senior KM executive (in terms of the number of levels below the
CEO) can serve as an indication of the importance of the KM function to the
firm's strategy. This benchmark variable was adapted based on King and Teo's
(1997) benchmark variable 10, concerned with the status of the senior IS
executive. They found a significant del correlation between this benchmark
variable and stages of integration.

31 | Response Voss (2000) suggests that a metric for customer relationship management
time to clients' | should be the response time to customers' enquiries (e.g., 24-hour limit). He
enquiries measured 70 UK companies' responsiveness to enquiries. He found that 47

percent responded within one day, 16 percent responded within a week, and 37
percent did not respond at all. This idea is implemented as a benchmark
variable here to illustrate that response time will decline when information
technology is used in knowledge management in the law firm.

32 | Response Voss (2000) suggests that a metric for customer relationship management
quality should be response quality; for example, making customers happy with the
responses 95 percent of the time. This idea is implemented as a benchmark
variable here to illustrate that response quality will improve when information
technology is used in knowledge management in the law firm.

using a questionnaire. For some benchmark variables, all participants had a
systematic result from left to right on their Likert scales. These benchmark
variables were left unchanged. For those benchmark variables on which
respondents disagreed, there was a discussion on the content of each item.
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Often, a change of word(s) solved the problem, making it possible to leave the
item inside the scale. In some cases, an item was so problematic that it had to
be replaced by another item suggested by the group.

King and Teo (1997) argue that since the current stage of growth is
measured by asking respondentsto check one of thefour descriptions of thetype
of stage, itisimportant to ensurethat respondentsare actual ly ableto understand
and distinguish between the four types. This research tried to make the
descriptions and conceptual representations as clear and concise as possible
through the expert rating and a pilot test in five law firms, using the CIO or the
CKO as respondent. As a validation check, some pilot test respondents
comments were analyzed to determine whether they had any difficulty under-
standing or distinguishing between the types of stages.

However, many of the problems with Guttman scaling suggested by Kline
(1998) occurred in this research. Benchmark variable number 13 may serve as
aproblematic Guttman scaling example. Based on Susskind’ s (2000) legal grid,
thevariablesuggeststhat thereisaprogression from office support, viacustomer
relationshipsand knowledge management, to legal Web advice. Thisprogression
may vary among firms, thereby making such a standard progression question-
able. Nevertheless, this benchmark variable was included to enable empirical
measurement of the legal grid.

The next benchmark variable, number 14, may serve as another example.
Based on Tiwana' s (2001) proposal that there are skeptics, conservatives, early
adopters and innovators, this classification was introduced as a scale.

The last benchmark variables 31 and 32 are derived from Tiwana (2001),
who suggested the existence of both stages of knowledge growth and stages of
knowledge characteristics.

Benchmark variables in Figures 3 and 4 indicate characteristics that
commonly occur together. Sabherwal and Chan (2001) label thisaconfiguration,
whichisdefined as any multidimensional constellation of conceptually distinct
characteristicsthat commonly occur together. Configurationstakeastep beyond
the traditional contingency theoretic view by using a holistic rather than a
reductionistic stance. They offer richer insightsby focusing on parsimoniousand
relatively homogeneous groups rather than diverse concepts.

THE CASE OF LAW FIRMS

A law firm can be understood as a social community specializing in the
speed and efficiency in the creation and transfer of legal knowledge (Nahapiet
& Ghoshal, 1998). Many law firms represent large corporate enterprises,
organi zations, or entrepreneurswith aneed for continuous and specialized | egal
servicesthat can only be supplied by ateam of lawyers. According to Galanter
and Palay (1991, p. 5):
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Firms represent large corporate enterprises, organizations, or entrepreneurs
with a need for continuous (or recurrent) and specialized legal services
that could be supplied only by a team of lawyers. The client ‘belongs to’ the
firm, not to a particular lawyer. Relations with clients tend to be enduring.
Such repeat clients are able to reap benefits from the continuity and
economies of scale and scope enjoyed by the firm.

Lawyers as Knowledge Workers

Lawyers can be defined as knowledge workers. They are professionals
who have gained knowledge through formal education (explicit) and through
learning on the job (tacit). Often, there is some variation in the quality of their
education and learning. The value of professionals education tends to hold
throughout their careers. For example, lawyers in Norway are asked whether
they got thegood grade of “laud”, even 30 yearsafter graduation. Professional s
prestige (whichisbased partly ontheinstitutionsfromwhichthey obtained their
education) is a valuable organizational resource because of the elite social
networksthat provide access to val uable external resourcesfor the firm (Hitt et
al.,2001).

After completing their advanced educational requirements, most profes-
sionalsenter their careersasassociatesinlaw. Inthisrole, they continuetolearn
and thus, they gain significant tacit knowledge through “learning by doing”.
Therefore, they largely bring explicit knowledge derived from formal education
into their firmsand build tacit knowledge through experience (Hitt et al., 2001).

Most professional service firms use a partnership form of organization. In
such a framework, those who are highly effective in using and applying
knowledge are eventually rewarded with partner status, and thus own stakesin
afirm. On their road to partnership, these professionals acquire considerable
knowledge, much of which is tacit. Thus, by the time professionals achieve
partnership, they have built human capital intheform of individual skills(Hitt et
al.,2001).

Because law is precedent-driven, its practitioners are heavily invested in
knowing how things have been done before. Jones (2000) found that many
attorneys, therefore, are already oriented toward the basic premises of knowl-
edge management, though they have been practicing it onamoreindividualized
basis and without the help of technology and virtual collaboration. As such, a
knowledge management initiative could find the areas in which lawyers are
al ready sharinginformation and thenintroduce moderntechnol ogy to support this
information sharing to make it more effective.

Lawyers work in law firms, and law firms belong to the legal industry.
AccordingtoBecker etal. (2001), thelegal industry will changerapidly because
of threeimportant trends. First, global companiesincreasingly seek out law firms
that can provide consistent support at all businesslocationsandintegrated cross-
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border assistance for significant mergers and acquisitions as well as capital-
market transactions. Second, client loyalty is decreasing as companies increas-
ingly base purchases of legal services on a more objective assessment of their
value, defined asbenefitsnet of price. Finally, new competitorshave entered the
market, such as accounting firms and Internet-based legal services firms.

In this book, the notion “lawyer” is used most of the time. Other notions,
such as*attorney” and “solicitor” are sometimesused as synonymsin thisbook.
Inreality, these words can have different meanings, together with notions such
as“barrister”, “counselor” and “ advocate” . In Norwegian, adistinctionismade
betweenalawyer (“jurist”) and asolicitor (“advokat”). Thereisno needto make
such distinctionsin thisbook.

Law Firm Change

M ontana(2000) isnot convinced that law firmswill change, arguing that law
stands out as an anachronism in the age of knowledge management. Law is
entirely human-made; there are no hidden physical principles. A person re-
searching some question of law ought to be able to quickly and easily derive an
answer with certainty. Accordingto Montana(2000), nothingisfurther fromthe
truth: the entire body of law is an accumulated historical knowledge without
organization, and law is aconservative calling steeped in its own traditions.

*  Theemergence of electronic information systems has had alimited effect
onthishistory. Maintai ning documentsel ectronically permitssearching for
words and phrases within a document’s text and rapid searches across
large numbers of documents. Properly formulated queriesfacilitate asking
guestions formerly unanswerable using traditional tools. Nevertheless,
Montana (2000) predicts that little will happen because of the following
obstacles. expectations (if athing is done a certain way for along time,
people’s expectations are based upon this long practice); Cost (IT will
straintheresourcesavailableforit; Training (lack of peoplewho can make
things work; vested I nter ests (a system in place long enough creates sets
of parties who profit from it).

These factors combine to create powerful inertial and resistance. What,
then, will force change? Montana (2000) believes in two strong forces: new
players (he advent of electronic publishing has changed legal publishing) and
competition (arbitrators, accounting firms, consultants, and many others are
chippingintolaw’ straditional business).

Knowledge Categories

To get started on thisjob, legal industry knowledge has to be understood.
Edwardsand Mahling (1997) have suggested that law firmshavefour categories
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of knowledge: administrative, declarative, procedural and analytical knowledge,
asdefined earlier in this book. These knowledge categories are all important to
the law firm. While any law firm needs to maintain efficient administrative
records, there does not appear to be any significant possibility for gaining
strategic advantage in the firm’s core competency of providing sound legal
advicetoitsclients by using these records. The detailed administrative knowl-
edge they contain is essential to the operation of the law firm, but does not
contribute to the substantive content. Declarative, procedural and analytical
knowledge offer greater possibilities for creating strategic value to the firm.

Edwardsand Mahling (1997) present acase drawn from the case collection
of one of the authors to illustrate the differences in strategic value among
procedural, declarative, and analytical knowledge. Inthe early 1990s one of the
authors, at thetime engaged in the practice of law, represented acorporateclient
as seller in several sales of corporate businesses and real estate. At the time,
buyers of businesses and real estate had become concerned about their possible
liability for pollution existing on property when they purchased it. The U.S.
federal lawsgoverning thelegal responsibility of landownersfor environmental
contamination on their property had been adopted afew years earlier and their
full impact on sale of businesses was just beginning to be understood.

The relevant declarative knowledge was an understanding of several
related state and federal laws and agency regulations governing liability for
environmental contamination. Therelevant procedural knowledgein part wasto
know how to transfer the environmental licenses and permits used by a given
business to a new owner and how to transfer the real estate as an asset. The
relevant analytical knowledge was to understand what risks the buyer of a
contaminated property faced (legal and financial) and what contractual protec-
tions the seller could reasonably give to the buyer.

Law firms are interesting in themselves from both a knowledge and a
management perspective. From a management perspective, law firm partners
own atypical law firm. Among themselves, the partners appoint a board and a
managing partner. In addition, they hire a chief executive officer (CEO) to run
all support functionsin the firm, such as financial management (CFO), know!-
edge management (CKO) and information technology management (CIO).

Jones (2000) found that top-down directives are complicated in the legal
industry. In large U.S. and UK law firms the power can be spread among as
many as 150 partners, most of who havedifferent specialty areas, different work
and management styles and vastly different groups under their control. Earning
aconsensus is not an easy proposition — especially when the funding for new
initiativessuch asknowledgemanagementinitiativesiscomingdirectly out of the
partners’ yearly income. At the same time, partners are the ones who have the
most to gain if their firm is able to manage knowledge effectively to keep
lucrative clients on board and draw new ones through new services.
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The human capital embodied inthe partnersisaprofessional servicefirm’s
most important resource. Their experience, particularly as partners, builds
valuable industry-specific and firm-specific knowledge, which is often tacit.
Such knowledge isthe least imitable form of knowledge. An important respon-
sibility of partnersisobtaining and maintaining clients. Partners build relation-
ships with current and potential clients and, over time, develop social capital
through their client networks. Therefore, the experience aprofessional gains as
a partner contributes to competitive advantage (Hitt et al., 2001).

Partners with education from the best institutions and with the most
experience as partners in particular legal areas represent substantial human
capital tothefirm. Aspartners, they continueto acquireknowledge, largely tacit
andfirm-specific, and build social capital. Thishuman capital should producethe
highest-quality services to clients and thereby contribute significantly to firm
performance. The job of partner differs from that of associate, and new skills
must be developed. Partnersmust build the skillsneeded to devel op and maintain
effective relationships with clients. Importantly, partnersin law firms serve as
project and team leaders on specific cases and thus must develop managerial
skills (Hitt et al., 2001).

Partners own the most human capital in afirm and have the largest stakes
using the firm’ sresourcesto the greatest advantage. One of the responsibilities
of partners is to help develop the knowledge of other employees of the firm,
particularly itsassociates. Associatesat law firmsneedtolearninternal routines,
the situation of important clients, and nuances in the application of law (Hitt et
al.,2001).

Information technology support for knowledge management in law firms
has to consider the very special knowledge situation in each law firm. Edwards
and Mahling (1997, p. 162) argue that knowledge is dispersed among many
different members of the firm, and others outside the firm may contribute to
knowledge. Law firm knowledge has awide variety of sources both inside and
outside the firm. Much administrative knowledge is generated by the members
of the firm as billing records for their services. The firm’'s administrative staff
creates other administrative information. Attorneys are the major source of
analytical, declarative and procedural knowledge. Legal assistants have some
declarative knowledge based on their experience. Declarative knowledge can
also be found in publicly available sources intended for research purposes,
primarily books, online subscription research sources, and CD-ROM resources.
The quantity of publicly availableresearch material for any given topic depends
significantly on the size of the market for theinformation. The more specialized
the legal area, the smaller the potential market for material and the lessthat is
usually widely available. Experienced legal assistantsare usually aninvaluable
source of procedural knowledge, since much procedural work is delegated to
them. Legal assistants are common in countries such as the U.S. and UK, but
they are seldom found in law firms in countries such as Norway and Sweden.
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Experienced legal secretariesmay have asignificant amount of procedural
knowledge for transactions they handle often. Law firms in Norway employ
many secretaries. It is common to find more than one secretary for every three
lawyersin alaw firm.

The role of others outside the law firm in generating analytical and
procedural knowledge needs to be noted. While much of the useful procedural
and analytical knowledge residesin firm employees, it is likely that there are
sources outside the firm as well. One belief frequently expressed in the
knowledge management literatureistheview that learningissocial : peoplelearn
in groups. These groups are known in the literature as communities of practice.

Communities of practice have been defined as groups of people who are
informally bound to one another by exposure to acommon class of problem. It
isquitelikely that thecommunitiesof practicefor thelawyersinthefirminclude
other members of professional associations such as bar associations. These
groups usually have anumber of committees devoted to practice areas, such as
environmental law. In Norway, Den Norske Advokatforening (Norwegian
Lawyers Assaciation) has such committees.

Generally, the idea of communities of practice developed in the organi za-
tional learning movement. The idea posits that knowledge flows best through
networks of peoplewho may not beinthe same part of the organization, or inthe
sameorganization, but havethe samework interests. Somefirmshaveattempted
to formalize these communities, even though theorists argue that they should
emerge in self-organizing fashion without any relationship to formal organiza-
tional structures (Grover & Davenport, 2001).

A few moretechnologically advanced lawyers may usethe Internet or such
subscription services as Counsel Connect in the U.S. on the World Wide Web
asasounding board for analytical and procedural issuesinacommunity of legal
practice. These external sources can provide knowledgeintheform of informal
conversations, written newslettersand updates, briefsfiledinrelevantlitigation,
and other forms.

An obvious problem in law firms is that knowledge is not consistently
documented, and documented knowledgeisnot alwaysexplicit. Much adminis-
trative information is captured in electronic form as part of the firm's billing
records. Other administrative data reside in the firm’s payroll and benefits
records and file and records management systems. Much of the firm’s declara-
tiveknowledgeresidesinthe memoriesof thefirm’ sattorneysandintheir work
product. As noted above, the firm has access to publicly available declarative
knowledgeintheform of published referenceworks, and declarative knowledge
istypically the best-documented type of knowledge.

Much procedural knowledgeisdocumented throughout thefirm’ sfilesinthe
form of completed records of transactions, which provide guidance about what
legal documents were necessary to complete a certain type of transaction. The
knowledgeof procedurereflectedinthesedocumentsisoftenimplicit rather than
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explicit. Explicit procedural knowledge is contained in a collection of written
practice guides for popular areas like real estate transactions. These guides
include standard checklists of items necessary to complete a particul ar transac-
tion for the kinds of transactions that occur frequently.

Analytical knowledge resides primarily in attorneys heads. Analytical
knowledge is occasionally documented in client files through the notes of an
attorney’ sthought processes. Moreoftenitisreflected inthe completed contract
documents or other transaction documents by the inclusion of specific clauses
dealingwith aparticular topic. Theanalytical knowledgereflectedin completed
documentsis very often not explicit, in the sense that it is often not clear from
the face of the document what analytical issues are dealt with in the document.

Another law firm problemisthat knowledgeis often shared on aninformal
basis. Certain methods of sharing knowledge, at least within the firm, have
traditionally been part of largelaw firm culture. One of the most important ways
of sharing knowledge has been through the process of partners training associ-
ates to perform tasks. In larger firms, the practice of hiring young, bright law
school graduates who were trained, supervised, and rewarded by a partner has
beenfollowed throughout most of thiscentury. The method focuseson transmit-
ting knowledge from more experienced attorneysto | ess experienced attorneys,
as distinguished from transmitting it to other partners in the firm or to legal
assistants and other support staff.

This attorney training customarily has relied on informal methods of
transmitting knowledge, such as rotating young attorneys through a series of
practice groups within the firm. Much of thisinformal training takes place via
collaborative work on documents such as contracts and pleadings. Some of it
occurs through informal consultation between a senior attorney and a junior
attorney about the best way to handle a specific task. These consultations may
be carried out by face-to-face discussions, email or telephone conversations. No
attempt is usually made to capture the substance of the training through these
informal methods, even where a form of communication, such as email, that
could produce documentation may often be used It isimportant to note that this
training often takesplace under intensetime pressure. Further, inan hourly billing
system there is often little or no financial incentive to produce documentation,
which cannot be billed directly to aclient.

In addition to problems of knowledge dispersion, inconsistent documenta-
tionandinformal knowledge sharing, Edwardsand Mahling (1997, p. 164) argue
that if knowledge has been documented, itiscontained in amixture of paper and
electronic formats and located in dispersed physical locations. Administrative
information typically existsin acombination of print and electronic formats. A
large firm would customarily maintain computerized databases for key matters
such astracking lawyers’ hourly billings, for itsclient contact data, and for staff
assignmentsto projectsbut would usually generate paper invoicesto clients. The
data physically reside in the firm’s computer network and in paper files.
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Declarative, procedural and analytical knowledge is often documented in
attorney work product such as briefs, memoranda, and actual legal documents
such as contracts, wills, and instruments of transfer. Work product documents
typically arecreated in electronicform but are customarily storedin print format
client files. The electronic format materials are stored in stand-al one personal
computers or on the network. Paper materials are located throughout the firm's
offices.

Where knowledge has been documented in a law firm, often only a few
simpletoolsexisttofacilitatetheretrieval of knowledgeby topic. Attorney work
filesare usually indexed by client name and matter name but their contents are
seldom indexed for subject matter in more than the most general way. An
attorney creating a particular item of work product may place it in afirm's
standards database maintained in electronic format. These standard documents
canthen beused by other lawyersasexamplesor models. Inatypical installation
the standard formslibrary isstored on the network and isphysically availableto
those who have network access. The standard forms library allows access to
individual documents by name, but subject matter classification isoften limited
to what can be included in a descriptive DOS format file name. Retrieving
material from the formslibrary thus usually requires tedious sequential search
and review of the contents of the library.

Accessto the procedural and analytical knowledge embodiedinclient files
isdifficult at best for those not familiar with thefiles. The client files are often
notindexed by subject matter, makingit difficult tolocate procedural or analytical
knowledgeonaparticular topicif the contentsof thefilearenot already familiar.
Document management systems do support network-wide searches for docu-
ments in electronic form by selected attributes such as document author name
or keywords appearing in the document. In the absence of a consistent system
of classifying the documents’ contents by subject or topic, however, keyword
searches by topic produce incomplete retrieval of all relevant documents.

Evenif knowledgeisdocumented by work product such asamemorandum
tofile, accesstotheimplicit procedural and analytical knowledgeembodiedinthe
firm'sfilesis often difficult at best. Client filesthat are indexed according to a
subject-based system may offer some help in searching for analytical knowl-
edge. A largetransaction, however, may include dozens of analytical issuesand
itisunlikely that all of themwould beindexed. Procedural knowledgeisunlikely
to be indexed at all. This means that the user must often rely on the ability to
search by keywords for relevant fact patternsto retrieve relevant procedural or
analytical knowledge.

Someknowledgeinalaw firm raisesissues of security and confidentiality.
Therearefew confidentiality concernswith declarative knowledge. Thistype of
knowledge is meant to be public and readily accessible to all. Analytical and
procedural knowledge within the firm can, however, raiseissues of security and
client confidentiality. Attorneysinthefirmhaveprofessional ethical obligations
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to their clients to maintain the confidentiality of information furnished by the
client. While these ethical obligations are customarily interpreted to permit
sharing the information among the firm's members and staff, appropriate
precautions still must be taken to avoid disclosures outside the firm.

Implications for Systems Design

Edwardsand Mahling (1997) find that their observations haveimplications
for system design. They believethat their observations about the characteristics
of knowledge within large law firms have implications for the design of
knowledge management tools for these firms. There is not a one-to-one
correspondence between their observations and the implications for design, as
some observations have a number of ramifications for the design tools. The
following discussion of theimplicationsfor system specificationsisimportant. A
number of specification issues concern the roles of different end-users of a
knowledge management system in a large law firm. Gatekeepers, knowledge
librarians, and other specialists should be named:

* A gatekeeper capableof evaluating materialsfor inclusion must be named.

e To assure accuracy, knowledge should be edited before being made
accessible.

e Toassure currency, the knowledge should be reviewed periodically after
it has been placed in the knowledge base.

Another set of specifications dealswith the strategy and trail of knowledge
items, thus putting isol ated knowl edge piecesinto organizational context:

e Tomaximizethestrategic valuecreated by aknowledgebase, it must focus
on the type of knowledge that has been identified as having the best
potential strategic value. A selection process must be established for
inclusionintheknowledgebase. Thereshould be agreement about thetypes
of knowledge that are to be captured in the knowledge base as having
strategic value to the firm.

. Users must have accessto the name of the source of theknowledge. It must
be easy to identify the creator of a particular item of knowledge.

. It must be easy to learn the history of a particular item in the knowledge
base: the date it was added, the date of any revisions, the frequency with
which it has been used.

*  Thetoolsmust beableto extract theuseful knowledgewhilepreservingthe
confidentiality of client information. Some portions of the knowledge base
must support restricted access.
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The collaborative aspects of knowledge are related to specifications that
border on the areas of organizational memory and collective intelligence:

. Because many firm members can create knowledge, all firm members
should beableto shareknowledge. All knowledge management tool sshould
bein an electronic form and available on a network accessible by all firm
members. Portions of the tool s should be accessible by external userswith
appropriate security mechanisms.

*  Thesystemmustfacilitatetheinformal sharing of knowledge. Usersshould
be ableto identify creators of knowledge on aparticular topic. The system
shouldfacilitate contact withthe creator of knowledge by email, telephone,
or online conference. Usersshould al so beableto transmititemsreadily by
email or other electronic communications.

*  Toencourage usersto document their knowledge, it should be easy to add
material to the knowledge base. As far as possible, the system should
capture information without requiring much additional effort from the
creator.

Knowledge acquisition and the elicitation of knowledge are crucial factors
on the input side. Technical and organizational factors are concerned:

. User tools should be suitable for use by users with awide variety of both
substantivelegal knowledge and technol ogical sophistication.

e Thereshouldbeincentivesto document knowledge. When itemsare added
to the system, the source must be identifiable. It should be possible to
measure the use of an item once it is placed in the system.

An electronic format of structured and unstructured knowledge objectsis
arather basic specification for knowledge management tools. Closely connected
to this aspect is the retrieval and presentation of knowledge:

*  Thetoolsmust be ableto capture and manipulate knowledgein avariety of
formats, both electronic (word processing, email, and el ectronic database
search results) and paper.

. Users should be ableto retrieve knowledge in aformat that can readily be
exported to aword processor for inclusion in work products.

e Thetoolsmust permit at least rudimentary subject matter indexing. Users
must be able to search, sort and retrieve knowledge in the system by
subject.

*  Thesystemmustfacilitatetheretrieval of implicit procedural and analytical
knowledge. Users must be able to conduct keyword searches for relevant
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fact attributes that are not indexed. The use of other tools, such as
intelligent agentsand collaborativefiltering programs, which could facili-
tate theretrieval of implicit knowledge, should be explored.

IT support for knowledge management is only at the beginning. But some
law firms are making progress, and these firms may be ready for the next
technology wave. According to Jones (2000), for the firms that have already
embraced knowledge management, the next wavewill likely include a stronger
focus on client-facing extranets and the development of expert systems.
Extranets are essential for ensuring lasting relationships with clients, not only
because they increase a client’s access to their counsel, but because the firm
getslinkedtightly withtheclientin hopesthat theclient will remainwiththefirm.
Expert systems are showing huge potential efficiency returns and hold promise
for much of thetransactional work-tax matters, real estate closings, and financial
closings that make up the bulk of legal services. Capturing the knowledge upon
which the systems are based is a more complicated process than setting up
collaborative systems among practice groups.

Edwards and Mahling (1997) summarize the situation for I T support for
knowledge managementinlaw firmsby stating that they believethat asignificant
opportunity exists in large law firms for the successful use of knowledge
management tools. These firms are currently performing some knowledge
management taskswith tool swhich offer only rudimentary knowledge manage-
ment capability and which are not fully integrated with the firms' existing
technology. None of the current available tools satisfies all of the user require-
ments they have identified. The tools that are currently available do not
adequately support the informal knowledge sharing that is a key element of
knowledge management in these firms. Toolsmust be configured to support and
encourageinformal collaboration and astronger information-sharing culture. In
these organi zations, in which performanceismeasured by the number of billable
hours, knowledge management tool s must minimizetheamount of effort required
of the user. They must become as invisible as possible.

Many authors are concerned with firm culture as a determining factor for
knowledge management. O’ Connor (2000) suggests that compensation, indi-
viduality, billing and tradition are some of the most important barriers to
knowledge management initiativesin today’ sfirm:

e Compensation: Compensation models are one of the toughest hurdles.
Although some firms have lock-step compensation models, in which
attorneys are not as adversely impacted for spending time on knowledge
sharing activities, most do not. Eventhosethat dotypically placeapremium
onbillablehours, and lawyersnot hitting billabletargetsfeel thesting. The
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practical impact: Itisachallengeto convincelawyersto contribute content
into knowledge management systems.

. Individuality: Lawyers are lone wolves, so moving to team collaboration
can be atough transition. Law isintensely competitive, from getting in to
theright school, to making the school’ slaw review, to clerking for theright
justice, togetting ajob at theright firm. Competitivenessisingrainedinthe
legal psyche. Most lawyersremainintensely competitive, evenintheir own
firms. How do you reconcil ethismindset with demandsto share knowledge
with your coworkers? Lawyers must transition from believing that by
transferring knowledge they somehow becomelessimportant, to believing
the old adage that “ All boats rise with the tide.”

. Billing: Most firms still bill principally on a time and materials basis.
Although clients are demanding fixed price bids and not-to-exceed esti-
mates, and competition (“ beauty contests”) isthriving, many firmshavenot
fully embraced new billing models. Old-school lawyersbelieve efficiency
results in lower revenues. In their view, why spend lots of money to get
more efficient, when it adversely impacts the business?

e Tradition: Attorneys are often skeptical about new ways of doing things.
Tradition reigns, and it can be difficult to accept radically different
approaches.

So, how can a firm address these challenges? O’ Connor (2000) suggests
that first and foremost, management must be committed to the knowledge
management program and provide tangibl e support:

. Executive managers must understand why the firm is investing in KM,
commit the necessary funds, and throw their weight behind the team doing
thework. Ideally, firm leaders should prepare a one-minute speech so that
they can quickly and easily articulatethefirm’sKM strategy. Furthermore,
second-tier management must beinvolved; that is, practiceand department
heads are also informed, and they must be active supporters. Discuss KM
plans at partnership meetings and retreats; spread the message about why
itisimportant.

e Thefirst stepistoconduct aknowledge audit. Thisinvolves spending time
with theright peoplein the practice areas, and identifying how knowledge
is created and transferred, with an eye for areas for improvement. Focus
on the practice, and spend time with lawyers in the practice areas.
Understand what they do, and ascertain how we can improve the practice.
Consider a broad-based knowledge management team, comprised of
attorneys and staff, representative of the firm’s practice areas and
locations. For example, Shearman & Sterling, alaw firmin the U.S., has
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created a Knowledge Advisory Board composed of just such a collection
of lawyers and staff. They meet regularly to direct the strategy and overall
plan for the firm’'s knowledge management initiative, with areal focuson
best practices.

*  The next step isto develop a plan to address the needs, which have been
distilled from this effort. It should focus on how the firm can capture and
reuse important knowledge assets. Content is king. If we do not have a
method and processfor easily capturing and accessing hel pful information,
then we will not be successful.

*  Oneof the key elements of the plan must be how we will create processes
that facilitate knowledge sharing. They must be unobtrusive or they will
not befollowed, the content will provide marginal value, andtheutility and
benefits of the system will suffer. This may be the most important
consideration of all. Sherman & Sterling created a role of Knowledge
Coordinator in each practicegroup. These peoplenot only helpto determine
what processes make sense; they are also directly responsible for ensuring
that their respective practice areas participate.

e Tryalittlemarketing and shameless self-promotion. How we pitch KM in
the firm may be agreat determinant of its success. When considering KM,
it all soundstoo dramatic and complicated for lawyersto really embrace.
Bonnie Speer-McGrath, of Speer Software Training, suggests that the
sametactics used to sell new technology innovationsto lawyers as part of
the training process can also be used to get lawyers excited about KM.
Finding ways to tangibly demonstrate how lawyers perform tasks today,
coupled with how they could accomplish the same tasks faster and with
better results, iskey. Giventhestructural impedimentstoimplementing KM
inlaw firms, firms must embrace abroad strategy for introducing it to their
firms. Promotion and education cantakemany forms, fromformal briefings
to hands-on training, to the use of success stories, in which specific
examples of the effective use of such tools and processes are highlighted.
Lawyers want to know, “What'sin it for me?’

. Focus on the needs of firm lawyers. Create a team to lead the effort that
includesthem. Spend timewith them; ascertain needs, and focus effortson
building processes that will facilitate the incorporation of new content. If
we have done a good job of understanding their needs and in providing
useful content for them, then we can be sure that “If you build it, they will
come.”
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Figure 5. Knowledge Management Matrix

Innovative
Knowledge

Advanced
Knowledge

Levels Core
Categories Knowledge
Administrative
Knowledge
Declarative
Knowledge
Procedural
Knowledge
Analytical
Knowledge

Knowledge Management Matrix

To identify knowledge management applications, we can combine knowl-
edge levelswith knowledge categories. Core knowledge, advanced knowledge
andinnovativeknowledgeiscombined with administrativeknowledge, declara-
tiveknowledge, procedural knowledgeand analytical knowledgein Figure5. We
have created a knowledge management matrix with 12 cellsfor IS/IT applica-
tions.

The knowledge management matrix can first be used to identify the current
IS/IT that support knowledge management inthefirm, asillustrated in Figure 6.

Now the knowledge management matrix can beappliedtoidentify futurel S/
IT, as illustrated in Figure 7. The systems do only serve as examples; they
illustratethat it is possible to find systems than can support all combinations of
knowledge categories and knowledge levels.

Softwareand systemssuitablefor knowledge managementinalaw firm can
now be identified using the knowledge management matrix. In Figure 8,
examples of software to support systemsin Figure 7 are listed.

Figure 6. Knowledge Management Matrix for the Current ISIT Stuation

Levels Core Advanced Innovative
Categories Knowledge Knowledge Knowledge
Administrative Accounting system Competence database

Hours billing Client firm information
Knowledge Clients database Internet
Email
Word processing
Spreadsheet

Salary system

Declarative Library system Law database
Knowledge Electronic law-book
Electronic legal sources
Procedural Case collection Internal databases
Document standards Intranet
Knowledge Procedural standards Public databases
Document examples
Analytical Law interpretations Groupware
Knowledge
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Figure 7. Knowledge Management Matrix for Desired |SIT Stuation

Levels Core Advanced Innovative
Categories Knowledge Knowledge Knowledge
Administrative Accounting system Competence database Client statistics

Hours billing Client firm information Lawyer statistics
Knowledge Clients database Internet Recruiting system
Email Videophone Scanning
Word processing Video conference Quality assurance
Spreadsheet Quality system Benchmarking
Salary system Financial services Customer relationships
Electronic diary Intranet Net-based services
Electronic reception Net agent Electronic diary
Office automation Electronic meetings Mobile office
Message system Executive information
Declarative Library system Law database Law change base
Knowledge Electronic law-book Electronic library Precedence base
Electronic legal sources Electronic law-book Conference system
Document management Extranet Intelligent agents
Legal databases International legal sources Artificial intelligence
Commercial databases Portals
Work flow systems
Procedural Case collection Internal databases Video registration
Document standards Intranet Case system
Knowledge Procedural standards Public databases Online services
Document examples Experience database
Planning system Image processing
Standards archive Document generation
Publishing system International law base
Public Web access
Analytical Law interpretations Groupware Expert register
Knowledge Voice recognition Intelligent agents Expert system
Case interpretations Client monitoring Research reports
Extranet Subject database
Discussion groups Data warehouse
Video conference

Let uslook at one example in Figure 8. Knowledger is listed as potential
software in the innovative-analytical knowledge location. Thisis an ambitious
location of asoftware product that hasyet to demonstrateitsreal capabilitiesin
knowledge firms. According to the vendor Knowledge Associates
(www.knowledgeassociates.com), Knowledger 3.0 is complete knowledge
management software that can be integrated with other systems in the firm.
Knowledger is Web-based and supports the firm in categorizing internal and
external information, aswell aslinking incominginformationto existinginforma-
tion.

Let us look at one more application in the most demanding location of
innovative-analytical knowledge. There we find something called Summation.
Summation is a system for document handling for use in large court cases
(www.summation.com). In the large court case of Balder in Norway, law firm
Thommessen Krefting Greve Lund (TKGL) used Summation in 2001. The
Balder caseisadispute between Exxon and Smedvig about the rebuilding of an
offshorevessel costing 3 billion Norwegian crones. TKGL had more than 2,500
binderswhen the court case started inthecity of Stavanger. All thesedocuments
were scanned into adatabase for use by Summation. When lawyersfrom TKGL
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Figure 8. Knowledge Management Matrix for Software Supporting Desired

ISIT Stuation
Levels Core Advanced Innovative
Categories Knowledge Knowledge Knowledge
Administrative Microsoft Word Microsoft Access Intranet
Microsoft Excel Lotus Approach Internet
Knowledge Microsoft Outlook Corel Paradox Extranet
SuperOffice Infotorg WAP
Timex IFS PDA/Palm
Concorde XAL Rubicon KnowledgeShare
DBMS Concorde IFS Business performance
SuperOffice K-link Mikromarc 2 statistic
Microsoft Office Akelius dokument IFS Front Office
Oracle Windows NT Psion
Agresso Explorer Nomade
Powermarkt CheckPoint Firewall Netscape Netcaster
Uni gkonomi RealMedia
Datalex Advisor klient
Justice Data Systems Completo Advokat
GroupWise Visma Business Advokat
Alta Law Office
ESI Law
Declarative NorLex Lovdata Hieros Gamos
CarNov Celex Eudor
Knowledge RightOn BibJure Abacus Law
Lovdata Shyster Lawgic
NORSOK Finder Netmeeting
Prjus Lov chat
BookWhere LegalSeeker
KG Agent
Lotus K-station
Domino Workflow
Procedural Jasper Lotus Domino Justice
Karnov Domino.Doc Autonomy
Knowledge Mikas DOCS Open LegalSeeker
Aladdin ePaper HotDocs Expert Legal Systems
Action Request System Adobe photoshop Hieros Gamos
DocuShare EUR-Lex Real Media
CyberWorks Training ODIN Amicus Attorney
Learning Space eCabinet
Analytical PDA/Palm Lotus Notes Summation
Lotus LearningSpace iNotes Knowledger
Knowledge Lotus Quickplace Lotus K-Station Lotus Raven
Lotus Sametime Jasper Shyster
IBM Content Manager Novell GroupWise XpertRule Miner
IBM Enterprise Portal Microsoft Exchange Expert Choice
Voice Express Netscape Communicator Dragon Dictate
Collaborative Virtual Work JSF Litigator's Notebook
Search Sugar Empolis K42
\chip Legal Files

present material incourt, they submit it fromtheir laptops. When new information
emergesin court, then it isregistered in Summation. When TKGL lawyers are
to trace technical and financial developmentsfor Balder, they make asearchin
the Summation database.

Another law firm is also using Summation. The law firm Bugge Arentz-
Hansen Rasmussen (BA-HR) has the task of finding money after the late
shipowner Jahre. The money is expected to be found in banks in countries in
which there are no taxes. The hunt for Jahre funds has been going on for almost
adecade, and BA-HR has developed alarge Summation database enabling BA-
HR lawyersto present important informationinthecourtinthecity of Drammen.
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A third example of Summation use can be found in the U.S. The Justice
Department used Summation initslegal struggle with Microsoft. According to
Summation Legal Technologies (2001), Summation helped the Justice’s lead
prosecutor, David Boies, piece together the most damaging information for
Microsoft. In presenting its defense, which ended on February 26, Microsoft
relied more than Justice did on alow-tech overhead projector.

According to Susskind (2000, p. 163), six kinds of expert systems can play
an important rolein law firmsin the future:

. Diagnostic systems. Those systems offer specific solutions to problems
presented to them. From the facts of any particular case, aselicited by such
asystem, itwill analyzethedetail sand draw conclusions, usually after some
kind of interactive consultation. These systems are analogous to the
medical diagnostic systemsthat make diagnoses on the basis of symptoms
presented to them. An example of a diagnostic system in law would be a
taxation system that could pinpoint the extent to which and why a person
isliableto pay tax, doing so on the basis of amass of detailsprovidedtoit.

. Planning systems. In a sense, planning systems reason in reverse. For
these systems are instructed as to a desired solution or outcome and their
purposeisto identify scenarios, involving both factual and legal premises
that justify the preferred conclusion. In tax law, a planning system could
recommend how best ataxpayer should arrange his or her affairs so asto
minimizeexposuretoliability. Theknowledge held within planning systems
can be very similar to that held within diagnostic systems; what is quite
different is the way that that knowledge is applied.

. Procedural guides. Many complex tasks facing legal professionals re-
guireextensive expertiseand knowledgethat isinfact procedural in nature.
Expert systemsas procedural guidestaketheir usersthrough such complex
and extended procedures, ensuring that all mattersare attended to and done
within any prescribed time periods. An example of such asystemwould be
onethat managed theflow of acomplex tax evasion case, providing detailed
guidance and support from inception through to final disposal.

e The intelligent checklist. This category of system has most often been
used to assist in auditing or reviewing compliance with legal regulations.
Compliance reviews must be undertaken with relentless attention to detail
and extensivereferencetolarge bodiesof regulations. Intelligent checklists
provide a technique for performing such reviews. They formalize the
process. Intaxation, anintelligent checklist approach coul d be used to assist
in the review of a company’s compliance with corporation tax.

. Document modeling systems. These systems — also referred to as
document assembly systems — store templates set up by legal experts.
These templates contain fixed portions of text together with precise
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indicationsasto the conditions under which given extracts should be used.
In operation, such asystem will elicit fromits user all the detailsrelevant
to a proposed document. This is done by the user answering questions,
respondingto promptsand providinginformation. Onthebasisof theuser’s
input, the system will automatically generate a customized and polished
document on the basis of its knowledge of how its text should be used.

*  Arguments generation systems. It is envisaged that these systems are able
to generate sets of competing legal arguments in situations when legal
resources do not provide definitive guidance. Rather than seeking to
provide legal solutions (as diagnostic systems strive to do), argument
generation systems will present sound lines of reasoning, backed both by
legal authority and by propositions of principle and policy. These lines of
reasoning will lead to arangeof legal conclusions. Such systemswould help
usersidentify promising lines of reasoning in support of desired outcomes
while, at the same time, advancing other arguments that may need to be
refuted.

EMPIRICAL TESTSOF THE
KMT STAGE MODEL

The knowledge management technology stage model was tested empiri-
cally in Norway and Australiain 2002. Surveys of law firmswere conducted in
both countries (Gottschalk & Khandelwal, 2003, 2004).

Law Firm Survey in Norway

The largest law firms in Norway were obtained from the Website
www.paragrafen.no. This Website lists all law firms in Norway that have a
home page on the Internet. The largest law firms were selected by identifying
al law firmsthat had at least five lawyersin the firm. This procedure resulted
inatotal of 102 law firms. It waspossibleto obtain email addressesfor managing
directors /chief executive officersin 95 of these law firms by contacting the
firms. Most law firms in Norway are small. While knowledge management
technology for sharing information is dependent on a minimum number of
lawyers to make sense, only law firms with a minimum of five lawyers were
selected for this survey.

Questionnaires were prepared and sent to the chief executive officer
(CEO) ineachfirm. Thequestionnairewas developed in QuestBack. QuestBack
is an online tool for electronic research. The service is built around three
modules: QuestDesigner, to create and publish surveys, QuestReporter, for
analysis of incoming responses, and QuestManager, to administer ongoing
QuestBack initiatives (www.questback.com). QuestBack has a reminder func-
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Figure 9. Characteristics of Respondents

Characteristic Response

Job title of most respondents Lawyer

Years with the firm on average 6 years

Persons in the firm 65 persons
Lawyers in the firm 43 lawyers
Partners in the firm 14 partners
Income budget 10 Mill. US$
IT budget 0,2 Mill. US$

Persons in IT function in the firm 1,1 persons

tion, which was used for two follow-ups about one week and two weeks after
the date of theinitial mailings. Five firms declined participation, citing that the
guestionnaire was too long. Useable responses were returned by 19 firms,
providing a response rate of 20 percent.

Characteristics of respondents are listed in Figure 9. Although most
respondentsindicated thejobtitle of lawyer, their current position wasmanaging
partner or chief executive officer. The average responding law firm had a total
of 43 lawyers, which by Norwegian standards indicates large law firms.
Fourteen of these lawyers were partnersin the firm. The IT budget constituted
2.3 percent of the income budget, while IT staff was 1.7 percent of total staff
in the average firm.

Figure 10 showsthe number of responding firmscurrently operatingineach
stage of growth. Thisis based on the part of the survey instrument describing
extensively the four stages of growth. Generally, the results show that what-
they-know occursmost often, followed by who-knows-what and end-user tools.
Only one firm reported Stage IV of how-they-think.

Figure 10. Distribution of Stages of Growth

Stage of Growth Number Percent
End-user tools (people-to-technology) 3 16
Who-knows-what (people-to-people) 4 21
What-they-know (people-to-docs) 11 58
How-they-think (people-to-systems) 1 5
Total 19 100
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Figure 11. Paths of Evolution

Paths of Evolution Number  Percent
| End-user tools to Il who-knows-what to Il what-they-know 4 50.0
| End-user tools to Il what-they-know 1 125
1l Who-knows-what Il what-they-know 1 125
| End-user tools to Il what-they-know to Il who-knows-what 1 125
11l what-they-know to Il who-knows-what to | end-user tools 1 125
Total 8 100.0

Figure 11 showsthe various paths of evolution reported by the respondent
firms. Unfortunately, only eight out of 19 respondents filled in this part of the
guestionnaire. As expected, the path of evolution generally proceeds from end-
user tools to who-knows-what to what-they-know. This was the case for three
respondents. However, theremaining fiverespondents show varying patterns of
reciprocal behavior, asillustrated in Figure 12.

Figure 13 shows the mean values of benchmark variables in each stage of
growth for knowledge management technology inlaw firms. Ideally, if thereis
perfect fit between the values of benchmark variables and the stages of growth,
the mean value for Stage | would be 1.0, Stage |l would be 2.0, Stage |11 would
be 3.0 and Stage IV would be 4.0. There was one respondent at Stage IV
according to Figure 10, but this respondent did not fill in the questionnaire for
benchmark variables, causing this column to be without numbersin Figure 13.

Figure 12. Paths of Evolution

End-user tool systems Who-knows-what systems What-they-know systems How-they-think-systems
Firm1 »

Firm 2 >

Firm3 E

Firm4 g g ~

Firm5 v i 4

Firm 6 > » | —

Firm7 |

Firm8 <
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Figure 13. Mean Values of Benchmark Variables at Each Stage of Growth

Stage | Stage Il Stage Il Stage IV Coefficient
No. Benchmark Variable END-USER WHO WHAT HOW Reprggucib
T ATtk Thk YR
1 Trigger of IT for KM 1.00 2.00 2.13 .57
2 Top management's participation 3.50 2.75 2.80 .31
3 User management's participation 3.50 2.25 2.90 44
4 Principal contribution 2.00 2.75 3.00 .13
5 Technology assessment 3.00 2.50 2.22 .27
6 Focus 1.00 1.25 2.25 .50
7 Dominating statement 3.50 2.75 2.75 .36
8 Philosophy 2.50 1.50 2.38 .07
9 Critical success factor 1.50 3.25 3.13 .29
10 Strategy 1.50 2.00 2.50 .57
11 Main task 3.00 3.00 2.75 .50
12 Main purpose 3.00 1.75 2.50 .57
13 Main applications 2.00 1.75 1.25 14
14 Attitude 2.50 2.75 2.75 .50
15 Value shop activity 3.50 3.67 3.29 .38
16 Contribution of IT function 2.50 2.50 2.40 .38
17 Role of IT manager 2.50 2.50 2.22 .27
18 Performance of IT function 2.00 3.33 2.90 .13
19 Key issue for IT function 2.00 3.00 3.25 .36
20 IT manager's participation 4.00 2.33 2.67 .36
21 Status of IT executive 4.00 3.50 3.43 A2
22 Business level 3.00 2.75 3.63 .07
23 Main effect 2.50 3.25 3.13 .29
24 Priority in business 4.00 3.25 2.13 .23
25 Management agenda 4.00 2.00 1.88 .38
26  Priority in marketing 4.00 2.75 2.25 .38
27 Normal work 1.50 3.00 3.38 .36
28 Knowledge growth 3.00 3.25 2.88 43
29 Knowledge characteristics 3.00 3.00 2.38 .15
30 Status of KM executive 4.00 4.00 3.57 .27
31 Response time to clients 2.00 2.33 2.00 .15
32 Response quality 3.00 2.00 2.75 .33
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Results in Figure 13 indicate that very few benchmark variables have
cumulative propertiesin thissurvey. Only seven out of 32 benchmark variables
have such properties by higher numbers at higher stages: trigger of 1T for KM,
principal contribution, focus, strategy, attitude, key issue for IT function, and
normal work.

Several explanationsfor thislack of confirmation of benchmark variables
emerge. First, it is assumed that the stage indicator is linked to the benchmark
variables. However, in the expert ratings, only advancement was measured, not
stage assuch. Second, it isassumed that the responseto stageindicator question
is correct and that the benchmark variables should be consistent with this
response. However, it could be assumed that thereis an opposite relationship of
benchmark variablesleadingto stageresponse. Finally, the samplesizeissmall.

In the last column in Figure 13, a measure of validity is applied. The
coefficient of reproducibility (CR) calculates the fraction of benchmark re-
sponses that correspond to stage responses. Normally, the CR should be at | east
.9 to be acceptable. None of the benchmark variables pass this test. In this
research, the requirement was relaxed to .5 because of the small sample size.

Thisresearch proceeded by excluding nonconforming benchmark vari-
ables. The remaining benchmark variables are listed in Figure 14. These
benchmark variables show both cumulative properties and a CR of at least .5.
Only four benchmark variables satisfied these two requirements.

Only four benchmark variables satisfied these two requirements. These
four benchmark variables are listed in Figure 15.

When the obtained coefficient of reproducibility is below the required
criterion, thescaleneedsto berefined until the CR reachesthedesiredlevel. This
approach resulted in Figure 16. The average CR improved from .33 t0 .53. The
first benchmark variable concerned with trigger of IT for KM did not improve.
The second benchmark variable concerned with top management’ scommitment
improved its CR from .31 to .38 by changing the sequence to almost always
(Stage 1), sometimes (Stages 1), frequently (Stage 111) and rarely (Stage V).

Figure 14. Mean Values of Conforming Benchmark Variables

Stage | Stage Il Stage Il Stage IV Coefficient of

. Reproducibility
No. Benchmark Variable END-USER WHO KNOWS WHAT THEY HOW THEY (CR)

TOOLS WHAT THINK THINK

1 Trigger of IT for KM 1.00 2.00 2.13 57
6 Focus 1.00 1.25 2.25 .50
10 Strategy 1.50 2.00 2.50 .57
14 Attitude 2.50 2.75 2.75 .50
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Figure 15. Conforming Benchmark Variables of Evolutionary Stages

Stage | Stage Il Stage llI Stage IV
No. Benchmark END-USER WHO KNOWS WHAT THEY HOW THEY Inspired by
Variable TOOLS WHAT THINK THINK
people-to- people-to- people-to-docs  people-to-
technology people systems
1 Trigger of IT Individual Organizations’ Automate Automate King & Teo,
for KM lawyers’ needs  needs for lawyers' lawyers' 1997
for tools information information work  knowledge work
6 Focus Availability Reorganization Culture Replacement Khandelwal &
Gottschalk,
2003
10 Strategy Tool strategy Stock strategy Flow strategy Growth strategy ~ Hansen,1999
14  Attitude Skeptics Conservatives Early adopters Innovators Tiwana, 2001

The last benchmark variable concerned with quality in terms of responses to
clientsimprovesits CR by reversing the scale: firmsat Stage | have clientsthat
are happy with responsesmorethan 95 percent of thetime, firmsat Stagell have
clientsthat are happy with responses 90 percent to 95 percent of thetime, firms
at Stage 111 have clients that are happy with responses between 50 percent and
89 percent of thetime, whilefirmsat Stage |V have clientsthat are happy with
responses less than 50 percent of the time.

The questionnaire for this survey had a variety of questions related to IT
support in knowledge management. Some questions were concerned with the
extent of IT use at each stage of growth. Average responses to such questions
are listed in Figures 17 to 20. Figure 17 lists the extent of IT use in terms of
people-to-technology, Figure 18 intermsof people-to-people, Figure 19 people-
to-docs, and Figure 20 people-to-systems. Average responses are for all 19
responding law firms.

Electronic mail is most extensively used within the people-to-technol ogy
Stagel. Internal standards database is most extensively used within the people-
to-people Stage | 1. Database with client cases is most extensively used within
the people-to-docs Stage 111, while expert systems are most extensively used
within the people-to-systems Stage V.

Thelast row in each tableisasummary item. While end-user toolsare used
extensively (score of 4.5), who-knows-what systems are somewhat used (3.7),
and so are what-they-know systems (2.8). How-they-think systems are hardly
used at all (2.0). Thisresult, that the extent of use declines from 4.5 via 3.7 to
2.8 and finally to 2.0 for the stages in the growth model, provides empirical
support for the stages of growth model for knowledge management technol ogy
inlaw firms.
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Figure 16. Empirical Changes in Evolutionary Stages

191

Stage | Stage Il Stage Il Stage IV Coefficient of Coefficient of
Reproducibilit Reproducibilit
No. Benchmark END-USER WHO KNOWS WHAT THEY HOW THEY (Clg) ¥ (Clg) Y
Variable TOOLS WHAT THINK THINK
BEFORE AFTER
people-to- people-to- people-to- people-to-
technology people docs systems
1 Trigger of IT for Individual Organization’s Automate Automate 57 57
KM lawyers’ needs for lawyers' lawyers'
needs for information information knowledge work
tools work
2 4
1 3
2 Top Rarely Sometimes Frequently Almost always 31 .38
management's
participation 4 2 3 1
3 User Rarely Sometimes Frequently Almost always 44 44
management's
participation 1 2 3 4
4 Principal Efficiency of Effectiveness of ~ Effectiveness ~ Competitiveness 13 53
contribution lawyer lawyer of firm of firm
4 1 2 3
5 Technology Rarely Sometimes Frequently Almost always 27 47
assessment
4 3 2 1
6 Focus Availability Reorganization Culture Replacement 50 50
1 2 3 4
7 Dominating Distribute Produce Make Automate .36 43
statement information documentation decisions work
4 2 3 1
8 Philosophy Client Knowledge Lawyer Client .07 64
satisfaction community independence  independence
2 3 4 1
9 Critical success PCs Knowledge Quality and Culture .29 43
factor and management quantity and
networks systems 2 incentives
4 1 3
10 Strategy Tool strategy Stock strategy Flow strategy Growth strategy 57 57
1 2 3 4
11 Main task Distributing Capturing Sharing Applying 50 57
4 1 3 2
12 Main purpose Administrative  Access to Sharing Automating work 57 64
work information information 1
4 2 3
13 Main Office Customer Knowledge Online Web 14 64
applications support relations management advice
3 4 1 2
14 Attitude Skeptics Conservatives Early adopters  Innovators 50 50
1 2 3 4
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Figure 16. Empirical Changes in Evolutionary Stages (continued)

Stage | Stage Il Stage Il Stage IV Coefficient of Coefficient of
Reproducibilit: Reproducibilit;
No. Benchmark END-USER WHO KNOWS WHAT THEY HOW THEY (Clg) y Cls) Y
Variable TOOLS WHAT THINK THINK
BEFORE AFTER
people-to- people-to- people-to-docs people-to-
technology people systems
15 Value shop Understanding  Implementing Solving clients’ Selecting optimal .38 54
activity clients’ solution problem solution
roblem
P 1 3 2
4
16 Contribution of Supplier Technical Resource of Supplier of .38 50
IT function of PCs infrastructure information systems
4 3 2 1
17 Roleof IT Technology Functional Resource KM 27 40
manager expert administrator manager expert
4 3 2 1
18 Performance of Operational Business Knowledge Long-term 13 53
IT function efficiency implementation implementation impact
1 4 2 3
19 Keyissue for IT Personal Data Information Information .36 57
function computers processing systems networks
1 4 2 3
20 IT manager's Rarely Sometimes Frequently Almost always .36 50
participation
4 2 3 1
21 Status of IT Three ormore  Two One One with access 42 58
executive
4 1 3 2
22 Business level Availability- Efficiency- driven  Effectiveness- Expert- driven 07 71
driven driven
2 3
4 1
23 Main effect Reduced Effective New Client .29 43
dependence application knowledge performance
1 4 2 3
24 Priority in Fourth Third Second First 23 54
business
4 3 2 1
25 Management Year Month Week Day .38 54
agenda
3 2 4 1
26 Priority in Fourth Third Second First .38 46
marketing
4 2 3 1
27  Normal work User-friendly Efficiently Innovative lll-specified .36 50
experience organized solutions problems
4 1 2 3
28 Knowledge Know- Know- Know-how to Know-how client 43 50
growth what why solve solve
4 1 3 2
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Figure 16. Empirical Changes in Evolutionary Stages (continued)

Stage | Stage Il Stage IlI Stage IV Coefficient of Coefficient of
Reproducibility  Reproducibility
No. Benchmark END-USER  WHO WHAT THEY HOW THEY (CR) (CR)
Variable TOOLS KNOWS THINK THINK
WHAT BEFORE AFTER
people-to- people-to-docs people-to-
technology people-to- systems
people
29 Knowledge Experts Some Documented in Well .15 62
characteristics dictate explicated methodology explicated
knowledge
4 3 2
1
30 Status of KM Three or Two One Direct access 27 55
executive more
1 3 2
4
31 Responsetime One week One day One hour One minute 15 69
to clients
1 3 2 4
32 Response Less than 50% to 89% 90% to 95% More than .33 42
quality 50% 95%
3 2
4 1

Figure 17. The Extent of Use of End-User Tools (1-little extent, 6-great
extent)

People-to-technology Use
Text processing (e.g., Word) 5,4
Presentations (e.g., PowerPoint) 2,6
Electronic mail (e.g., Notes mail) 5,6
External legal databases (e.g., Lovdata) 5,2
End-user tools for lawyers 4,5

Figure 18. The Extent of Use of Who-Knows-What Systems (1-little extent,
6-great extent)

People-to-people Use
Groupware for cooperation (e.g., GroupWise, Lotus Notes) 2,7
The firm’s intranet 3,8
The firm’s own Web pages on the Internet 3,6
Internal standards database 4,1
Systems providing information about lawyers’ knowledge 3,7
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Figure 19. The Extent of Use of What-They-Know Systems (1-little extent,
6-great extent)

People-to-docs Use

Groupware for knowledge (e.g., GroupWise, Lotus Notes)
Database with client cases
Database with best practices

Document system (e.g., DocsOpen)

N W W W N
o U P33

Systems providing information based on lawyers’
knowledge

Figure 20. The Extent of Use of How-They-Think Systems (1-little extent,
6-great extent)

People-to-systems Use

Expert system (e.g., Knowledger)
Neural network system
Intelligent agent (e.g., Autonomy)

Case-based reasoning system

I =
o NN OB O

Systems solving knowledge problems for lawyers

Inthesurvey instrument, therewere questionsrel ated to positionsand other
characteristics of IT in knowledge management, as listed in Figure 17. The
position of CIO (chief information officer) hasbeen somewhat longer inthefirm
compared to CKO (chief knowledge officer).

Did these positions have any influence on the stage for law firms? This
guestion can be answered using regression analysis. The analysisshowsthat the
number of yearsof theknowledge management position hasasignificant positive
impact onthe extent of I T useinterms of stage of growth. Law firmswith newly
created CKO positions are at an earlier stage than law firms with long CKO
experience. The same appliesto the CIO position, where law firmswith along
tradition of ClOs are at a higher stage. Thetwo remaining itemsin Figure 4.21
had no significant influence. It may seem surprising that the number of years
knowledge management has been a management topic in the firm had no
significant influence on the stage of growth.

The survey instruments also included questions on knowledge-sharing
perceptions, reward attitudes, support for personal development and perfor-
mance appraisal. These questions were derived from research conducted by
Hunter et al. (2002). Figure 22 showsresultsfor knowledge-sharing perceptions.
The questions were posed somewhat differently than earlier questions, as
respondents were asked whether they disagreed or agreed with each statement.
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Figure 21. Average Number of Years for Positions and Other Characteristics
(1-little extent, 6-great extent)

Positions and other characteristics in the firm Years
The information technology position has been in the firm 4
for

The knowledge manager position has been in the firm for 3
Lawyers in the firm have access to Lovdata for 6
Knowledge management has been a management topic in the 4
firm for

Figure 22. Average Response to Statements about Knowledge-Sharing
Perceptions (1-strongly disagree, 5-strongly agree)

Knowledge-sharing perceptions Score

Lawyers are encouraged to share with others what they 3.8
have learned from their recent assignments.

Senior staff are too busy to reflect on their experiences 3.2
and share them.

The firm has a well-organized system for sharing 3.4
knowledge (e.g., about clients, managing projects, new
approaches) within departments or practice areas.

The firm has a well-organized system for sharing 3.3
knowledge (e.g., about clients, managing projects, new
approaches) across departments or practice areas.

There is an expectation that lawyers or their teams will 3.5
have to take a regular turn to provide a reflection on
learning experiences.

Sharing knowledge systematically is part of the firm’s 3.2
culture.

The scalewent from 1 (strongly disagree) to 5 (strongly agree). Thismeansthat
anumber 3 means neither disagree nor agree. Thefirst question in Figure 4.22
indicates that respondents did somewhat agree that lawyers are encouraged to
sharewith otherswhat they havelearned from their recent assignments. Similar
resultsareobtained for the other questions on knowledge-sharing perceptionsin
which respondents only marginally agreed with the statements. The second
guestion was a turned question, indicating a marginal disagreement with the
statement.

Figure 23 listsresponses concerning reward attitudes. Resultsindicate that
individual evaluation is more common than teamwork evaluation when salary
increases take place.
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Figure 23. Average Response to Statements about Reward Attitudes (1-
strongly disagree, 5-strongly agree)

Reward attitudes Score

Lawyer salary increases in the firm are based on ability 4.2
and how well he/she does his/her work.

Promotion of a lawyer in the firm is based on ability and 4.2
how well he/she does his/her work.

Lawyers are fairly rewarded for the amount of effort they 3.7
put in.

The interest of the work lawyers do compensates for long 3.4
hours and a stressful workload.

The team as a whole is rewarded for good work. 3.2
Teamwork in this firm is fully recognized and rewarded. 3.2

Figure 24 listsresponsesto statements concerned with support for personal
development. Hereisaquestion with marginal disagreement related to training
and devel opment programs. Another question withmoredisagreement isrelated
to training time and opportunity, as this statement was turned.

Figure 25 lists responses to statements concerned with performance
appraisal. Thefirst statement concerned with regular intervalsfor performance
appraisal achieves some agreement, while the remaining statements hardly
receive any positive score at all.

Figure 24. Average Response to Statements about Support for Personal
Development (1-strongly disagree, 5-strongly agree)

Support for personal development Score

The firm provides each lawyer with a well structured 2.9
training and development program

It allocates a generous amount of time for each lawyer’s 3.0
training
Training time and opportunity is often squeezed by day- 3.8

to-day work pressures

Lawyers are encouraged to learn about the law and about 3.9
business practice and marketing.

Lawyers often do tasks without seeing where they fit into 2.9
the wider picture.

I believe lawyers could successfully undertake higher 3.9
level tasks if there was more effective delegation.

The teams in which lawyers work provide a supportive 3.7
learning environment.
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Figure 25. Average Response to Statements about Performance Appraisal
(1-strongly disagree, 5-strongly agree)

Performance appraisal Score

A lawyer'’s performance is appraised fully at agreed 3.6
regular intervals.

Sufficient time is allowed for proper appraisal to be 3.1
provided.
A lawyer is given clear and realizable objectives for the 3.1

development of skills and knowledge.

Appraisal identifies strengths and opportunities for each 3.4
lawyer.
Appraisal identifies weaknesses and threats for each 3.3
lawyer.

Are the stages of growth for knowledge management technology in law
firms associated with different knowledge-sharing perceptions, reward atti-
tudes, support for personal development and performance appraisal? This
guestion can be answered using statistical analysis.

Differences can be expected between Stage | and Stage |1, as Stage | is
individually oriented, while Stagelll isorganizationally oriented. No statistically
significant results were found. However, there were differences in numbers as
expected. For example, teamwork is more recognized and rewarded in stage 111
firmsthaninstagel firms. Similarly, lawyersinstagelll firmsaremorestrongly
encouraged to share with others what they have learned from recent assign-
ments than lawyersin Stage | firms.

Attheend of the survey instrument, respondentswere asked to describe the
firm’ sbusinessstrategy in one sentence. Thirteen out of 19 respondentsfilledin
this part of the questionnaire. Most of them stated that they wanted to become
aleading law firm in Norway. Many had also text on how they would become
aleading law firm. In this context, three business strategies mentioned the word
knowledge, while three strategies mentioned the word quality.

Respondents were further asked to describe the firm’ s knowledge strategy
in one sentence. Twelve out of 19 respondents filled in this part of the
guestionnaire. Analysis showed that there were two kinds of strategies, one
internally focused and another externally focused. Eight respondents had an
internally focused knowledge strategy, whilefour respondentshad an externally
focused strategy. Externally focused strategies typically include knowledge
needs of clients and customers.

Respondentswerefurther asked to describethefirm’ sinformation technol-
ogy strategy in one sentence. Eleven out of 19 respondentsfilled in this part of
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the questionnaire. Responses were used to analyze the extent of alignment
between businessand I T strategy. Alignment between | T strategy and business
strategy is important, and distinctions are often made between administrative,
sequential, reciprocal and full integration (King & Teo, 1997). Administrative
integration is separate planning, sequential integration is one-way linked plan-
ning, reciprocal istwo-way linked planning, and full integration issimultaneous
planning. Results indicate that 27 percent of the law firms had administrative
integration, 54 percent had sequential integration, 9 percent had reciprocal
integration, and 9 percent had full integration.

Respondents were further asked to describe the firm’s human resources
strategy in one sentence. Nine out of 19 respondents filled in this part of the
guestionnaire. Based on this sample, two groups emerged. One group of law
firms considered the human resource strategy mainly to be a recruitment
strategy, in which the firmis concerned with recruiting the best legal talentsto
the firm. This group had four firms. The other group considered the human
resource strategy mainly to be a development strategy, in which the firm is
concerned with improving the skills of lawyersin the firm. This group had five
firms.

Respondentswerefurther asked which functioninthefirmwasresponsible
for knowledge management. A variety of answers emerged: the board (one
firm), onepartner (fivefirms), CEO (twofirms), CKO (twofirms), librarian (one
firm), CIO (onefirm), CPO (onefirm), and everybody (one firm). Fourteen out
of 19 firms responded to this question.

The last question asked which function in the firm was responsible for I T
management. Again, a variety of answers emerged: the board (one firm), a
partner (four firms), CEO (five firms) and CIO (five firms). Fifteen out of 19
firms responded to this question.

Law Firm Survey in Australia
The stages of growth model for knowledge management technology was
first tested in Australia before the survey in Norway. A total of 500 Australian
law firms received the questionnaire, and 47 firms responded, representing a
responserate of 9 percent. Characteristicsof respondentsarelistedin Figure 26.
The responding 47 Australian law firms had the following distribution
concerning stages of growth:

*  26law firms (55 percent) in Australiaarein Stage | of end-user toolswith
a people-to-technology strategy;

e sixlaw firms (13 percent) in Australiaarein Stage Il of who-knows-what
systems with a people-to-people strategy;

e 10law firms (21 percent) in Australiaare in Stage |11 of what-they-know
systems with a people-to-docs strategy;
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Figure 26. Characteristics of Respondents in Australia

Characteristic Response

Job title of most respondents Managing director

Years with the firm on average 11 years

Persons in the firm 124 persons
Lawyers in the firm 57 lawyers
Partners in the firm 15 partners
Income budget 4 mill. US$
IT budget 0.1 mill. US$

Persons in IT function in the firm 2.9 persons

* fivelaw firms (11 percent) in Australiaarein Stage IV of how-they-think
systems with a people-to-systems strategy.

All fivefirmsin Stage IV had gonethrough the previous Stage | to Stagel 11
before entering this stage.

Law firmsin Australia responded significantly differently to knowledge-
sharing perceptions and reward attitudes depending on the current Stage | vs.
Stage I11. Most of the 26 law firmsin Stage | were oriented towards individual
lawyersintermsof limited knowledge-sharing perceptionsandindividual reward
attitudes, while most of the 10 law firmsin Stage 111 were oriented towards the
firmasawhole. Individual orientation matches peopl e-to-technol ogy of end-user
tools, whilefirm orientation matches peopl e-to-information of what-they-know
systems. Most of the 26 law firms in Stage | had rewards and promotions
depending almost exclusively on individual performance. Most of the ten law
firmsin Stage 111 had rewards and promotions depending to a larger extent on
knowl edge sharing, stimulating knowledge-sharing and using systemsfor knowl -
edge sharing.

This result suggests that when a firm moves from Stage | to Stage 11, the
firmwill haveto changeitsknowledge sharing and rewardsfromindividual focus
to organizational focus. Evidence suggests that many firms are currently
struggling with thiskind of culture changein their organizations.

Comparison of Norwegian and Australian Law Firms
Having collected survey data in both Norway and Australia, we are now
able to make comparisons between the two countries. From previous studieswe
know that Australia and Norway both have similarities and differences in
businessin terms of information technology applications.
Figure 27 lists characteristics of respondents in Australia and Norway.
Participating law firms in Australia were larger than participating firms in
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Figure 27. Characteristics of Respondents in Norway and Australia

Characteristics Norway Australia

About respondents

Years in the firm 6 years 11 years
Persons in the firm 65 persons 124 persons
Lawyers in the firm 43 persons 57 persons
Partners in the firm 14 persons 15 persons
Fraction lawyers 66% 46%
Fraction partners 33% 26%
Income budget 10 mill. US$ 4 mill. US$
IT budget 0.2 mill. US$ 0.1 mill. US$
IT personnel 1.1 persons 2.9 persons
Income per person 0.2 mill. US$ 0.03 mill. US$
Fraction IT budget 2.3% 3.3%
Fraction IT personnel 1.7% 2.3%

About stages of growth

Stage |: People-to-technology 16% 55%
Stage Il: People-to-people 21% 13%
Stage Ill: People-to-docs 58% 21%
Stage |V: People-to-systems 5% 11%

Figure 28. Paths of Evolution

Paths of Evolution Norway Australia
| End-user tools to Il who-knows-what to 11l what-they-know 5.,0% 8.1%

| End-user tools to Il what-they-know 12.5% 13.5%
I Who-knows-what Il what-they-know 12.5% -

| End-user tools to Il what-they-know to Il who-knows-what 12.5% 2.7%
Il what-they-know to Il who-knows-what to | end-user tools 12.5% -

| End-user tools - 56.8%
Other paths in line with the stages of growth model - 16.2%
Other paths not in line with the stages of growth model - 2.7%
Total 100.0% 100.0%
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Figure 29. Typology of Evolutionary Stages

Stage | Stage Il Stage llI Stage IV
No. Benchmark END-USER WHO KNOWS WHAT THEY HOW THEY Inspired by
Variable TOOLS WHAT THINK THINK
people-to- people-to- people-to-docs  people-to-
technology people systems
1 Trigger of IT Individual Organizations’ Automate Automate King & Teo,
for KM lawyers’ needs  needs for lawyers' lawyers' 1997
for tools information information work  knowledge work
Australia
Norway
2 Top Rarely Sometimes Frequently Almost always King & Teo,
management’s | 1997
participation Australia
Norway
3  User Rarely Sometimes Frequently Almost always King & Teo,
management's | 1997
participation Australia
Norway
4 Principal Efficiency of Effectiveness of ~ Effectiveness of =~ Competitiveness Khandelwal
contribution lawyer lawyer firm of firm &
Gottschalk,
Australia Norway 2003
5 Technology Rarely Sometimes Frequently Almost always King & Teo,
assessment 1997
Norway Australia
12 Main purpose Administrative Access to Sharing Automating Khandelwal
work information information work &
Gottschalk,
Australia 2003
Norway
16 Contribution Supplier of PCs  Technical Resource of Supplier of King & Teo,
of IT function infrastructure information systems 1997
Australia
Norway
17 Roleof IT Technology Functional Resource Knowledge King &
manager expert administrator manager management Teo0,1997
expert
Australia
Norway
18 Performance Operational Business Knowledge Long-term King & Teo,
of IT function efficiency implementation implementation impact 1997
Australia Norway
20 IT manager's Rarely Sometimes Frequently Almost always King & Teo,
participation 1997
Australia
Norway
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Figure 30. The Extent of Use of End-User Tools (1-little extent, 6-great
extent)

People-to-technology Norway Australia

Text processing (e.g., Word)
Presentations (e.g., PowerPoint)
Electronic mail (e.g., Notes mail)

External legal databases (e.g., Lovdata)

[N B, B SRV, |
Ul N Y O
w N
o 3 O J9

End-user tools for lawyers

Figure 31. The Extent of Use of Who-Knows-What Systems (1-little extent,
6-great extent)

People-to-people Norway Australia

Groupware for cooperation (e.g., GroupWise, 2.7 2.8
Lotus Notes)

The firm’s intranet 3.8 3.8
The firm’s own Web pages on the Internet 3.6 2.8
Internal standards database 4.1 2.9
Systems providing information about lawyers’ 3.7 2.9

knowledge

Norway. The partner rationislarger in Norway thanin Australia. The I T budget
in Australiahasalarger fraction of the firm’sincome budget. Most Norwegian
law firms are in Stage 111, while most Australian law firms are in Stage I.

As a consequence of many Australian law firms found in Stage I, many
Australianlaw firms(56.8 percent) report no path of evolution, aslistedin Figure
28. Overall, 75 percent of Norwegian law firms seem to follow the stages of
growth model, while 95 percent of Australianlaw firmsseemtofollow thismodel
when assuming that all firms at Stage | will eventually progressto later stages.

While the survey instrument in Norway had a total of 32 benchmark
variables, the Australian survey instrument had only 10 benchmark variables, as
listed in Figure 29. The resultsfrom Norway had alow coefficient of reproduc-
ibility (CR). Hence, benchmark variables in Figure 29 are instead used to
illustrate average responses in the two countries. In most cases, the average
response is the same. In some cases, such as technology assessment, thereis a
difference between Norwegian and Australian law firms.

The questionnaire in Australia had the same questions concerned with the
extent of IT use at each stage of growth. Average responses to such questions
arelistedinFigure30to 33. Figure 30liststheextent of I T useintermsof people-
to-technology, Figure 31intermsof people-to-peopl e, Figure 32 peopl e-to-docs,
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Figure 32. The Extent of Use of What-They-Know Systems (1-little extent,
6-great extent)

People-to-docs Norway Australia
Groupware for knowledge (e.g., GroupWise, Lotus 2.7 2.9
Notes)

Database with client cases 3.7 3.0
Database with best practices 3.1 2.4
Document system (e.g., DocsOpen) 3.5 4.6
Systems providing information based on lawyers’ 2.8 3.2
knowledge

Figure 33. The Extent of Use of How-They-Think Systems (1-little extent,
6-great extent)

People-to-systems Norway Australia

Expert system (e.g., Knowledger) .7

Neural network system .3
Intelligent agent (e.g., Autonomy)

Case-based reasoning system

N
NN R
e

4

.5
Systems solving knowledge problems for 5
lawyers

and Figure 33 people-to-systems. Average responses are for all 19 and 47
responding law firms respectively.

Electronic mail is most extensively used within the people-to-technol ogy
Stage | in both Australia and Norway. Internal standards database is most
extensively used withinthe people-to-people Stagell in Norway, whilethefirm’'s
intranet isthe most extensively used in Australia. Database with client casesis
most extensively used within the people-to-docs Stage |1l in Norway, while
document system isthe most extensively used in Australia. Expert systems are
most extensively used within the people-to-systems Stage IV in both Australia
and Norway.

In terms of statistical differences, there are two significant differencesin
thetables. First, internal databasesare significantly moreused in Norwegian law
firmscomparedto Australianfirms. Second, document systemsare significantly
more used in Australian law firms compared to Norwegian firms.

The survey instrumentsincluded questions on knowledge-sharing percep-
tionsand reward attitudesin both countries. These questionswere derived from
research conducted by Hunter et al. (2002). Figure 34 shows results for
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Figure 34. Average Response to Statements about Knowledge-Sharing
Perceptions (1-strongly disagree, 5-strongly agree)

Knowledge-sharing perceptions Norway Australia
Lawyers are encouraged to share with others 3.8 4.1
what they have learned from their recent

assignments.

Senior staff are too busy to reflect on their 3.2 3.8

experiences and share them.

The firm has a well-organized system for 3.4 3.2
sharing knowledge (e.g., about clients,

managing projects, new approaches) within

departments or practice areas.

The firm has a well-organized system for 3.3 2.8
sharing knowledge (e.g., about clients,

managing projects, new approaches) across

departments or practice areas.

There is an expectation that lawyers or their 3.5 2.8
teams will have to take a regular turn to
provide a reflection on learning experiences.

Sharing knowledge systematically is part of the 3.2 3.1
firm’s culture.

knowledge-sharing perceptions. The questions were posed somewhat differ-
ently than earlier questions, as respondents were asked whether they disagreed
or agreed with each statement. The scale went from 1 (strongly disagree) to 5
(strongly agree). This meansthat a number 3 means neither disagree nor agree.
The first question in Figure 34 indicates that respondents did somewhat agree
that lawyers are encouraged to share with others what they have learned from
their recent assignments. Similar results are obtained for the other questions on
knowledge-sharing perceptionsthat respondentsonly marginally agreed with the
statementsfor. The second question wasaturned question, indicating amarginal
disagreement with the statement, especially in Australia.

Figure 35 listsresponses concerning reward attitudes. Resultsindicate that
individual evaluation is more common than teamwork evaluation when salary
increases take place, especially in Australia. There are three statistically
significant differencesin Figure 35. First, lawyer salary increasesinthefirmare
significantly more based on ability and how well he/she does his/her job in
Australia. The same is the case for promotion. Third, Australian lawyers are
more fairly rewarded for the amount of work they put in.

Stages of growth were measured in terms of tools and systemsin the first
part of the questionnaire. Each stagewasmeasured through amultipleitem scale
consisting of five items. Reliability for each scale is listed in Figure 36. The
second scale on who-knows-what systems had an unacceptable reliability even
when items were deleted, causing the summary item to be used in Figure 36.
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Figure 35. Average Response to Statements about Reward Attitudes (1-
strongly disagree, 5-strongly agree)

Reward attitudes Norway  Australia
Lawyer salary increases in the firm are based 4.2 4.8

on ability and how well he/she does his/her

work.

Promotion of a lawyer in the firm is based on 4.2 5.0

ability and how well he/she does his/her work.

Lawyers are fairly rewarded for the amount of 3.7 5.0
effort they put in.

The interest of the work lawyers do compensates 3.4 3.3
for long hours and a stressful workload.

The team as a whole is rewarded for good work. 3.2 3.4
Teamwork in this firm is fully recognized and 3.2 3.6
rewarded.

ScoresinFigure 36 areillustrated in Figure 37. Thevisual picture supports
stages of growth interms of less systems use at higher stages. When this picture
iscombined with an earlier figure on paths of evolution, then stronger supportis
present for the stages of growth model for knowledge management technology
inlaw firms. Whiletheearlier figure on pathsof evolution supportsthe sequence
suggested by themodel, Figure 37 supports declining use suggested by themodel .

Knowledge-sharing perceptions, reward attitudes, support for personal
development and performance appraisal were measured through four multiple
item scales. Reliability for each scaleislisted in Figure 38. In the Australian
survey, only the two first scales were included in the questionnaire. While
Norwegian law firms report stronger knowledge-sharing perceptions in their
firmscomparedto Australianfirms, Australianlaw firmsreport stronger reward
attitudes compared to Norwegian firms.

Figure 36. Average Response to Systems Use at Each Stage (1-little extent,
6-great extent)

Multiple item scale Norway Australia Norway Australia
Score Score Alpha Alpha
End-user tool systems 4.7 4.3 .69 .79
Who-knows-what systems 3.7 2.9 - -
What-they-know systems 3.0 3.2 .77 .80
How-they-think systems 1.4 1.5 .89 .85
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Figure 37. Average Response to Systems Use at Each Stage (1-little extent,
6-great extent)

Systems Use at Stages of Growth
6
55
§ 5
W 45
5 4 _—
. Norway
a3 —
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g L] Audtrdia
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15
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Stages of Growth

Thischapter was concerned with thefollowing research question: Dofirms
move through various stages of growth in their application of knowledge
management technol ogy over time, and is each theoretical stage regarded as an
actual stageinlaw firms? Specifically, isthe knowledge management technol ogy
stage model valid? Empirical evidencefrom law firmsin Norway and Australia
provide some support for the knowledge management technol ogy stage model.
Based on this result, several suggestions for future research emerge.

First, even if there are stages of knowledge management technology, the
defined stages and their sequence have to be investigated. For example, if the
approach of personalizationversuscodificationstrategy isapplied (Hansenetal .,
1999), then Stage |1 of personalization and Stage Il of codification may in fact
represent two alternative stages of growth models.

Second, Guttman scaling of benchmark variables must bedirectly related to
the stages of growth, rather than the approach applied here of advancement in
technology use. In future research, benchmark variables should be directly
derived from each stage of growth.

Third, thedel technique should beappliedinfutureresearch. Thecalculation
of del isameasure of associationintablesfor specificapriori predictions, aswell
asasignificancetest (Kazanjian & Drazin, 1989). Because of thelimited sample
size in this research, this approach was not appropriate.
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Figure 38. Average Response to Human Resources Issues (1-little extent,
6-great extent)

Multiple item scale Norway Australia Norway Australia
Score Score Alpha Alpha

Knowledge-sharing 3.3 3.0 .70 .87

perceptions

Reward attitudes 3.8 4.2 .71 .73

Support for personal 3.2 - .71 -

development

Performance appraisal 3.3 - .77 -

Finally, the size of the sample hasto increasein future research by making
it more attractive to respond to the survey. Law firms seem very relevant as an
industry for future research, but their participation has to be stimulated more
successfully than in this research.

A stages of growth model for knowledge management technology was
discussed in this chapter to understand the stage that a law firm has reached
concerning application of information technology in knowledge management.
Four stages are defined, and alaw firm can use the model to develop a strategy
for implementing technology in higher stagesin the model. However, empirical
results suggest that both the sequence of stages and the benchmark variablesfor
stages have to be improved in future research.

LINKING THE KMT STAGE MODEL
TO OTHER MODELS

The knowledge management stage model presented in this chapter can be
conceptually linked to other model s presentedin thisbook. Two examplesarethe
model for intellectual capital management and the model for value shop.

Intellectual Capital Management and Stage M odel

One of the key authorsin the area of intellectual capital is Sveiby (2001),
who developed a model of knowledge transfers. The model consists of nine
knowledgetransfersmechanisms: (1) knowledgetransfersbetweenindividuals,
(2) knowledge transfers from individuals to external structure, (3) knowledge
transfers from external structure to individuals, (4) knowledge transfers from
competence to internal structure, (5) knowledge transfers from internal struc-
ture to individual competence, (6) knowledge transfers within the external
structure, (7) knowledge transfers from external to internal structure, (8)
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knowledge transfers from internal structure to external structure, and (9)
knowledge transfers within the internal structure.

The KMT stage model consists of four stages. Stage | isgeneral I T support
for knowledgeworkers. Thisincludesword processing, spreadsheets, and email.
This stage is called end-user tools and people-to-technology. Stage Il is
information about knowledge sources. Aninformation system storesinformation
about who knowswhat withinthe firm and outside thefirm. The system does not
store what they actually know. A typical exampleisthe company intranet. This
stageis called who-knows-what and people-to-people. Stage 11 isinformation
representing knowledge. The system stores what knowledge workers know in
termsof information. A typical exampleisadatabase. Thisstageiscalled what-
they-know and people-to-documents. Stage 1V is information processing in
knowledgework. Aninformation system usesinformationto eval uatesituations.
A typical example hereisan expert system. Thisstageis called how-they-think
and people-to-systems.

Linking the knowledge transfer model tothe KM T stage model can answer
the question of how each knowledge transfer mechanism finds support from
information technology at each stage of growth. Thisisillustrated in Figure 39,
in which each knowledge transfer mechanism is assigned one specific stage. At
the assigned stage, IT provides the most significant support for knowledge
transfer. Other stages will also provide IT support for the same knowledge
transfer, but only the most significant islisted in Figure 39.

The knowledge management implication of Figure 39isthat I T support for
knowledge transfer mechanisms should not be selected independently of stage.
Rather, the firm should move through each stage of knowledge management
technology. Thisstrategy impliesthat thefirm at Stage | implements|T support
for knowledge transfers from external structure to individuals, knowledge
transfers from internal structure to individual competence, and knowledge
transfers within the external structure. When the firm moves to Stage 11, it
implements| T support for knowledgetransfers between individual sand knowl -
edge transfers from individuals to external structure. When the firm moves to
Stagelll, itimplements| T support for knowledge transfersfrom competenceto
external structure, knowledge transfers from external to internal structure, and
knowledgetransferswithintheinternal structure. When thefirm movesto Stage
IV, it implements I T support for knowledge transfers from internal to external
structure. Thisisillustrated in Figure 40.

InFigure4l, someexamplesof actionsconcerning organizational devel op-
ment and use of information technology are listed for the knowledge transfer
mechanisms. While most of the I T examples belong to the stagesasindicated in
Figure 40, thisFigure 41 also illustrates that technology from other stages may
be of relevance to one specific mechanism.
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Stages of Knowledge Management Technology

Linking Knowledge Management Transfer Mechanisms to

Stage |
End-user tools
People-to-technology

Stage Il
Who-knows-what
People-to-people

Stage Il
What-they-know
People-to-documents

Stage IV
How-they-think
People-to-systems

Knowledge transfers
between individuals

Linking individuals to
each other using
communication

network and intranet

Knowledge transfers
from individuals to
external structure

Linking individuals in
the firm to external
stakeholders using

communication
network, extranet and
the Internet

Knowledge transfers
from external structure to
individuals

Collecting information
from external
stakeholders using
tools such as email and
word processing

Knowledge transfers
from competence to
internal structure

Capturing and
codifying knowledge to
be stored as
information in
corporate databases

Knowledge transfers
from internal structure to
individual competence

Accessing electronic
information using
tools, systems and
electronic agents

Knowledge transfers
within the external
structure

Accessing external
electronic information
using tools, systems
and electronic agents

Knowledge transfers
from external to internal
structure

Capturing and
codifying external
knowledge to be stored
as information in
corporate databases

Knowledge transfers
from internal to external
structure

Accessing Web-based
services by external
stakeholders

Knowledge transfers
within the internal
structure

Integrating systems,
tools, processes and
services

Value Shop and Stage M odel

Value shop isthe typical value configuration of knowledge firms. A value
shop consists of five primary activities. The first primary activity is problem
finding and acquisition. In this activity, knowledge workers use tools such as
email, text processing and presentation material to understand the problem
scope. Hence, I T support in the first primary activity can befound at Stage |, as
illustrated in Figure 42. Knowledge management technology from other stages
will alsobeuseful in problem finding and acquisition, but Stagel seemsto provide
the most significant I T support.

Problem solving draws heavily on various information sources, making
knowledge management technology at Stage |11 the most important IT support.
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Figure 40. Knowledge Management Transfer Mechanisms Assigned to
Stages of Knowledge Management Technology

Stage IV
Stage Il
Stage I Person-to-system
8 Knowledge transfers from
Person-to-document internal to external structure
Stage | 4 Knowledge transfers from
Person-to-person competence to internal
1 Knowledge transfers structure
between individuals 7 Knowledge transfers from
Person-to-tools 2 Knowledge transfers from external to internal structure
3 Knowledge transfers from individuals to external 9 Knowledge transfers
external structure to structure within the internal structure

individuals

5 Knowledge transfers from
internal structure to
individual competence

6 Knowledge transfers
within the external structure

The third primary activity is choice of solution to problem. Expert systems at
Stage 1V will be useful to evaluate alternative solutions to the problem. For
execution of the selected solution, communication with client and involved
partiesisimportant, making knowledge management technol ogy at Stagell most
relevant. The fifth and final primary activity in the value shop is control and
evaluation of problem solving. Inthisactivity, knowledgeworkerswill again use
tools such as email, text processing and presentation tools from Stage I.

The knowledge management implication of Figure 42 is that primary
activities in a value shop will find support from knowledge management
technology as the firm moves through stages. At Stage |, problem finding and
acquisition, and control and evaluation will find support. At Stage I, also
execution of solution will find support. At Stage 111, problem solving will find
support, while choice of solution to problem will find support at Stage V.

Knowledge Management Matrix and Stage Model

Toidentify knowledge management applications, we combined knowledge
levels with knowledge categories as illustrated in Figure 43. When assigning
stages to each combination of level and category, we find that stages develop
along a diagonal in the matrix. While knowledge management technology at
Stage | typically supports core, administrative knowledge, technology at Stage
IV supportsinnovative, analytical knowledge.

Theknowledge management implication of Figure43isthat coreknowledge
will find support from knowledge management technol ogy beforeadvanced and
innovativeknowledge. Similarly, administrativeknowledgewill find support from
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Mechanisms
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1 Knowledge transfers
between individuals

Coach/junior
Management training
Communities of practice
Storytelling
Coffee bars
Creative arenas
Competence lunches

Yellow pages
Log book
Knowledge catalogues
Virtual networks
Personal portal
Corporate portal
Appointment books

User manuals
User training
User forums

Conversations Email
2 Knowledge transfers Seminars Extranet
from individuals to Conferences Email
external structure Exhibitions Virtual networks

Expert systems
Electronic publishing
Examples collection

structure to
individuals

Research projects
Courses
Seminars
Communities of practice

Joint developments Checklists
3 Knowledge transfers Practice groups Internet
from external Joint publishing Extranet

Virtual networks
Intelligent agents
Surveys
Electronic publishing

4 Knowledge transfers
from competence to
internal structure

Concept development
Guidelines
Tools
Frameworks
Examples
Systematized information
Categorized knowledge

Databases
Data warehouses
Knowledge support systems
Document archives
Archives of frameworks
Expert systems
Decision support systems

5 Knowledge transfers
from internal
structure to individual
competence

User training
Incentives
Communities of practice
Help Desk
Documentation
Availability of equipment
Availability of systems
Experience exchange

Modern equipment
E-learning systems
Word processing
Email
Spreadsheet
Presentation graphics
Document archives
Framework archives

structure

Communities of practice
Joint projects
Joint location
Mutual representation

Seminars Knowledge support systems
6 Knowledge transfers Alliances Internet
within the external Partnership Extranet

Electronic publishing
Project management systems
Virtual networks
E-learning systems

7 | Knowledge transfers
from external to
internal structure

Market intelligence
Business intelligence
Training sessions
User experiences
Focus groups
Market surveys

Internet
Extranet
Intelligent agents
Educational programs
Customer database
Supplier database

8 Knowledge transfers
from internal to
external structure

Product descriptions
User handbooks
Project cooperation
Product cooperation
Supply cooperation

Extranet
Educational programs
Product descriptions
User handbooks
Corporate portal
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Figure 41. Examples of Information Technology for Knowledge Transfer

Mechanisms (continued)

Multidisciplinary work

Project organization

User training
Incentives

IT competence

Systems integration
Infrastructure
Application architecture
Information architecture
Object-oriented databases

Job rotations

Virtual organization

IT competence

Individual organizational development
Organizational individual development

User interface
Infrastructure
Virtual network
Information catalogues

Internet

9 | Knowledge transfers
within the internal
structure

10
Figure 42.

Management Technology

Linking Value Shop Activities to Stages of Knowledge
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Figure 43. Linking Knowledge Management Matrix to Stages of Knowledge
Management Technology

Levels Core Advanced Innovative
Categories Knowledge Knowledge Knowledge
Administrative Stage | Stage | Stage Il
Knowledge End-user tools End-user tools Who-knows-what
People-to-technology People-to-technology People-to-people
Declarative Stage | Stage | Stage Il
Knowledge End-user tools End-user tools Who-knows-what
People-to-technology People-to-technology People-to-people
Procedural Stage Il Stage Il Stage IV
Knowledge Who-knows-what What-they-know How-they-think
People-to-people People-to-documents People-to-systems
Analytical Stage Il Stage Il Stage IV
Knowledge Who-knows-what What-they-know How-they-think
People-to-people People-to-documents People-to-systems

knowledge management technology before declarative, procedural and analyti-
cal knowledge.

CASE STUDY: LINKLATERS

BLUE FLAG, Linklaters' award-winning method of delivering legal ser-
viceselectronically, has enhanced the serviceit offersto clientswith thelaunch
of two new products. Blue Flag Netmark is the first online product to combine
the expertise of a premier global law firm with that of aleading domain name
registration service provider, Net Searchers, to deliver apowerful and compre-
hensive domain name management tool. Theincreasing importance of brandsas
corporate assetsand the growing use of the Internet meansthat effective domain
name management isvital — the average FTSE 100 company can have as many
as 1,000 domain names to track. Netmark provides users with complete and
securedesktop accessto their worl dwide domai n nameportfolio, 24 hoursaday,
seven daysaweek, and moreimportantly, linksto specialistintellectual property
lawyerswho are availablefor specialist advice and who can take prompt action
against cyber squatters.

In addition, Linklaters has launched Blue Flag FSMA Litigation. The
Financial Servicesand Markets Act (FSMA) comeinto force on November 30,
2001 andisoneof themost significant changesto corporatefinancelaw inrecent
years. The new product has been developed in response to client requests for
guidance on the new legislation, and will have along-term benefit for clientsas
it coversarange of issuesin respect to the enforcement and disciplinary powers
of arange of other regulatory authorities.
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Patrick Hynes, CEO of Blue Flag, commented:

“The launch of Netmark and FSMA Litigation is part of the continual
evolution of Linklaters Blue Flag, which has now been offering innovative
online legal solutions to clients for over five years. Netmark is the first time
we have joined up with a specialist third party to enhance our services, and
FSMA Litigation is the latest in a line of products that has been created in
response to a specific piece of legislation. We will continue to refine and
develop the Blue Flag services we offer in order to provide the top-quality
legal advice that our clients expect from us.”

A recent survey of senior in-house corporate lawyers by The Legal Media
Group and Euro money reveal edthat LinklatersBlue Flagisthebest-known legal
product on the Web. Fifty-five percent were aware of Blue Flag, compared with
17 percent for Clifford Chance and 14 percent for Freshfields Bruckhaus
Deringer.

Linklaters has been named “Law Firm of the Year” by Chambers Guide
to the Legal Profession at the prestigious annual launch of its UK directory at
London’s Savoy Hotel (October 4). The award is Linklaters' second this year,
having also been named “Law Firm of the Year” by Legal Business magazine
in February 2001.

Thisisthefirsttimealaw firm has managed to achieve winning the awards
given by two of the most authoritative legal publishersin a single year. Tony
Angel, managing partner, commented: “This has been an exciting year for
Linklaterswith anumber of key developmentstaking placethroughout thefirm.
Itisgoodto know that the efforts everyone has put in throughout thefirm for our
clients have been recognized.”

Legal Web advisors were pioneered in London in 1994 when the law firm
Linklaters introduced a browser-based product called Blue Flag. Blue Flag is
now asuite of products covering regulatory compliance, derivatives documen-
tation, employee share plans, funds, share disclosure, and transaction manage-
ment. Within months, another London law firm, Clifford Chance, followed with
NextLaw, a Web-accessible online service that helps assess the legal and
regulatory risks of e-commerce and reportedly required an investment of more
than 1 million pounds sterling. Today, there are approximately a dozen online
legal services in the UK and Australia and the pace of their introduction is
accelerating.

Accordingtotheinnovator’ sdilemmaconcerned with exploiting disruptive
technologies, itisvery difficult for acompany whose cost structureistailored to
compete in high-end markets to be profitable in low-end markets as well.
Creating an independent organization such as Blue Flag, with the cost structure
honedto achieveprofitability at thelow marginscharacteristic of most disruptive
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technologies, may be the only viable way for established firms to solve this
dilemma. Blue Flag is a new economy unit, not just to undertake research and
development and to promote the generation of entrepreneurial business models,
but also to identify, design, devel op, and market onlinelegal services, based on
the Internet as a disruptive technology.

Linklaters (now Linklaters and Alliance) opted to forego the more tradi-
tional marketing-based Website by launching their Blue Flag service. BlueFlag
isalegal risk management servicedesignedto provide commoditizedlegal advice
on European financial and banking regul atory issues (hencethenameBlueFlag).
This service is designed to appeal to those concerned with legal compliance
working in fund management, securities houses, investment and commercial
banks and provides step-by-step legal advice on tap to subscribers for a fixed
annual fee. Not surprisingly, having established the service, Linklatershavenow
extended it to cover other (non-European) jurisdictions where they have
expertise.

Sources: Mountain (2001), Susskind (2000), Terret (2000),
www.linklaters.com
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Chapter v

|S/IT Strategy for
Knowledge M anagement

INTRODUCTION

Developing an I S/IT strategy for knowledge management is taken to mean
thinking strategically and planning for the effective long-term application and
optimal impact of electronic information to support knowledge management in
the organization. Strategy can simply be defined as principles, a broad based
formulato be appliedin order to achieve apurpose. These principlesare general
guidelinesguiding thedaily work to reach businessgoals. Strategy isthe pattern
of resource devel opment and application decisions made throughout the organi-
zation. These encapsulate both desired goals and beliefs about what are
acceptable and, most critically, unacceptable means for achieving them.

Resource-based strategy isconcerned with devel opment and application of
resources. While the business strategy is the broadest pattern of resource
decisions, more specific decisions are related to information systems and
information technology. | Smust be seenbothinabusinessand an I T context. IS
isin the middle because IS supports the business while using I T. As part of a
resource-based strategy, both 1Sand I T represent capabilitiesand resourcesthat
have be developed.

Business strategy is concerned with achieving the mission, vision and
objectives of a company, while IS strategy is concerned with use of 1S/IT
applications, and I T strategy is concerned with the technical infrastructure, as
illustrated in Figure 1. A company hastypically several IS/IT applications. The
connection between them is also of great interest, as interdependencies should
prevent applicationsfrom being separateislands. Furthermore, thearrowsinthe
illustration in Figure 1 are of importance. Arrows from business strategy to IS
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strategy, and from IS to IT strategy represent the alignment perspective; they
illustrate what before how. Arrows from IT to IS strategy, and from IS to
business strategy represent the extension from what to how to what. Thisisthe
impact perspective, representing the potential impacts of modern information
technology on future business options.

Necessary elements of a business strategy include mission, vision, objec-
tives, market strategy, knowledge strategy, and our general approach to the use
of information, information systemsand information technol ogy.

Mission describes the reason for firm existence. For example, the reason
for law firm existenceisclients' needsfor legal advice. The mission addresses
the organization’s basic question of “What business are we in?" This single,
essential sentence should include no quantification, but must unambiguously
state the purpose of the organization and should just ascarefully definewhat the
organi zation does not do. According to Ward and Peppard (2002, p. 189), the
mission isan unambiguous statement of what the organi zation doesand itslong-
term, overall purpose:

Itsprimary roleisto set adirection for everyoneto follow. It may be short,
succinct and inspirational, or contain broad philosophical statementsthat tie an
organizationto certain activitiesand to economic, social, ethical or political ends.
Valuesare also frequently stated alongside the mission. Three widely-differing
examples of missions are:

J To be the world’s mobile communications leader, enriching the lives of
individual s and business customersin the networked society (large global
telecommunication company).

*  Toeradicateall communicablediseasesworldwide (World Health Organi-
zation).

Figure 1. Relationships Between Strategies at Three Levels

THE BUSINESS
Mission, vision and objectives, Business strategy
market strategy, knowledge strategy, use of information

} !

INFORMATION SYSTEMS
Applications and IS strategy
interdependencies between systems

A

INFORMATION TECHNOLOGY
Technical platform IT strategy
for information systems
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e The company engages in the retail marketing on a national basis of
petroleum products and the equitabl e distribution of the fruits of continu-
ously increasing productivity of management, capital and labor amongst
stock holders, employees and the public (alarge public company).

Vision describeswhat the firm wantsto achieve. For example, thelaw firm
wantsto becometheleading law firmin Norway. Thevision representstheview
that senior managers have for the future of the organization; so it is what they
want it to become. This view gives a way to judge the appropriateness of all
potential activitiesthat the organization might engagein. Accordingto Ward and
Peppard (2002), the vision gives a picture, frequently covering many aspects,
that everyone can identify with, of what the business will be in the future, and
how it will operate. It exists to bring objectives to life, and to give the whole
organization a destination that it can visualize, so that every stakeholder has a
shared picture of the future aim.

Objectives describe where the business is heading. For example, the law
firm can choose to merge with another law firm to become the leading law firm
inNorway. Objectivesarethe set of major achievementsthat will accomplishthe
vision. Theseareusually small innumber, but embody the most i mportant aspects
of thevision, such asfinancial returns, customer service, manufacturing excel-
lence, staff morale, and social and environmental obligations.

Market strategy describes market segments and products. For example,
the law firm can focus on corporate clients in the area of tax law.

The most important business strategy part is concerned with knowledge
strategy. According to Zack (1999, p. 135):

A knowledge strategy describes the overall approach an organization
intends to take to align its knowledge resources and capabilities to the
intellectual requirements of its strategy. It can be described along two
dimensions reflecting its degree of aggressiveness. The first addresses the
degree to which an organization needs to increase its knowledge in a
particular area vs. the opportunity it may have to leverage existing but
under utilized knowledge resources — that is, the extent to which the firm is
primarily a creator vs. user of knowledge. The second dimension addresses
whether the primary sources of knowledge are internal or external.
Together these characteristics help a firm to describe and evaluate its
current and desired knowledge strategy.

The business strategy part concerned with use of information and IT is
sometimes called aninformation management strategy. The general approachto
the use of information, information systems needs and information technol ogy
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investments are described in this part. For example, theambition level for I T in
knowledge management is described, and the general approach to selection of
ambition level and combination of ambition levels| - IV are discussed.

Necessary elements of an IS strategy include future IS/IT applications,
future competence of human resources (IS/IT professionals), future IS/IT
organizational structure, and control of the IS/IT function. An important appli-
cation areais KM S. The future applications are planned according to priorities;
how they are to be developed or acquired (make or buy), how they meet user
requirements, and how security is achieved. The future competenceis planned
by types of resources needed, motivation and skillsneeded (managers, users, | S/
IT professionals), salaries, and other benefits. The future IS/IT organization
defines tasks, roles, management and possibly outsourcing.

Necessary elements of an IT strategy include selection of IT hardware,
basic software, and networks, aswell as how these components should interact
as atechnological platform, and how the required security level is maintained.
ThelT platform consists of hardware, systems software, networks and commu-
nications, standards and support from selected vendors.

An|9YIT strategy isacombined strategy including business context, the S
in anarrow sense and the technological platform. Necessary elements of an IS/
IT strategy include business direction and strategy (mission, vision, objectives,
knowledge strategy), applications (knowledge management systems), people
(future competence of human resources), organization (future organization and
control of I'T function), and I T platform (futuretechnical infrastructure). Hence,
IS/IT isquiteabroad term. Thetermisbroad to take care of all connections and
interdependencies in a strategy, as changes in one element will have an effect
on all other elements, asillustrated in Figure 2.

Figure 2. 19IT Srategy Elements and Interdependencies

STRATEGIC DIRECTION
Business direction and knowledge strategy, knowledge management strategy and
ambition level for IT in knowledge management

SYSTEMS TECHNOLOGY
Applications such as knowledge » [T platform including hardware,
management systems (KMS) software and communication

SUPPORT COMPETENCE
Organization of knowledge N People such as managers,
management and IT support knowledge workers and IT
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Why isstrategic | S/IT planning undertaken within business organi zations?
Hann and Weber (1996) see | S/IT planning asaset of activities directed toward
achievingthefollowing objectives:

1.  Recognizingorganizational opportunitiesand problemsinwhich [S/IT might
be applied successfully;

2. ldentifying the resources needed to allow I1S/IT to be applied successfully
to these opportunities and problems;

3. Developingstrategiesand proceduresto allow | S/IT to be applied success-
fully to these opportunities and problems;

4.  Establishingabasisfor monitoring and bonding I T managerssotheir actions
are more likely to be congruent with the goals of their superiors;

5. Resolving how the gainsand | ossesfrom unforeseen circumstanceswill be
distributed among senior management and the I T manager;

6. Determiningthelevel of decisionrightsto be delegated to the I T manager.

In the following, we present amodel for development of an IS/IT strategy
for knowledge management. However, we do not limit strategy work to
knowledge management. Rather, we describe the complete | S/IT strategy work
in which knowledge management is a natural part of it. Thisis doneto keep a
compl etestrategy work process. A limited strategy only for knowledge manage-
ment can cause suboptimal solutions for the company.

Empirical studiesof information systems/information technology planning
practices in organizations indicate that wide variations exist. Hann and Weber
(1996) found that organizationsdiffer intermsof how much1S/IT planning they
do, the planning methodol ogiesthey use, the personnel involvedin planning, the
strength of the linkage between | S/IT plansand corporate plans, thefocus of | S/
IT plans (e.g., strategic systems versus resource needs), and the way in which
IS/IT plans are implemented (Porter 2001, p. 63):

Many have argued that the Internet renders strategy obsolete. In reality,
the opposite is true. Because the Internet tends to weaken industry
profitability without providing proprietary operational advantages, it is
more important than ever for companies to distinguish themselves through
strategy. The winners will be those that view the Internet as a complement
to, not a cannibal of, traditional ways of competing.

Inthefollowing, theY model for strategy work isdiscussed and applied. The
model provides a coherent step-by-step procedure for development of an IS/IT
strategy.

In all kinds of strategy work, there are three steps. The first step is
concerned with analysis. The second step is concerned with choice (selection
and decision), whilethe final step is concerned with implementation.
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Wenow introduce amodel for strategy work. Thisisillustrated in Figure 3.

The model consists of seven stages covering analysis, choice and implementa-
tion. The stages are as follows:

1

Describe current situation. The current | S/IT situation in the business can
bedescribed using several methods. Thebenefitsmethod i dentifiesbenefits
from use of IS/IT in the business. Distinctions are made between rational -
ization benefits, control benefits, organizational benefits and market ben-
efits. Other methods include the three-era model, management activities,
and stages of growth.

Describe desired situation. The desired business situation can be de-
scribed using several methodsdescribed inthefirst chapter: value configu-
rations, competitive strategy, management strategy, business process
redesign, knowledge management, the Internet and electronic business,
and information technol ogy benefits.

Analyze and prioritize needs for change. After descriptions of the
current situation and the desired situation, needs for change can be
identified. The gap between desired and current situationiscalled needsfor
change. Analysisisto providedetailson needs, what changeisneeded, and
how changes can take place. What-analysis will create an understanding
of vision and goals, knowledge strategy, market strategy, and corporate
problems and opportunities. How-analysiswill create an understanding of
technology trendsand applications. Theseanalysesshould resultin propos-
alsfor new IS/IT in the organization.

Seek alternative actions. When needs for change have been identified
and proposalsfor filling gaps have been devel oped, alternative actionsfor
improving the current situation can be developed. New IS/IT can be
developed, acquired, andimplementedin alternativeways. For example, an
information system can be devel oped in-house by company staff, it can be
purchased as a standard application from avendor, or it can beleased from
an application systems provider (ASP).

Select actions and make an action plan. When needs for change and
alternative actions have been identified, several choices have to be made
and documented in an action plan. Important issues here include devel op-
ment process, user involvement, timeframe and financial budget for IS/IT
projects.

Implement plan and describe results. This is the stage of action.
Technical equipment such as servers, PCs, printers and cables are in-
stalled. Operating systems are installed. Application packages, software
programs, programming tools, end-user tools and database systems are
installed. Development projects are organized. Management and user
training takes place. Document results over time.
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Figure 3. The Y Model for ISIT Strategy Work
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7. Evaluate results. Implementation results are compared with needs for
change. It is determined to what extent gaps between the desired and
current situation have been closed. This is the beginning of the IS/IT
strategy revision process, in which a new process through the Y model
takes place. Typically, a new IS/IT strategy process should take place
every other year in business organizations.

While Stages 1 to 3 cover analysis, 4 and 5 cover choice, and 6 and 7 cover
implementation. In some strategy models, Stage 2 islisted as the first stage. It
is here recommended to do Stage 1 before Stage 2. It is easier to describe the
ideal situation when you know the current situation. If you start out with Stage
2, itoftenfeelsdifficult and abstract to describe what you would liketo achieve.
Having done Stage 1 first makes the work more relevant. Stage 3 is a so-called
gap analysis, looking at the difference between the desired and actual situation.
Thisstage also includes prioritizing. Stage 4 isa creative session, asit callsfor
ideas and proposals for alternative actions. Stages 5 and 6 are typical planning
stages. Thefinal Stage 7 isimportant because we can learn from performing an
evaluation.

STRATEGY ANALYSIS

Stages 1 to 3 cover strategy analysis in the Y model. While Stage 1 is
concerned with describing thecurrent | S/IT situation, Stage 2 isconcerned with
describing the current and desired business situation, and Stage 3 is concerned
with analyzing needs for change based on the gap identified when comparing
current and desired situation.

Describing Current IS/IT Situation

The'Y model starts with adescription of the current situation. We focus on
the IS/IT situation, asthiswill be the subject of change later in the model. First
of all we have to understand in what ways the company is using I1S/IT. Many
approaches can help us gain an understanding of the present |S/IT situation.
Some methods arelisted in the following:

1. Benefits of ISIT. IS/IT is applied in business organizations to achieve
benefits. Wecan study current | S/I T inthe organi zation to understand what
benefits have been achieved so far. Here we can determine what main
benefit categories are currently the case. We will make distinctions
between rationalization benefits, control benefits, organizational benefits,
and market benefits.

2.  Stagesof ISIT growth. IS/IT in business organizations change over time.
New hardware and software, new areas of applications, and new 1S/IT
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support functions emerge. Most business organizations develop through
stages over time. Here we can determine at what stage the business
organizationisfor thetimebeing. Wewill makedistinctionsbetween atotal
of nine stages. These nine stages are classified into three eras: data
processing, information systems and i nformation networks.

3. I9IT in management activities. Management activities can be studied in
a hierarchical perspective of operational, tactical and strategic manage-
ment. Current | S/IT in the organizations can be assigned to these levelsto
determine the extent of support at each level.

4. 19IT in business processes. In a company, many business processes take
place at the same time. Some of the processes may rely heavily on IS/IT,
while others are mainly manual at the current point in time.

5. I9IT support for value configuration. We make distinctions between
value chain, value shop and value network. In each of these value
configurations, |S/IT can support activities. The current IS/IT situation is
described by identifying activitiesintheval ue configuration depending on
the extent of technology support.

6. Strategic integration. Business strategy and IT strategy have for a long
time suffered from lack of coordination and integration in many organiza-
tions. Herewe measurethe current | S/IT situation by use of tenintegration
mechanisms to determine integration stage in an organization.

7. I9IT in e-business. For most firms, becoming an e-business is an
evolutionary journey. We introduce six stages to describe the evolving e-
business: external communications, internal communications, e-commerce,
e-business, e-enterprise, and transformation.

8. I9IT enabled business transformation. 1T-enabled transformation can
include business direction change, but more often we find examples at
lower levels, such as business design change and business process change.

9. I9IT support for knowledge management. The stages of growth model
for knowledge management technol ogy can beapplied, inwhichthecurrent
IS/IT situation is described by the stage at which the firm currently is
performing.

Description of the current situation assumes that we have been able to
define bordersfor our study. Borders exist for both breadth and depth. Breadth
is a question of whether the whole company or only one division should be
studied. Depth is a question of whether all aspects such as technology,
marketing, management and finance should be included in the study. We
recommend both extensive breadth and thorough depth to ensure that a wide
range of alternative solutions and alternative actions can be identified in later
stages of the Y model. In the case of breadth, thismay imply that both suppliers
and customers are included because there may be electronic marketplaces used
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by our suppliersand customers. Inthe case of depth, thismay imply that analysis
of top management is included because management competence in the area of
IS/IT caninfluence both management attitudes and ambitions concerning future
applicationsof IS/IT.

Description of the current IS/IT situation should focus on issues of impor-
tance in technology and knowledge management. L ess emphasis should be put
on technology itself, such as drawings of company networks and servers.
Technology management isfocused on the management of information technol -
ogy, while knowledge management is focused on knowledge strategy and
knowledge management systems.

Describing Current and Desired Business Situation

We have used some of the nine methods to describe the current situation of
IS/IT. Now we have to consider whether the current | S/IT applications are what
the company needs or if there might be changes needed. We use the Y model
as our guiding approach. We compare the present business situation (with its
support from IS/IT) with the desired business situation. If the current IS/IT
applications are not able to serve the needs of the future desired business, then
there are needsfor changein I S/IT applications and the way we do business. At
this point we are moving into Stage 2 of the Y model.

There are many techniques for business analysis. Some are general, while
others are more specific. General analysis techniques include SWOT analysis
and the X model. Specific analysis techniques include business direction (mis-
sion, vision, objectives), market strategy, val ue system, competitive forces and
product life cycle. Some of these analytical tools arelisted in the following:

1. SWOT analysis. SWOT analysis is an analytical tool for assessing the
present and future situation, focusing on strengths (S), weaknesses (W),
opportunities (O) and threats (T). The whole company may be the object
of analysis, but also a department in acompany or a project in acompany
may be the study object. How can knowledge management exploit our
strengths, compensate for our weaknesses, use opportunities and avoid
threats? How can knowledge management technology help make it hap-
pen?

2. X model. The X model is atool for description and analysis of both the
current and a desired situation. It is a method for assessing the situation
within a company, a project, or a department. The situation consists of a
timeperiodinwhichwork isdone. Inthebeginning of thetimeperiod, there
are both factual and personal inputs, and at the end of the period, there are
both factual and personal outputs. How can knowledge management
improve factual and personal outputs? How can knowledge management
technology help makeit happen?
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3. Business direction. Important business concepts are mission, vision and
objectives. How can knowledge management make the firm achieve its
vision? How can knowledge management make the firm reach its objec-
tives? How can knowledge management technology help makeit happen?

4. Market strategy. The market strategy shows our position and ambition in
the marketplace. We can either have the same product as our competitors,
or we can have a different product. If we have the same product as
everyone else, it has to be sold at the same price as all the others (asin a
vegetable market or through the Internet). It isnot possible for an I nternet
bookstore to sell at a higher price than others, when there is perfect
information and information searching is associated with no costs. Thisis
called the law of indifference. In order to survive, the company must have
acost advantage that will give higher profits and result in higher earnings
for the owners. How can knowledge management cause a cost advantage?
How can knowledge management technology help make it happen? If we
are selling a product that our customers perceive to be different from our
competitors’ product, then we have differentiation. A service may in its
basic form bethe samefor all companies, likean airlinetravel, inthe sense
that all airlines are supposed to bring you safely to your destination. The
product is differentiated by supplementary services. How can knowledge
management make our customers perceive our products and servicesto be
different from our competitors' ? How can knowledge management tech-
nology help make it happen?

5. Competitive forces. The basis of this method is that a company exists
within an industry and to succeed, it must effectively deal with the
competitiveforcesthat exist withintheparticular industry. For example, the
forcesin an emerging industry such as mobile communication are consid-
erably different from those of established industries such as financial
services. Thecompany interactswithitscustomers, suppliersand competi-
tors. In addition, there are potential new entrants into the particular
competitive marketplace and potential substitute productsand services. To
surviveand succeed inthisenvironment, itisimportant to understand these
interactionsand theimplicationsintermsof what opportunitiesor competi-
tive advantage can occur. How can knowledge management reduce the
threat of new entrants, reducethe bargai ning power of suppliers, reducethe
bargaining power of buyers, reduce the threat of substitute products and
services, and reduce the rivalry among existing competitors? How can
knowledge management technology help make it happen?

6. Product portfolio analysis. There are a number of approaches that aim
to relate the competitive position of an organization to the maturity of its
product. The models assumethereisabasic S-shaped curve description to
the growth phenomenon of products. Four stages in the life cycle of any
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product can be identified as introduction, growth, maturity, and decline.
When we look at the life cycle of all productsin the firm, we can apply
product portfolio analysis. This method shows the relationship between a
product’ s current or future revenue potential and the appropriate manage-
ment stance. The two by two matrix names the products in order to chart
symptoms into a diagnosis so that effective management behavior can be
adopted. The matrix classifies products according to the present market
share and the future growth of that market. A successful product that lasts
from emergent to mature market goes around the matrix. This strategy is
simply to milk the cows, divest thedogs, invest in the starsand examinethe
wild cats. How can knowledge management get more milk for a longer
period of time from the cows? How can knowledge management explore
and exploit the stars? How can knowledge management eliminatethe dogs?
How can knowledge management develop the wild cats into stars? How
can knowledge management technology help make it happen?

7. Environmental analysis. Environmental analysis is concerned with the
external corporate environment. An analysis of the environment isimpor-
tant because it increases the quality of the strategic decision making by
considering arange of therelevant features. Theorganizationidentifiesthe
threats and opportunities facing it, and those factors that might assist in
achieving objectives and those that might act as abarrier. The strategy of
the organi zation should be directed at exploiting the environmental oppor-
tunitiesand blocking environmental threatsin away that is consistent with
internal capabilities. Thisis a matter of environmental fit that allows the
organization to maximizeitscompetitiveposition. Anexternal analysiscan
investigate politics, the economy, the society and the technology. Thisis
sometimes called PEST analysis. If we include the study of legal and
environmental matters, wecall it PESTLE. The analytical work that hasto
be done in the company when doing environmental analysisis concerned
with questions such as: What are theimplications of thetrends (changesin
the environment)? What can the company do in order to meet the
opportunities and threats that follow? How can knowledge management
meet the opportunities and threats that follow? How can knowledge
management technology help make it happen? For example, how can
knowledge management technology help in global competition (politics)?
How can knowl edge management technol ogy hel pinalliancesand partner-
ships (economy)?How can knowledge management help serve an increas-
ing number of older people (society)?

8. External knowledge analysis. Distinctions can be made between core
knowledge, advanced knowledge and innovative knowledge. While core
knowledgeisrequired to stay in business, advanced knowledge makesthe
firm competitively visible, andinnovativeknowledgeallowsthefirmtolead
its entire industry. The knowledge map can be applied to identify firm
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position. The map in terms of the strategic knowledge framework pre-
sented earlier inthisbook illustratesfirm knowledgelevel scompared with
competitors’ knowledgelevels.

9. Internal knowledge analysis. While the knowledge map represents an
external analysis of thefirm’s current knowledge situation, the knowledge
gap represents an internal analysis of the firm's current knowledge
situation. The knowledge gap is dependent on business strategy. What the
company does is different from what the company will do, creating a
strategy gap. What the company knowsisdifferent fromwhat the company
has to know, creating a knowledge gap. Two important links emerge: the
strategy-knowledge-link and the knowledge-strategy-link, as illustrated
earlier in thisbook.

Tiwana (2000) suggests that a knowledge audit and analysis should be
carried out inthe company. To perform aknowledge audit and analysis, we need
to selectamultidisciplinary group of people, truly representative of thecompany.
Using I T staff isnot anoption, sincethey arelikely tomisscritical viewpointsand
aspectsinthefinal outcome. Theauditteam, initstotality, needsrepresentatives
from at least the following functional areas:

*  Corporate strategist: Sets goals, determines optimal performance levels,
and brings the big picture perspective into the analysis.

*  Senior management, company visionary, long-term planner, or evan-
gelist: Bringslong-term KM vision, aligned with the business strategy of
the corporate strategists.

. Financier: Brings the ability to value and attach a fair-dollar figure to
knowledge assets.

. Human resour ce manager : Brings good understanding of employee skills
and skillsdistribution withinthe organization.

. Marketer: Providesafair picture of actual market performance of thefirm
and the possibleimplications of its knowledge assets on the marketability
of the firm's products and services at new price-service function points.

. IS1T expert: Bringsin knowledge, skillsand expertise for mobilizing the
technol ogy implementation aspects of your knowledge management strat-
egy. Also hasintimate knowledge of existing infrastructure.

. Knowledge manager, CKO, or knowledge analyst: The middle role that
integratesinputsfromall other participantson theknowledge audit teamin
aconsensual, unbiased, and fair manner. The analyst contributes areason-
ably accurate market valuation of proprietary technology and processes
based on perspectives elicited from other team members.
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Tiwana (2000) further suggeststhat the audit and anal ysis should be carried
out in several steps:

1. Definethe goals. The knowledge management audit team agrees upon the
reasonsfor theaudit, decideson the goals, and identifiesthe key financial,
organizational, privacy-related, and strategic constraints that influenceit.
Define specific goals that both the audit process and knowledge manage-
ment are targeting.

2.  Determine the ideal state. This need not be all-encompassing during the
initial stages of the audit process. Begin with afew key variablesthat are
equivocally considered critical and that can scopeyour knowledge manage-
ment project.

3. Select theaudit method. Y ou will actually use acompany specific method
to perform the audit. So it should account for employee know-how,
reputation and market goodwill, and organizational cultureasthey apply to
your company. The method you use for auditing your company or group
knowledge determines the degree to which you will accurately gauge the
current (pre-KM) state of that aspect or knowledge dimension. This
assessment is what helps you decide on the processes that need reinforce-
ment and the processes that need capitalization. For example, you might
realizethat therejust isnot enough conversation and sharing of ideasgoing
oninaspecific department inyour company. Y ou might decideto augment
this shortcoming with a Web-based message board and physical common
space. In short, the choice of technologies (and accompanying cultural
reinforcements) you focusonwill largely be determined and i nfluenced by
thisstep in the knowledge audit process. The audit method that you decide
tousemust account for at | east thefollowing threecritical intangibl e assets:
employee know-how, reputation (including goodwill or value attached to
your company brand), and organizational culture. Reputation and culture
can bethought of asdiffusedtacit knowledge, soit followsthat knowledge
and know-how, in some form or another, account for the bulk of the value
of thefirm. Y oumust al so determinethenature, strength, and sustai nability
of the current competitive advantage that the firm derives in terms of
product and service delivery system features that it employs. It helps to
think in terms of the issues of protection, maintenance, enhancement, and
leverage of these intangible assets.

4. Perform the knowledge audit and document existing knowledge as-
sets. This provides an internal benchmark to evaluate the effects of
knowledge management initiatives after they have been put in place. It is
important to document the knowledge-based assetsthat your company has
inaconsistent framework. Theframework makesit easier to comparewith
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previously measured values and with corresponding values for your com-
petitors.

5. Track knowledge growth over time. Progression from the initial stage
(when the knowledge audit processis performed for the very first time) to
later stages allows for easy comparison with the ideal state.

6. Determine your company’'s strategic position within the technology
framework. Mapping knowledge in each of the areas you chose in the
earlier stagesof theknowledgeaudit providesexcellentinsightinto theway
knowledge management and business strategy can be kept in perfect
synchronization.

Many observers have recently pointed out that formal accounting systems
do not measurethevaluableknowledge, intell ectual capital, of acorporation. The
market val ues of knowledge-intensive organizationsare often several timestheir
“book” or accounting value. Some analysts have even argued that accounting
systems should change to incorporate intangible assets and that knowledge
capital should be reflected on the balance sheet. However, Grover and Daven-
port (2001) find that the esoteric and subjective nature of knowledge can make
it impossible to assign afixed and permanent value to knowledge. This makes
step 3intheY model both important and difficult to carry out.

Knowledge Management Analysis

Modern organizations are increasingly seen as knowledge-based enter-
prisesinwhich proactive knowledge management isimportant for competitive-
ness. At this stage of the Y model, a descriptive framework for understanding
factorsthat influence the success of knowledge management in an organization
can be applied. The framework developed by Holsapple and Joshi (2000)
identifies three main classes of influencing factors (managerial, resource, and
environmental) and characterizes the individual factorsin each class.

Managerial issues. Leadership is concerned with building a trusting
environment conduciveto sharing knowledge: I stheretop-level commitment to
KM initiatives? How does it manifest? Does it align with the organization’s
purpose and strategy? Coor dination isconcerned with devel oping and integrat-
ing reward and incentive systems that encourage knowledge sharing, aswell as
scheduling knowledge flows: What knowledge activities are performed? How
are they organized to accommodate dependencies? Which processors perform
them? Contr ol isconcerned with governing the content and channel s of sharing
(e.g., what can and cannot be shared, and with whom it can be shared), ensuring
that knowledge that is shared is of adequate quality and that sharing is not
counterproductive (e.g., sharing of knowledge that may sabotage new initia-
tives): What regulations are in place to ensure quality, quantity, and security of
knowledge resources and processors? How are knowledge resources protected
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fromloss, obsolescence, improper exposure/modification, and erroneousassimi-
lation?Vialegal, social, technical means? M easur ement aims at assessing and
evaluating the knowledge sharing process. How are knowledge resources
valued? How are processors evaluated? In what ways are effectiveness of
knowledgeactivities, coordination approaches, knowledge control s, and knowl -
edge management leadership assessed?

Resource issues. Human participants' personal beliefs and experiences
may affect their approachesto sharing. How can computer systemsbe employed
tofacilitate sharing? An organization’ s cultural knowledge resourcewill havea
major impact on creating and maintaining a knowledge-sharing environment.
Infrastructure may dictate the channels of communications and sharing. Arti-
facts (such as office facilities and libraries) may affect knowledge sharing.

Environmental issues. Technology advances may affect the modes and
channels of sharing. It can create means to break knowledge-sharing barriers
such as geographically dispersed locations. Government regulation can inhibit
knowledge sharing. Actions of acompetitor (e.g., to lure away employees) can
dampen knowledge sharing.

Analyzing Needs for Change

After descriptions of the current situation and the desired situation, needs
for change can be identified. Methods as listed above enable management to
analyzeandidentify knowledge management technol ogy for competitiveadvan-
tage. The knowledge-based view of the firm, derived from the resource-based
view of the firm, directs our analysis towards needs for change in knowledge
management.

Analyzing needs for change, identifying potential 1S/1T, comparing with
current |S/IT inthecompany, and then prioritizing needsfor change, should result
in proposalsfor new |S/IT in the organization. For example, our company may
prioritize extending product lives, sharing and devel oping advanced andinnova-
tive knowledge, improving internal and external communication, improving
support for knowledge workers, improving human resources management,
improving problem solving, and coding i nformation from knowledge sources. If
such needs for change have priority, then a KM S should be implemented in the
organization.

STRATEGY CHOICE

Stages 4 to 5 cover strategy choice in the Y model. While Stage 4 is
concerned with seeking alternative actions, Stage 5 is concerned with sel ecting
actions and making an action plan.
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I dentifying Alter native Actions

When needs for change have been identified and proposalsfor filling gaps

have been devel oped, alternative actionsfor improving the current situation can
be developed. New IS/IT can be developed, acquired, and implemented in
alternativeways. Several decisionshaveto bemadewhenanew | S/IT ischosen.
Such decisionsarecalled systemsdevel opment strategy, and we apply asystems
development strategy map to identify appropriate strategies. A systems devel-
opment strategy map illustrates decisions that have to be made concerning
actionsfor IS/IT, asillustrated in Figure 4:

Use of resources. One extreme is complete in-house development; the
other extreme is a standard package without any changes. There is a
fundamental differencefor acompany between developing the IS/I T itself
or buying a standard package in the marketplace from a software vendor.
Between the two extremes there are some other options. The standard
package might be modified, that is, the company or the vendor could make
changes to the software package when applied to the company. The
decisionherewill depend ontheavailability of suitableapplication packages
for the firm’s situation.

Kind of methodol ogy. Analytic methodology implies defining the needs of
users through intellectual reasoning techniques. Such techniques define
stagesof systemsstudy, systemsdesign, programming, installation, testing,
implementation and maintenance. Experimental methodology is showing
theusersalternative computer screenswithinformation and asking for their
opinions. Thisissometimescalled prototyping. Throughiterationswemight
improve and create even better systems. The decision here will depend on
systems complexity and the available time for development.

Form of deliverance. A revolutionary approach impliesthat everythingis
delivered at theend of the project, likeabigbang. A completely new system
isimplemented and used. An evolutionary approach implies that changes
are gradually taking place over time; changes are implemented in an
incremental way. The decision here will depend on available time for
development aswell asorganizational culturefor revolution versusevolu-
tion.

Participation of users. A systems project can either be completely expert-
driven or completely user-led, or something in between. It isan important
part of Scandinavian culture to have user participation. Totally user-led
may be difficult, astechnical problemswill requirethe assistance of IS/IT
experts. Thedecision herewill depend ontechnical skillsneeded aswell as
availability of competent and motivated users.

Kind of results. Product means only the new |S/IT. Process means paying
attention to thelearning and increased i nsight gained from participating in
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the IS/IT development activity. The decision here will depend on systems
complexity aswell as company culture for learning.

e Coordination of development. This scale runs from one-sided systems
development to a balanced devel opment of personnel, system and organi-
zation. A completely one-sided systems development may create an
efficient technological solution, but it may not work inthe organization, as
personnel and organi zational issueswerenot considered. Thedecisionhere
will depend on company culturefor linking human resources management
toinformation technology management.

The first decision in the systems development strategy map is concerned
with use of resources. Over the last two decades, the availability of standard
application packages has risen. In most application areas, there are standard
packages available today. Most organizations have changed from an in-house
development strategy to a standard package strategy. Acquisition of standard
application softwareisavery widespread strategy, especially among small and
medium-sized companies that cannot afford large in-house staff for systems
development. Large companies may still have the resources to cover their own
special systemsneeds. Thereisabig market for standard application packages.
M ost companiesof small and medium size have bought standard applicationsfor
their administrative support functions, and many also for their production and
marketing systems. As an example, the Norwegian School of Management Bl
needed a new student administration system. The school bought the standard

Figure 4. Systems Development Strategy Map to ldentify Actions for 1SI1T

Use of resources
3 b
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package BANNER. Because of some special needs for exams and grading, the
system had to be modified somewhat. Generally, the advantages of application
packageacquisitioninclude:

J Quicker installation, providing earlier businessbenefits;
J Reduced costs for development and maintenance;

J Morereliable cost/benefit analysis;

. Know-how built into the package;

. Flexibility for changesin businessactivities,

J Well tested, hence fewer errors.

Of course, there are disadvantages and pitfalls as well in acquisitions of
application packages. The most common one is that the organization does not
carefully enough consider its own needs. It may also be a disadvantage not to
have an own |S/IT function to support the system. Costs of adaptation may rise
as needs for modifications may cause expensive changes in the package.
Generally, disadvantages of package acquisition include:

J Hasty decisions, making an undesirableinvestment decision;

. Underestimation of costs of adaptation of package to the company;

. I nappropriate computer operations environment for the package;

. Expensive computer operations for the package;

*  Vendor dependency in areas such as support, modifications and further
development;

. People have to adapt to the package rather than the system adjusting to the
people.

Even when the company has decided to follow the strategy of acquiring a
standard package, it must find out — define — its own needs, that is, the
requirements of the desired |S/IT. Without user needs and requirements, it is
impossible to choose a standard package. There might be several packages
available. First a comparison between the needs and each package has to be
doneinorder tofind out the extent of fit between thetwo. Then, inthe selection,
one has to identify the possibilities and the costs of making necessary adjust-
ments. The result of a selection isatemporary choice of one package. Then we
have — in more detail — to check if it is possible to make the desired
modificationsto the package. We also have to check if theinitial cost estimate
still holdstrue.

The comparison between the needs and each package can be carried out
using therelational model. Therelational model tellsus— step by step — what
we have to do to fulfill the requirements of the company if we purchase the
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temporary selected application package. If we, duringtheanalysis, runinto major
unanticipated problems, then we have to switch to another package and do the
analysiswiththenew package. Therelational model istime-consumingto apply,
both for the company and for the software vendor. Therefore we must try to do
it only once for each package.

Thefit or match between requirements of the company and the package of
the software vendor can be measured using the relational model. The goal isto
select apackage with agood initial fit, and then we can discuss what we can do
toimprovethefit. Hereagain we get help fromtherel ational model aspartswith
poor fit areidentified and analyzed. Therelational model consistsof 10 parts, as
illustratedin Figure5.

The 10 partsin the relational model have the following meaning:

1. Part of the package directly acceptable for the business. This repre-
sents the initial fit between requirements and package.

2. Part of the package that will make business even more efficient. These
arethingswedid not consider when making therequirements. Whenwe see
the package, werealize that this part can be advantageous to the company.

3. Part of the package that will have this as a permanent feature,
expanded and developed by vendor. This part of the requirements is not
covered by the package. The vendor thinksit isagood ideato incorporate
it in the package. The vendor does the changes on his or her own account.
This will be a future feature of the package, available to all vendor
customers.

4. Part of the package that will be changed to meet requirements,
developed by vendor. This part of the requirementsis not covered by the
package. The vendor iswilling to incorporate thisin the software applica-
tion, but at the expense of the buyer. It isto be decided if thiswork isto be
done at afixed price or paid by the hour. Payment by the hour introduces
an uncertainty inthebuying situation. Furthermore, there might beafuture
problem of maintenance, sinceit is not certain that the vendor will do it.

5. Part of the business that will adapt to package. This part of the
requirements is not covered by the package. The company will give up
some of the requirements and do work the way it has to be done with the

Figure 5. The Relational Model for Evaluation of an Application Package
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application package. Thisisanimportant decisionfor both management and
users. Some corporate cultures are more willing to adapt to apackage than
other cultures.

6. Part of the package that will be changed to meet requirements,
developed by customer. This is not part of the package. The company
buying it will extend the software. Thisisavery risky task, asit might be
difficult to make changes in an unknown package and to maintain those
changesover time. Itisalsorisky becausethevendor will inthefuturemake
changes to the standard package that might affect the homemade part and
create further need for software changes.

7. Part of requirements that will be developed in-house. This is not part of
the package. Theserequirementswill be met by the customer by making an
IS/IT separate and in addition to the package.

8. Part of the requirements that will be left unfulfilled. Neither the vendor
nor the customer will develop and program a subsystem to meet these
requirements. Thevendor will not doit because he or she may seetechnical
difficultiesaswell asno market potential for the subsystem. The customer
will not do it because he or she expects to be able to survive without it.

9. Part of the package that will not be used. There can be many reasons
for not using thispart of the software packagein the company. For exampl e,
our company may have another application that already hasall functionsin
this part covered in an efficient and effective way.

10. Irrelevant part of the package. There can be many reasons for the
irrelevance of this part of the software package to the company. For
example, our company isinaserviceindustry, whilethispart of the package
isonly applicableto manufacturing industry.

The second decisioninthe systemsdevel opment strategy map isconcerned
with methodology. Analytical methodology implies defining the needs of users
through intellectual reasoning techniques. Such techniques define stages of
systemsstudy, systemsdesign, programming, installation, testing, implementa-
tion and maintenance. Experimental methodol ogy is showing the usersalterna-
tive computer screens with information and asking for their opinions. Thisis
sometimes called prototyping. Through iterationswe might improve and create
even better systems. The decision here will depend on systems complexity and
the available time for devel opment.

A common analytical methodology is the systems life cycle. The systems
life cycle partitions the systems development process into formal stages that
must be completed sequentially with aformal definition of labor between end-
users and information systems specialists. The life cycle for an information
system has six stages: (1) project definition, (2) system study, (3) design, (4)
programming, (5) installation, and (6) maintenance. Figure 5.6 illustrates these
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Figure 6. The Life Cycle Methodology for Information Systems Devel opment
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stages. Each stage consists of basic activitiesthat must be performed before the
next stage can begin.

Thesystemslifecycleisuseful for buildinglargecomplex systemsin-house
that require arigorous and formal requirements analysis, predefined specifica-
tions, and tight controls over the systems-building process. However, the
systemslifecyclemethodology iscostly, time consuming, andinflexible. Often,
volumesof new documents must be produced and stepsrepeated if requirements
and specifications need to be revised. Because of the time and cost to repeat the
sequence of life cycle activities, the methodology encourages freezing of
specifications early in the devel opment process, discouraging change.

A common experimental methodol ogy isprototyping. Prototyping consists
of building an experimental system rapidly and inexpensively for end-usersto
evaluate. By interacting with the prototype, users can get a better idea of their
information requirements. The prototype accepted by the userswill bethebasis
for creating the final system. The prototype is a working version of an
information system or part of the system, but it ismeant only to beapreliminary
model. The processof building apreliminary system, tryingit out, improvingit,
andtryingitagainiscalled aniterative processof systemsdevel opment because
the steps required to build a system can be repeated over and over again. In
Figure 7, afour-step model of the prototyping processisillustrated.

Prototyping is most useful when there is some uncertainty about require-
ments or design solutions. Prototyping encourages end-user participation in
building asystem; thereforeitismorelikely to produceasystemthat fulfillsuser
requirements. However, rapid prototyping runs the risk of ignoring essential
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Figure 7. The Prototyping Methodology for Systems Devel opment
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steps in systems development. Such ignorance may later cause a rise in
maintenance costs.

The third decision in the systems development strategy map is concerned
with form of deliverance. A revolutionary approach implies that everything is
delivered at the end of the project, like abig bang. A completely new systemis
implemented and used. An evolutionary approach implies that changes are
gradually taking place over time; changes are implemented in an incremental
way. Thedecision herewill depend on availabletimefor development aswell as
organizational culture for revolution versus evolution. We can distinguish be-
tween the following four forms of deliverance, asillustrated in Figure 8:

J Direct deliverance (cold start). At aspecific point in time, the old system
isterminated and the new system is implemented. The old system can no
longer be used, because data for that system are no longer updated. If the
new systemfails, it will beapainful periodwithout any information system.

J Double deliverance (parallel). For a specific period of time, both the old
system and the new systemarerunin parallel. Thisform reducesrisks, but
it causes higher operating costs for the period.

e Stepwise deliverance (phased). The new system is divided into sub-
systems, and subsystems areimplemented one at atime. When onemodule
in the new system is used, then the equivalent modulein the old systemis
stopped.

J Pilot deliverance (group wise). At a specific point in time, the system is
implemented in one part of the organization. For example, the department
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Figure 8. Four Basic Approaches to System ChangeOver
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of mergers and acquisitions in a law firm may be the first part of an
organization to use a new system. If the useis successful, then the system
spreads to other parts of the organization.

Thefourth decision in the systems devel opment strategy map is concerned
with participation of users. A systems project can either be completely expert-
driven or completely user-led, or something in between. It is an important part
of Scandinavian culture to have user participation. Totally user-led may be
difficult, astechnical problemswill require the assistance of |S/IT experts. The
decision here will depend on technical skills needed as well as availability of
competent and motivated users. We can distinguish between the following four
user participationroles:

J Resources manager. This is a user who has management responsibility
and makes decisions concerning resourcesfor new | S/I'T, including people
involvedinsystemsdevel opment and money for procurement of equipment.

e Solutions entrepreneur. Thisis auser who has ideas about new informa-
tion systems, both related to applications areas and systems design.

J Requirements developer. This is a user who has strong opinions about
functionsin a new information system.

J System champion. Thisisauser who is enthusiastic and dedicated to the
successful implementation of the new system.

The fifth decision in the systems development strategy map is concerned
with kind of results. Product means only the new 1S/IT. Process means paying
attentiontothelearning andincreasedinsight gained from participatinginthel S/
IT development activity. The decision here will depend on systems complexity

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



240 Gottschalk

as well as company culture for learning. We can distinguish between the
following four kinds of results:

e Systems success: the benefits from the new information system in terms
of rationalization benefits, control benefits, organizational benefits, and
market benefits.

. User success: the extent of user satisfaction with the new system.

. Development success: the extent to which the new 1S/IT was devel oped
on time and within budget.

. Learning success: the extent to which participating personshaveimproved
their skillsinIS/IT development.

The final decision in the systems devel opment strategy map is concerned
with coordination of development. This scale runs from one-sided systems
development to abal anced devel opment of personnel, system and organization.
A completely one-sided systems development may create an efficient techno-
logical solution, but it may not work in the organization, as personnel and
organizational issues were not considered. The decision here will depend on
company culture for linking human resources management to information
technol ogy management. We can distinguish between four alternative coordina-
tion approaches:

. One-sided: Attention is concentrated on the technical solution of the new
IS/IT. Weput al our effortsinto optimizing both hardware and software by
selecting machines, servers and network, as well as database system and
application software, so that the technology itself works as efficiently as
possible.

*  Two-sided: Attention isexpanded to users, where solutions may betailor-
madeto individual users.

e Three-sided: Attention is further expanded to the organization, where
solutionsare designed in such away that business processesareimproved.

J Four-sided: Attention is further expanded to the environment, where
solutionsaredesigned in such away that stakeholdersmay find it attractive
to do business with us.

Selecting Appropriate Actions

Atthisstage, we haveto makefinal decisionsconcerning content of actions
and development actions. While content of actionsisour final priority of needed
changes, development actionsis our final systems development strategy.

In Stage 3 of theY model, weanalyzed needsfor change, identified potential
IS/IT, compared them with current IS/IT in the company, prioritized needs for
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change, and proposed new |S/IT in the organization. We are now going to ook
alittle closer at the task of choosing which IS/IT to develop/acquire. An IS/IT
shouldingeneral befinancially justified, and we should use thetraditional tools
of financial analysis to see if the investment is economically sound. But the
following list of reasonsfor IS/IT projects shows that there might be some IS/
IT that can be justified by other reasons than financial ones:

*  Strictly necessary applications. There might be some that are required by
law; for example, a new tax law that requires changes in the existing
financial management system.

*  Strategic applications. To stay in business we have to do it.

. Maintenance of existing applications. Several bugs need fixing now.

. User requests. Users have expanded the use of an existing system to new
tasks that require systems modification.

. New areas. We have to experiment with new technology, such as e
business.

e Applications that increase efficiency, effectiveness and competitive-
ness. These arethe applicationsthat can befreely prioritized for selection.

Theeconomist will look at the devel opment of anew IS/I'T or changesmade
to an existing one as an investment. An investment is characterized by some
initial costs(net profitisnegative) and later someincome (net profitispositive).
We will have a cash flow with some negative payments first and some positive
payments later. Then we can calculate NPV (Net Present Value) or IRR
(Internal Rate of Return), and then decideif theinvestment isworth implement-
ing. If we have several profitableinvestments, we can decide which oneisbest.

Thereareother waysof decidingif aninvestmentisfavorable. Theambition
might be to have a balanced application portfolio. For example, some IS/IT
support cash cows, while other IS/IT support stars and wild cats.

Ward and Peppard (2002) suggest that three factors need to be included in
the assessment of priorities for future applications:

J what is most important to do: benefitsto the firm;
e what is capable of being done: resourcesin the firm;
e whatislikely to succeed: risksto the firm.

Some companies use apoint (or scoring method) when evaluatingan |S/IT
investment. This can be done by making alist of requirements and then looking
at the proposed I1S/IT and giving points (e.g., 0-5) according to how well the
different systems fulfill the requirements. Economic profitability in terms of
NPV or IRR might beonly one of therequirements. |mplemented withinacertain
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time limit might be high on the priority list of users. There might be knockout
factors. If the scoreiszero for such afactor, then the planned systemis dropped.

We should try harder to measure the benefits in financial terms. It is not
always easy; on the contrary, costs are often much easier to estimate than
benefits. There is sometimes the danger of detailed cost analysis and lacking
benefits analysis. One approach to benefit analysisisto identify what kind of
benefits may be caused by the system. We have earlier discussed efficiency,
effectivenessand competitiveness. Efficiency (E) meansdoingthingsright. Itis
to use a minimum of resources to obtain a predetermined result. Effectiveness
(E) means doing theright things. It isto useresourcesto obtain adesired result.
Competitiveness (C) meansdoing theright things better than the competitors. In
additiontothe EEC model, wecanlook for rationalization (automation) benefits,
control (decision) benefits, organi zational (redesign) benefits, and market (com-
petitive) benefits, as discussed earlier.

The costs are often easier to calculate than the benefits. Costs include
development costs, hardware and software costs, operating costs, and mainte-
nance costs. In an investment analysis, we have to distinguish between:

e Actual investment (occurring only once, e.g., development costs and the
costs of acquiring hardware and software;

*  Yearly operating costs;

. Periodic costs (e.g., maintenance costs, which might not appear each
year).

A survey of 80 American, British, Australian, and New Zeal and companies’
practicesin approving |S/IT projects showed avariety of criteriaused. Support
of business objectives was a criteria used by 88 percent of the companies.
Budgetary constraintswasacriteriaused by 68 percent of the companies (Ol son,
2001).

Risks have to be considered before taking the final decision on an IS/IT
investment. An IS/IT might be associated with more risks than another 1S/IT.
Thetypical failuresto be considered include:

e  Technical failure. The IS/IT does not work. The technical quality is low.
It may be difficult to integrate different kinds of equipment. Maybe there
istoolittle capacity. Technical problemsare often the easiest and cheapest
problems to overcome. Thisistheresponsibility of IS/IT experts.

. Data failure. The data provide wrong information because of low data
quality. Thedatamay bewrong, or theinformation associated with thedata
may be misunderstood. The problem can be reduced if data are collected
at the source, and the users are motivated. Thisisthe shared responsibility
of usersand IS/IT help functions.
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. User failure. Users misunderstand the IS/IT, for example because they
are not properly trained. Thisistheresponsibility of the IS/IT department.

*  Organizational failure. IS/IT does not correspond to the needs and tasks
of the organization. Thisisthe responsibility of users and management.

. Failure in business environment. Inappropriate I1S/IT may emerge due to
changes in the business environment.

Risk management requires identification of risk categories. Common cat-
egoriesare peopleissues, project size, control of the project, complexity, novelty,
and stability of requirements. Some proposed IS/IT might be associated with
more risks than others. To analyze risk further, it can be helpful to distinguish
between two dimensionsof risk. Thefirst dimensionisconcerned with probabil -
ity; that is, the chance of something going wrong. The second dimension is
concerned with consequence; that is, the seriousness of problems arising when
something goes wrong. The two dimensions areillustrated in Figure 9.

Wewould liketo choose | S/IT with both [ow risk probability and low risk
consequence. In companies with a significant degree of risk aversion, conse-
guence is often considered more important than probability. This can also be
observed in society, in which nuclear accidents or plane crashes may be
associated with very low probability and very high (unacceptable) consequence.
Risk analysis of proposed | S/IT should therefore take into account the potential
risk aversion of corporate management.

Often, there will be a positive relationship between NPV or IRR and risk.
A very risky new | S/IT will typically haveahighNPV or IRR. Thisisillustrated
inFigurel0.1S/1T withhigheconomicreturnandlow risk will typically bechosen

Figure 9. Risk Analysis of Proposed I1SIT
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Figure 10. Trade-Off Between Economic Return and Risk of Proposed |S
IT
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before other IS/IT inthe figure. We would like many |S/IT that are runners, we
will accept some swimmers and walkers, and we will avoid all troublemakers.

We now conclude our discussion of final selection of actionsintermsof 1S/
IT to be developed and acquired at this Stage 5 of the Y model. At Stage 3, we
proposed anew KMS. If this proposal survived the various criteriaat this Stage
5, then it is decided to implement a KM S in the company. The functions of the
KM Scan bedefined by resultsfrom strategy analysis. For example, if the SWOT
analysisindicated weaknesses in our communicationswith our customers, then
Web-based services may be a desirable function in a new KMS.

We now turn to systems development strategy. At Stage 4 of the Y model,
we identified elements in a systems development strategy. There are no rights
or wrongsin systems development strategy. We apply a contingent approach to
strategy, meaning that strategy is dependent on the situation of each company.
While one strategy may be excellent for one company, the same strategy may
be a complete failure for another company. However, the general pictureis as
illustratedin Figure 11.

IS/IT initiatives in the past were characterized by in-house development,
analytical development, revolutionary development that was expert driven,
product focus, and one-sided systems development. In the future, it seems that
IS/IT initiatives will be characterized by much more balanced approaches,
sometimes leading to future strategy being quite different from past systems
development strategy.
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Figure 11. Past (P) and Future (F) Systems Development Strategy
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Knowledge Management Actions

For knowledge management applications, itisimportant to design and build
an effective knowledge management team. The ultimate goal, after the knowl-
edge management enabling technology and culture arein place, isto encourage
every employeeto becomeamanager of knowledge. Employeesshould not have
to think twice before they contribute, use, validate, update or apply knowledge
explicated within and outsidethefirm. Tiwana (2000) suggeststhat we keep the

following lessonsin mind while designing a knowledge management team:

J Identify a few key core stakeholders. A knowledge management project
must go on and continually improveand changewith changing external and
internal environments. Select agroup of people representing I T, manage-
ment, and the end-user group that will form a core part of your team on a
relatively long-term basis. Other team members can serve temporarily.

J I dentify sources of requisite expertise. Sources of expertise representing
all divisions or departments that will use the knowledge management
system are best drawn from those organizational units. Managerial partici-
pants with sufficient knowledge of the company and a clear big picture

provide strategic direction for the project.
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* Select a visionary and experienced project leader. The knowledge
management project leader helps members of the team understand the
project’ s mission and align their efforts with the company’s overall goals
and objectives. Theproject |leader must facilitatetheinternal functioning of
the knowledge management team by hel ping members objectively resolve
differences.

. Identify critical failure points. There are some high-risk areas in which
the knowledge champion has little control: those involving end-user and
management support. Make sure that you include representatives from
these stakehol der groups to minimize buy-in problems and poor manage-
ment support in the later stages. Users might necessitate what is called
dangling a convincing carrot to motivate them to actively participate.

*  Avoid external consultants if possible. Be warned that due to the nature
of the consulting business, your competitor might have asystem similar to
yoursafew monthsdown theroad. It might be worth the extratimetotrain
one of your own employees in organizationally lacking skills and legally
protecting details of your KM system with nondisclosure agreements.

. Balance the knowledge management team’'s managerial and techno-
logical structure. Knowledge management is not solely a technical
project, so the project team needsto bal ance both managerial and technical
participants.

In addition to designing a knowledge management team, it isimportant to
understand and define an architecture for knowledge management systems in
the company. A knowledge management system built without a well-defined
architecture will lead only to chaos at later stages. It isimportant to make sure
that the architecture is clearly defined, since this part of the infrastructure can
be very expensiveto fix at alater stage. Tiwana (2000) provides the following
guidelinesfor architecture consideration:

. Understand the architectural components of the knowledge manage-
ment system. Pay close attention to integrative repositories, content
centers, knowledge aggregation and mining tools, the collaborative plat-
form, knowledge directories, the user interface options, push delivery
mechanisms, and integrative elements.

. Design for both interactive and integrative content aggregation. Both
these needs must be met simultaneously.

e Optimize for performance, scalability, and flexibility. Make sure that
your KM system works as well for 600 people asit does for 60. Pay close
attentionto short delaysin processing transactions— thesewill amplify by
orders of magnitude as you begin to scale the system upward.
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. Plan for interoperability. Plan for high levels of interoperability with
existing protocolsand implementations.

. Decide whether to build or buy. One option is not necessarily better than
the other; examine the pros and cons of each option.

. Pay attention to the user interface and its design. The user interface
provides an excellent opportunity for ensuring buy-in by the user commu-
nity. A user interface that is built in synchrony with the user community
helps creates a perception that the knowledge management system is an
asset, and not aliability that needs to be sidestepped.

. Position and scope the knowledge management system. In some cases,
itisnot only difficult, but also fool hardy to try explicating tacit knowledge
that your employees possess. Scope the system to support only those
categoriesof knowledgethat havethepotential for maximizing opportunity
and returns.

. Future-proof your knowledge management system. Take substantive
stepsto ensure that your knowledge management system does not become
obsol ete as technol ogies or business environments evolve. If the systemis
well future proofed, changes should affect only the content in your
knowledge management system, not its structure or design.

To identify knowledge management applications, we can combine knowl-
edge levelswith knowledge categories. Core knowledge, advanced knowledge
andinnovativeknowledgeare combined with administrativeknowledge, declara-
tive knowledge, procedural knowledge and analytical knowledge, asillustrated
in the knowledge management matrix for law firms earlier in this book. The
knowledge management matrix was first used to identify the current |S/IT that
support knowledge management in the firm. Then the knowledge management
matrix was applied to identify future IS/IT. The systems did only serve as
examples; they illustrated that it is possible to find systems than can support all
combinations of knowledge categories and knowledge levels. Finally, software
and systems suitable for knowledge management in alaw firm can beidentified
using theknowledge management matrix asillustrated earlier inthisbook for law
firms.

Making the Plan

The Y model focuses on the different steps in strategy work, including
making an | S/IT strategy. We have discussed in depth the analysis part of an 1S/
IT strategy. Theanalysiscovered description of the current situation, description
of desired situation, analysis of needs for change, and priority of needs for
change. When the analysis part was complete, decisions had to be made. The
choices should be made by business management, preferably by the chief
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executive of the organization. When all necessary decisions have been made,
then the important task of implementation can start, as described in the next
chapter.

The'Y model outlinesthe working steps. Analysisand choice should result
in an approved |S/IT strategy, that is, a strategy that is decided to be imple-
mented. An approved strategy is the product of strategy work. We may
distinguish between product (plan) and process (learning). The process should
ideally involve all affected and give them accessto all the analyses of the work
and give them a possibility for voicing their opinions and for listening to the
viewpointsof others. Inthat way the processwill givelearningtoall involved and
might be a way of securing support for the strategy.

The work of developing an IS/IT strategy for the first time might be
organized as a project. A project is a unique task that can be contrasted by
continuouslineactivities. Later on, the updati ng and mai ntenance of the strategy
might be part of the responsibilities of the line organization. But even then they
have to involve all the necessary partiesin the work.

Wemight focuseven moreonwhat isinvolvedin aprocess. Therearethree
well-known stagesin an organizational devel opment process, and makingan IS/
IT strategy might well belooked at asorgani zational development. Thefirst stage
is unfreeze. Here it is important to create a climate for change, getting
acceptance and readiness for change. In the analysis part it is certainly of
importanceto focusontheneed for changesand create acommon understanding
of the need for changes. Such needs should be recognized by all involved. The
second stage is change. In the implementation part we have to be aware that it
is a change process. Growth and changes might hurt. They can result in
opposition and counterattacks. It is necessary to alter attitudes, beliefs, and
values of individuals directly, or indirectly, by changing the structure, goals or
technology of the organization. The final stage is refreeze. Here the new state
isinstitutionalized. Thenew situationisstabilized. Herewe sum up what we have
achieved, and are happy about it, before we start over again.

There should be some clear goals set for what we would like to achieve
during the process. We want the commitment of management, and we should
also use the process to educate management about benefits and risks of IS/IT.
We want management to understand how IS/IT is applied, and we want to
increase managers’ own use of IS/IT. At the same time we want the commit-
ment of users, and we want to educate them as well concerning the importance
of IS/IT for the business. Changes in users’ attitudes toward |S/IT will create
commitment to strategy and implementation plansaswell as better understand-
ing of business and its dependence on I S/IT. Hopefully the process will lead to
better relationships between the IS/IT department and user departments. The
close cooperation in the strategy process should lead to such aresult.
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At the outset there might be resi stance among management against getting
involved in the process, and they may oppose any new strategiesfor IS/IT. The
problem might be that top management belong to an older generation and are
subject to a general resistance to change. There may also be some specific
explanationsfor resistance. One such explanation might bethe uncertainty about
benefits of 1S/IT. Generally, resistance of management can be identified as:

. Ignorance of 1S/IT and its potential uses and benefits;

. Poor communication between the |S/IT department and the rest of the
business;

J General resistance to change;

. Lack of focus on opportunities for competitive advantage;

. Lack of instruments for decisively measuring the benefits of I1S/1T.

There are several approaches to overcoming management resistance.
Education or information — creating knowledge — is of importance, if it is
possibleto get managementinvolved. If they donotwanttolistento|S/I T people
from the company, then it might be agood idea to have management meet with
managers from other companies that have experienced the benefits of 1S/IT
themselves. All thetimeitisof importanceto link 1S/IT to business needs. Itis
also of importance to involve management in the decision-making. A good idea
might be akind of steering committee, which should consist of all thefunctional
managers. Functional budgets for IS/IT would make the functional managers
strongly involved. Quick positiveresults might al so convince management about
the benefitsof IS/IT. It isnot certain that such applications are available, but in
prioritizing one should ook for applicationsthat arelow risk, relatively quick to
acquire/develop and which give good, fast results. In summary, here are some
tacticsfor involving and influencing management:

J Educate management about use and benefits of 1S/IT;

. Have management meet other managers who are enthusiastic about 1S/1T;
J Link 1S/IT to business management needs,

J Form a steering committee;

. Develop functional 1S/1T budgets;

. Rapid development of low-risk, managerially useful systems.

The development of an |S/IT strategy might be organized as a project. As
illustrated in Figure 12, we can have atraditional organizational structurewitha
steering committee, project manager and project team (consisting of both
businesspeopleand | S/IT people). One special aspect isthat one should ook for
a management sponsor, that is, a member of the top management group of the
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Figure 12. Srategy Project Organization Structure
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company that would like to sponsor the work. A sponsor serves as a change
agent and is a strong supporter of change using IS/IT.

The management sponsor is crucial for project success. The perfect
sponsor does the foll owing tasks:

e Chairing the steering committee meetings;

*  Assuring top management participation and commitment, through active
backing and allocation of the right resources;

. Representing the interests and priorities of the business,

. Heading themarketing effort — the effort of selling theproject tothewhole
organi zation should not be underestimated;

e Actingasthefocal point for decisionsabout scope, priority and conduct of
project work.

The steering committee is of key importance for project success. We are
here focusing on what should be done by the steering committee in order to get
apositive decision by top management concerning | S/IT strategy:

. Providing strategic direction and guidance on business requirements and
prioritiesto the project team;

. Reviewing and approving plans and raising risk management issues,

e Conducting checkpoint reviews and authorizing continuation of work;

. Reviewing and contributing to final results, before submission to top
management.
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We advocate strong interaction between the steering committee and the
project team. The steering committee gives its general directions at the outset
and givesfeedback several timesonthematerial presented to them by the project
manager.

ThelS/IT strategy document may be long or short depending on traditions
and expectationsin the company. In large organizations, the strategy document
will typically havethefollowing elements:

1. Introduction
* Purpose (its use, distribution of plan)
* Background (why and the way it was developed, participants, methods)
 Qualifications (what is not covered)
2. Current business situation
* Analysis of business direction, market strategy, and competitive forces
* SWOT analysis, X model, product portfolio analysis, and environmental
analysis
* Value configuration analysis
* Knowledge analysis and knowledge management status
3. Futurebusinesssituation
* Changesin business direction and business activities
* Resource-based strategy
* Changesin value configuration
* Changes in knowledge management
4.  Current IS/IT situation
* Benefits, stages, management activities, strategic integration
* Business processes and e-business
* |S/IT support for knowledge management
* Stage of growth in knowledge management technology
5. IS/IT vision and overall strategy
* Important IS/IT trends
* [S/IT vision (for the next three to five years)
* Main prioritiesin corporate |S/IT
6. IS/IT applications
* Needs for changes in application portfolio
* Required development portfolio
e Existing portfolio upgrade
* Future potential portfolio
* Analysis of applications and portfolios, cost-benefit analysis
* Proposed priorities
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7. KM organization

* Need for changes

* Strategy, general guidelines
8. IS/IT organization

* Need for changes

* Strategy, general guidelines
9. IS/IIT human resources

* Need for changes

* Strategy, general guidelines
10. IT infrastructure

* Need for changes

* Strategy, general guidelines

Oneimportant ambition of the | S/IT strategy isto align businessand IS/IT.
There are both enablers and inhibitors of business — IS/IT alignment. Such
enablersand inhibitorsshould beidentified, analyzed, and solved while making
the plan. Solutionsshould bedescribedinthe | S/IT strategy document. L uftman
et al. (1999) found that the two most significant enablers were senior executive
support for IS/IT and IT involved in strategy development:

1.  Senior executive support for IS/IT can be documented by asking them to
define and describe strategies that include the role of 1S/IT. These
descriptions from executives should be included in Section 5 of the plan.

2. IT’s participation in creating business strategy can be documented by
asking the CIO to define and describe the future business situation. These
descriptions from the CIO should be included in Section 3 of the plan.

STRATEGY IMPLEMENTATION

Stages 6 and 7 cover strategy implementationintheY model. While Stage6is
concerned with implementing the plan and describing results, Stage 7 is con-
cerned with evaluating results.

The creation of IS/IT strategy has become a major challenge to business
executives and |S/IT executives in recent years. Investments in information
technology have been large, and many failed investmentsreflect this challenge.
The impact of IT on organizational performance has grown in strategic impor-
tance, and thus the significance of failed IT investments is even greater.
Information processing and information technology are becoming critical to
many businessand government operations, and thetechnology itself ischanging
at arapid rate. New information technology will continue to transform organi-
zations, and changes in how industry participants use IT can alter established
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relationshipsin an industry. Strategic |S/IT planning can play acritical rolein
hel ping organizationstoincreaseefficiency, effectivenessand competitiveness.
Although organizations use different methods in their analysis of current and
desired situations, the resulting plans are to be implemented.

Theimportance of theimplementation of strategic IS/I T plansisillustrated
by the significant attention paid to it in recent years. Studies show that
implementation isimportant for four reasons. First, the failure to carry out the
strategic| S/IT plan can causelost opportunities, duplicated efforts, incompatible
systems, and wasted resources. Second, the extent to which strategic IS/IT
planning meetsitsobjectivesisdetermined by implementation. Third, thelack of
implementation leaves firms dissatisfied with and reluctant to continue their
strategic planning. Fourth, the lack of implementation creates problems estab-
lishing and maintaining prioritiesinfuturestrategic | S/IT planning.

Implementing Plan

IS/IT strategy implementation can be defined as the process of completing
theprojectsfor application of informati ontechnol ogy to assist an organizationin
realizingitsgoals. However,implementingan | S/I T strategy isnot simply theact
of implementing many projects and individual systems. Instead, implementing
such a plan demands a gestalt view in the planning of individual systems. A
gestalt view represents the implementation of the plan philosophy, attitudes,
intentions, and ambitions associated with IS/IT use in the organization. It may
include decisions about the IS organization and the implementation of IT
architecture.

The term implementation is given a variety of meanings in the literature.
Implementation can be described asaprocedure directed by amanager toinstall
planned change in an organization. Change is an empirical observation of
difference in form, quality, or state over time in an organizational entity.
Implementation can bethe process of gaining targeted organizational members’
appropriate and committed use of aninnaovation. I nformation technology imple-
mentation from strategic 1S/IT planning isatypical innovation.

When isan IS/IT application implemented? Is it implemented when it is
approved by top management as part of the IS/IT strategy? When it isinstalled
on a company computer? When it is put into its first use? When it is widely
accepted by peopleinthe company?Whenitismodified asaresult of use, based
on both detected errors and needs for improvement? When the benefits of the
IS/IT strategy arefinally appearing? Thereisno unified answer to thisquestion,
but most scholars agree that installation of asystem istoo early, while benefits
aretoo latetowait for. Thisisillustrated in Figure 12. Most scholars agree that
an |S/IT application isimplemented when it is used and accepted by users. So
intheexamplein Figure 13, wewould say that i mplementation occurredin 2005.
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Figure 13. Implementation of an ISIT Application
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Using the gestalt view, we can say that an | S/I T strategy implementationis
defined by degree of implementation. If the complete IS/IT strategy is imple-
mented, we can talk about 100 percent implementation. If nothing is imple-
mented, we can talk about zero implementation. A strategic IS/IT plan is
implemented over time, asillustrated in Figure 14. The processof implementation
canfollow different paths. In Figure 14, there aretwo examples of early and |l ate
implementation respectively, both ending at an implementation degree of 60
percent.

Thereisno optimal extent of implementation. It dependsonthesituationin
the company over time. If the | S/IT strategy has an excellent match with desired
business situation and actual business devel opment, then more of the strategy is
likely to be implemented. If the IS/IT strategy consists of afew large, focused
projects that, when first started, have to be finished, then more of the strategy
islikely to be implemented. If the organization has a culture of walk and talk
consistency, thenmoreof thestrategy islikely to beimplemented. Walk and talk
consistency impliesthat management actually doeswhat it saysit isgoing to do.
If the |S/IT strategy has ashort time horizon, then more of the strategy islikely

Figure 14. Implementation of 1SIT Strategy Over Time
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to beimplemented. If management isableto predict the future, then more of the
strategy islikely to be implemented.

Whilethereisno optimal extent of implementation generally, wewould be
surprised to find everything or nothing implemented. If everything is imple-
mented, then it creates an impression of ignoring changes over time that should
influenceimplementation. If nothing isimplemented, then it creates an impres-
sion that the organization is completely unable to create change, and there is
completeinconsistency betweentalk and walk. Anempirical study of Norwegian
business organizations tells us that on average, 60 percent of an |S/IT strategy
was implemented. Whether thisis good or bad is hard to tell. We may suggest
arule of thumb that two-thirds should be implemented.

Wehavetoremindourselvesthatinitially, at thestart of implementation, the
complete |S/IT strategy isto beimplemented. All actions were written into the
plan to be executed. Nothing was written into the plan without the intention of
being executed. What we are saying about implementation extent is that
environmental changes as well as internal changes over time may create a
situation in which some of the plan contents are not smart to do anymore. Such
evaluation of the plan after some time, often after one or two years, may cause
revision of the plan.

Barriers to Implementation

AtthisStage6intheY model of implementing the plan, all attention should
be focused on implementation of the whole plan. This is the stage of action.
Technical equipment such as servers, PCs, printers and cables are installed.
Operating systems are upgraded. Application packages, software programs,
programming tools, end-user tool sand database systemsareinstalled. Devel op-
ment projects are initiated. Management and user training takes place.

At thisstagewe should focus on thetackling of implementation challenges.
The literature on implementation challenges is steadily growing. A series of
factorsinfluencingimplementation havebeenidentified. Inthefollowing, wewill
discuss some important factors for implementation of IS/IT strategy:

J Resources needed for the implementation;

. User involvement during theimplementation;

*  Solutionsto potential resistance during theimplementation;
. Responsibility for theimplementation;

. Management support for the implementation;

. Information technol ogy needed for implementation.

Resour ces Needed for the Implementation
One reason for the lack of implementation is that resources are not made
available. The answer to the simple question “ Can it be done?”’ is dependent on
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competence and resources. It isimportant to identify the resources and actions
needed to implement new applications and devel opment tools. Resource mobi-
lization for implementation isan eff ectiveimplementati on mechanismto secure
quality of implementation. An important resource issuein thefield of strategic
I S/ITisthedifficulty of recruiting | Sspecialistsand defining their rolein projects.
Inan1S/IT strategy writtenin EnglishinaNorwegian organization, thisproblem
wasconfirmed: “ Technological expertiseisaprecondition for development and
migration of new and complicated technology in the institution, but the depen-
dence on such expertise also represents a problem to management.” Some
information systems professionals are systems rationalists preoccupied with
new capabilitiesof technol ogy, tendingtoignoregoal incongruenceand assuming
consensus on goals. Generally speaking, information systems innovations are
dependent on an | S professional environment. Just asimportant, thereisaneed
for thoseuserswho will champion the new systemsand havethedriveand vision
to push the projects forward. In addition, many businesses are dependent on
external expertise such as consultants for implementation. In summary, the
following resources areimportant:

J Financial resources needed for the implementation;

J Technical abilities needed for the implementation;

J Human resources needed for the implementation;

. Project team time needed for the implementation;

J External consultants needed for the implementation;
* A project champion needed for the implementation.

User Involvement During the Implementation

Both resources for and extensive performance of user training are neces-
sary to secure implementation of 1S/IT strategy. Education, training and other
implementation activities are generally viewed as outside the IS role, in part
because formal authority for training usually is assigned elsewhere. Training
may consist of both formal and informal training. Formal training can be long-
term as well as short-term instruction received through seminars, classes,
conventions, and private lessons, while informal training can be on-the-job
training received from co-workers and supervisors as the need arises. Many
training efforts are based on needs analysis, needs assessment, or performance
analysis. User involvement in implementation is an effective implementation
mechanismto securequality of implementation. Itisusually better to useahigh-
involvement processthat utilizesthe knowledge and creativity of the peoplewho
actually dothework. Implementationrepresentsasituation of transitioninwhich
users experience athreat to their sense of control over their work, if not direct
loss of control. Interventions, which restore the users’ sense of control, will
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reducethethreatening quality of theimplementation experience and, asaresult,
heighten the users’ satisfaction with the new systems. In this view, the active
ingredient for user involvement is the perceived control. User needs are the
source of benefits, which motivate the use of an information technology
application, and user satisfaction increases the implementability. In summary,
the following user involvement issues areimportant:

e Training of information systems users;

. Users' understanding of systems' functional features;

. Users' participation in systems projects,

. Users' involvement in the operation of information systems;

. Participation in the ongoing devel opment of information systems;
. Users' support for the implementation.

Solutions to Potential Resistance During the Implementation

Solutionsto potential resistance during theimplementati on are methodsand
processesof solving problemscreated by latent oppositionto theimplementation.
Resistance involves a stubbornness in fulfilling the expectations of others.
Resistance to implementation may have many facets, such as quite ignorance,
active argumentation, low priority put on implementation compared with other
assignments, and so forth. Potential bases of resistance to the adoption of the
plan should beidentified, and the plan shoul d define sol utionsneeded for avoiding
and/or dampening potential resistance to the necessary changes. Resistance
may be caused by uncertainty, lack of competence, or commitment to the status
guo. Some may find their influence threatened, others may feel that implemen-
tation may beharmful tothe organization, and still somemay believethat the plan
should beimproved beforeimplementation. In summary, thefollowing resistance
issues are important:

*  Solutionsto potential resistance caused by job security;

*  Solutionsto potential resistance caused by change of position;

*  Solutionsto potential resistance caused by new skills requirements;

*  Solutionsto potential resistance caused by skepticism about results;
*  Solutionsto potential resistance caused by functional units' interests;
*  Solutionsto potential resistance of our customers.

Responsibility for the Implementation

During implementation, the frames of implementers (those responsiblefor
theintroduction of thetechnol ogy to prospective users) will influencethe extent
of implementation. Most | Sunitsdo not haveresponsibility for key organizational
results. Line managers are increasingly assuming responsibility for planning,
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building, and running information systems that affect their operation. It is
important toidentify thel T departments’ actionsnecessary to expedite adoption
of the plan. A monitoring systemto review implementation and providefeedback
is an effective implementation mechanism. For each benefit desired from the
implementation, specificresponsibility for realizing benefits should beallocated
within the business. Only when specific people are responsiblefor implementa-
tion actionsisimplementation likely to occur. Responsibility hasto bedefinedin
such detail that responsible people take expected initiatives when problems
occur during implementation. It may also be valuable to consider whether the
chief executive responsible for strategy is willing to accept the personal risk
involved. If not, the strategy may be good but is unlikely to be implemented.
Implementation participants must accept responsibility for their own behavior,
including the success of the actions they take to create change. Responsibility
as such may take on two forms, negative duty and positive duty. Negative
responsibility impliesthat actionistaken duetothreatsandisoften motivated by
loyalty, while positiveresponsibility impliesthat action istaken dueto commit-
ment. In summary, the following responsibility issues are important:

. Responsibility for implementation ontime;

. Responsibility for implementationwithin budget;

. Responsibility for implementation with intended benefits;

. Responsibility for stepwise implementation of large projects;
. Responsibility for implementation of high priority projects;

. Responsibility for short-term benefitsfrominitial projects;

. Personnel rewards from successful implementation.

Management Support for the Implementation

Management support is widely recognized as an important factor in the
implementation of information systems. Management may be hesitant toward
the implementation of IS/IT strategy, hence representing an implementation
problem. Some top executives are in reality committed to the status quo. Both
middle management attitudes and senior management attitudes toward imple-
mentation areimportant influences on the extent of plan implementation. It may
bedifficult to securetop management commitment for implementation; commit-
ment being defined as acceptance of plan values and willingnessto exert effort
on their behalf. The planning methodology itself may require too much top
management involvement. The output of planning is not necessarily in accor-
dance with management expectations. Top management monitoring of imple-
mentation may represent an effectiveimplementati on mechanism. Management
control systems provide a comprehensive mechanism for implementing plans.
Management monitoring and control of the implementation may be organized
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through asteering committee. Management support is pivotal to the adoption of
innovations. CEOs in particular have a major impact on changes in their
organizations. A planmust beacall for action, onethat recognizesmanagement’ s
responsibility to fix what isbroken proactively andinreal time. Itisimperative
that IT personnel educate their top managers and make them aware of the
importance of their support in major I T initiatives. Top management support is
a key recurrent factor critical for effective implementation. In summary, the
following management issues areimportant:

. M anagement expectations of the implementation;

. M anagement participationintheimplementation;

. M anagement monitoring of theimplementation;

. Management knowledge about the implementation;
. Management time needed for the implementation;
. Management enthusiasm for the implementation.

Information Technology Needed for Implementation

Information technology to beimplemented isthe hardware and softwareto
bedeveloped, acquired, installed, used and modified. Informationtechnology is
developing rapidly, but in many organizations I T is still lagging behind users’
needs. For example, artificial intelligenceisstill initsinfancy asatechnology.
Thisimpliesthat afirm that wants to implement knowledge management level
IV may have problemsfinding suitabletechnology. Itis, therefore, important that
thel S/IT strategy hasidentified availabletechnology. It isseldom smart to trust
vendors' promisesconcerning futurefeaturesof new technology when devel op-
ingthel S/IT strategy. Instead, technol ogical constraintsshould beidentified and
accepted. It is often emphasized that information architecture is not enough
unlessdataaccessissues can beresolved. In summary, thefollowing technology
isimportant:

. Hardware to be implemented

e Communicationstechnol ogy to beimplemented
. Databases to be implemented

*  Applications software to be implemented

e Operating systems to be implemented

* A datainfrastructure for the organization.

Resources needed for the implementation, user involvement during the
implementation, solutions to potential resistance during the implementation,
responsibility for theimplementation, management support for theimplementa-
tion, and information technology needed for theimplementation are all consid-
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ered important factors for 1S/IT strategy implementation. These factors were
empirically evaluated first in Norway and thenin Australia.

In addition to the six factorslisted above, four more factors were added in
the empirical studies: analysis of the organization, anticipated changes in the
external environment, projects’ relevance to the business plan, and clear
presentation of implementation issues.

InNorway, two factorsweresignificant: responsibility for theimplementa-
tion and user involvement during the implementation. In Australia, one factor
was significant: projects’ relevance to the business plan.

Theaverage extent of strategic |S/IT planimplementationin Australiawas
3.4, while the average plan implementation in Norway was 3.3, on ascale from
1 (little extent) to 5 (great extent). These resultsindicate that in both Australia
and Norway, roughly 60 percent of a strategic |S/IT plan is implemented on
average.

In Australia, responding organizations had an extensive description of
projects’ relevancetothebusinessplan (3.7), whilethey had alimited description
of solutionsto potential resistance (1.9). In Norway, responding organizations
had an extensive description of technology to be implemented (3.6), while they
had alimited description of solutionsto potential resistance (2.0).

The significant predictor in Australia was projects' relevance to the
business plan, which had the highest overall description rating (3.7), indicating
that relevanceisboth important and taken care of in many Australianfirms. The
two significant predictorsin Norway wereresponsibility of implementation and
user involvement during implementation, which had high overall description
ratings of 2.7 and 3.0 respectively.

Theinteresting difference between Australiaand Norway liesinthefinding
that strategic descriptions are more important for implementation in Australia,
while resource descriptions are more important for implementation in Norway.
Given that both have about the same extent of plan implementation, 3.4 and 3.3
respectively, there is little reason to argue that firms in one nation are more
successful than firms in the other.

Oneemerging propositionisthat smaller organizationswill tend to be more
dependent on resourcesto get aplanimplemented, whilelarger organizationswill
tend to be more dependent on strategic relevanceto get aplanimplemented. This
propositionisrelevant, asresponding Australian firmsweremuchlarger thanthe
Norwegian respondents were. However, no significant relationship was found
between organization size and the extent of relevance description.

Another emerging propositionisrelated to cultural differences. According
tothe Scandinavian research oninformation systemsdevel opment, Scandinavia
has high living standards and educational levels, an advanced technology
infrastructure, an open community and key innovative leaders. This tradition
seems different from research in other countries such as the UK with control
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structures, which may imply different strategic 1S/IT plan implementation
problems.

Knowledge Management Technology Architecture

IS/IT strategy for knowledge management is concerned with planning and
implementation of strategic knowledge management technology. Before a
knowledge management system isdevel oped and implemented, we need to take
alook at technologies that constitute the infrastructure for such a system. The
six layersof knowledge management technol ogy architecturethat will help build
aKMS areillustrated in Figure 15.

The interface layer is the topmost layer in the knowledge management
technology architecture. Thisis, for themost part, theonly layer with which end-
usersdirectly interact. The effectiveness of thislayer isadominant determinant
of theusability of aK M S. Thepurpose of theinterfacelayer istobuildauniversal
view of the enterprise and to pave the path for access to information. The user
will have access to icons, tree controls, personalized navigation and graphic
interfaces. The interface layer provides the user with a window to repositories
of information about the organization, products and customers. The interface
layer must be based on a collaborative platform. For effective collaboration
across the enterprise and the smooth sharing of structured knowledge, the
collaborative platform must satisfy the following set of basic needs: efficient
protocols, portable operation, consistent and easy-to-use client interfaces,
scalability, legacy integration, security, flexibility and customizability (Tiwana,
2002).

Figure 15. Knowledge Management Technology Architecture

# | Layer

1 | Interface

2 | Access

3 | Filtering

4 | Applications

5 | Transport

6 | Repositories

D)%<

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



262 Gottschalk

The access layer protects and secures all information. The company is a
knowledge network in which the boundaries are being redrawn. Organization
charts, department walls, and cubical wallshave beenreplaced by firewalls, time
zones, and competing technol ogies. Employees, suppliers, businesspartners, and
customersand their hunger for information transcend the physi cal boundaries of
the organization. Thetraditional security model breaks down, while wide-open
access to information is not acceptable to corporate management. Rather,
access to information is based on profiles derived from a knowledge audit.
Passwords and other security actions are monitored by security specialists
(Wang et al., 2001).

The filtering layer supports the transition from infrastructure to info-
structure. Infrastructure is the technical ability and reliability, while info-
structure is the conversational robustness. The aspect of taking info-structure
into consideration along with the infrastructure is a crucial determinant of
whether users will actually appreciate the system in preference over other
sourcesand useit. Inthislayer, artificial intelligence, datawarehouses, genetic
algorithmtools, neural networks, expert reasoning and rule-based systems, and
case-based reasoning are applied. An expert system is a typical application of
artificial intelligence. A data warehouse converts data from many sourcesinto
meaningful information. Data warehousing should allow access that provides
easy query of the database to find the answers to unstructured information. A
datawarehouse is an integrated datarepository containing historical dataon an
enterprise that is employed to support knowledge work.

A generic algorithm performs natural selection, thereby simplifying the
amount of work required to solve complex, decision-related problems. A neural
network isasystemin which anumber of processors are interconnected likethe
neurons in a human brain that can learn through trial and error. Rule-based
systems are diametric opposites of generic algorithms. In generic algorithms,
universal conditionsare specified under which solutionsare considered good, but
expert systems cannot be applied on how to solve the problem. In rule-based
systems, expert knowledgeisapplied, but universal conditionsthat denoteagood
solution cannot be specified. Case-based reasoning allows companies to take
advantage of previous problems or cases and related attempts to solve them
through anal ogies (Tiwana, 2002).

The application layer provides users with productivity enhancements and
improved waysof doingtheir jobs. Thislayer includes authoring and publishing
tools, document management, discussi on databases, calendars, employeeyellow
pages, Website analysis tools, sales force automation and executive balanced
scorecard applications. The list of applications provides a framework for the
company to get started with knowledge management systems (Wang et al.,
2001).
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Thetransport layer handles network traffic in which information ismoved
across the network to the right people at the right time. The network may be
moving email, documents, video and audio clips, news, and many other types of
content (Wang et al., 2001).

The repository layer stores data and information. Loosely connected
information systems, databasesand file systemsareintegrated through informa-
tion catalogues (Wang et al., 2001).

Evaluating Results

Atthisfinal stageof theY model, implementationresultsare compared with
needs for change. It is determined to what extent gaps between desired and
current situation have been closed. This is the beginning of the IS/IT strategy
revision process, in which a new process through the Y model takes place.
Typically, anew |S/IT strategy process should take place every other year in
businessorganizations.

L et uslook at an evaluation example. We assumethat the company now has
implemented a knowledge management system (KMS). The system may have
been implemented to achieve results such as:

J Both organizational and market benefits;

. Move from architecture stage to integration stage;

J Improved communication and combination of information;

. Improved business processes,

. Improved efficiency and effectivenessin value shop activities;

. Reach knowledge management technology Stage I11;

J Enable use of Internet at the level of ebusiness;

. Develop supplementary services to take advantage of opportunities;
. Improve working procedures in accordance with firm vision;

*  Create different products according to market strategy;

e Create entry barriers according to competitive forces model;

J Extend the life of products classified as stars;

e Attract knowledgeable people in the labor market;

. Move from imitator to competitor according to the knowledge map.

As this list illustrates, there may have been a variety of reasons for
implementing aknowledge management systeminthe organization. Whenwedo
the evaluation of results, wewill evaluate to what extent such results have been
achieved. But the evaluation should not be limited to such planned, positive
effects of anew system. The evaluation should investigate all kinds of effects,
asillustrated in Figure 16.
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Figure 16. Evaluating Effects from ISIT
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All planned, positive effectslisted above belong in the upper-left quadrant
for planned benefits. Here we evaluate to what extent we have achieved results
in accordance with the IS/IT strategy. However, we will also have achieved
other benefitsfrom systemsimplementation that wedid not think of whenthe | S/
IT strategy was developed. These benefits may be just asvaluable asthe results
than we aimed for. Hence, results are both planned and unplanned results.

At the other side of Figure 16, there are negative effects of implementing
the IS/IT strategy. Some problems were known, and these problems have been
dealt with. However, we will also experience new problems from systems
implementation that we did not think of when the IS/IT strategy was devel oped.
These new problems cause an increase in negative effects from implementing
the IS/IT strategy.

Evaluating resultsat thisfinal Stage7 of theY model impliesthat all effects
haveto be considered, both positive and negative effects, aswell as planned and
unplanned effects. Thistotal pictureof effectsisnow compared withtheoriginal
needs for change from Stage 3 of the Y model. Discrepancies will be identified
and have several consequences:

. Learning will occur from evaluating results

. Revision of implementation approach may be needed, including systems
development strategy

. Revision of the IS/IT strategy may be needed

* Anew IS/IT strategy may be needed
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THEY MODEL IN
STRATEGIC MANAGEMENT

The first time through the Y model may seem like a linear process.
However, the total strategic process is anything but linear. Analyses and
proposals will go through a cyclical process, encountering new solutions,
interruptions and delays. The strategic process rarely arrives at clear-cut
decisionsat any onetime. Thestrategy’ sultimate development involvesaseries
of nested, partial decisionsinteracting with other partial decisionsin the firm.

However, by having someway to represent complexity, weareableto study
it and make recommendations. The Y model is a recommendation for a
continuous, structured strategic 1 S/I T planning process. TheY model consistsof
three steps and seven stages in these steps. The first step is concerned with
analysis. The second step is concerned with choice (selection and decision),
while thefinal step is concerned with implementation.

Robson (1997, p. 10) has suggested that the model of strategic manage-
ment in Figure 17 can servetoillustrate reality in many business organizations.
The three steps are the same: analysis, choice and implementation. But they
interact with each other, rather than follow sequentially after each other. This
model implies, for example, that in the middle of an implementation step, it can
be smart to return to the choice step to revise the plan before proceeding with
theimplementation.

Figure 17. Model of Srategic Management Elements
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Strategic management isasystematic approach to amajor and increasingly
important responsibility of general management to positionandrelatethefirmto
its environment in away that assures its continued success and makesit secure
from surprises. Strategic management is a stream of decisions and actions,
whichlead to the devel opment of an effective strategy to help achieve corporate
objectives. Strategic management is the decision process that aligns the
organization’ sinternal capability with theopportunitiesandthreatsit facesinits
environment. Strategic management is concerned with the overall long-range
direction of organizations and consequently also provides a framework for
operational management.

Theseare some of the definitionsof strategic management found in Robson
(1997, p. 6). Essentially, strategic management is going to be something to do
with deriving and describing the strategy. The Y model is a tool in strategic
management. The model is something that is applicable to all organizations,
whether large or small, public or private, profit or non-profit making.

Strategic management encompasses the entire enterprise and looks beyond
day-to-day operating concerns in order to focus upon the organization’s long-
term prospects and devel opment. The responsibility for doing thiswill lie with
different people depending upon the size and type of the organization. In any
organization, 1T management will have to have a major responsibility for
developing an IS/IT strategy.

Empirical studies of strategic 1S/IT planning practices in organizations
indicatethat wide variations exist. Hann and Weber (1996) found that organi za-
tionsdiffer intermsof how much IS/IT planning they do, the planning method-
ologiesthey use, the personnel involved in planning, the strength of the linkage
between | S/IT plansand corporate plans, thefocusof IS/IT plans (e.g., strategic
systems versus resource needs), and the way in which 1S/IT plans are imple-
mented. Hann and Weber (1996) conducted an empirical study, and they found
several significant relationshipsinfluencing |S/I T planning:

. Higher levels of senior management dependency on the IT manager
will be associated with senior management exercising lower levels of
control over the ISIT planning process. If senior management has
become especially dependent on a particular IT manager, the I T manager
will primarily control the IS/IT planning process. Because senior manage-
ment is more subject to holdup, the IT manager can exert more influence
onthelS/IT planning process. Conversely, if thel T manager feelstrapped
inhisor her job, senior management will primarily control thel S/IT planning
process.

. Higher levels of senior management control over the ISIT planning
process will be associated with higher levels of senior management’s
goals and objectives being reflected in the ISIT plan. A plan that
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primarily reflects senior management’s goals will be associated with a
principal-controlled planning process. A planthat primarily reflectsthel T
manager’s goals will be associated with an agent-controlled planning
process.

. Higher levels of senior management’s goals and objectives being
reflected in the 1S1T plan will be associated with higher levels of
usefulness of the ISIT plan as a bonding, monitoring, and governance
mechanism. If the plan reflectsthe wishes of senior management, itisused
more as abasis for compensating the IT manager. If it reflects the wishes
of the IT manager, however, it is used less for compensation purposes.

. Higher levels of usefulness of the ISIT plan as a bonding, monitoring,
and governance mechanism will be associated with lower levels of ex
post agency costs relating to the IT manager. For a given level of
delegation of decision rights, more useful plans mean the agency costs
associated with the level will be lower. Senior managers are better ableto
usetheplansto evaluatewhether thel T manager isacting consistently with
senior management’ sutility function.

These findings may seem difficult to understand, asthey are based on two
popular economic theories, namely, agency theory and transaction-costs eco-
nomics. In the agency theory, the IT manager is defined as the agent for senior
management. The IS/IT plan isviewed as a contract between principals (senior
management) and their agent (the IT manager). In transaction cost economics,
IS/IT planning is linked to the incentives managers face, rather than general
environmental, organizational, and managerial factors. Hann and Weber (1996)
had many more suggested relationships for 1S/IT planning, but none of the
following relationships found support:

. Higher level s of senior management uncertainty relatingtothel T function
will beassociated with higher evel sof del egation of decision-makingrights
to the IT manager.

. Higher level s of senior management uncertainty relatingtothel T function
will be associated with higher levels of IS/IT planning.

. Higher level s of senior management uncertainty relatingtothel T function
will be associated with senior management exercising higher levels of
control over the IS/IT planning process.

. Higher levelsof IT manager uncertainty relating to the I T function will be
associated with higher levels of IS/IT planning.

. Higher levelsof IT manager uncertainty relating to the I T function will be
associated with senior management exercising lower levelsof control over
the IS/IT planning process.

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of ldea Group Inc. is prohibited.



268 Gottschalk

. Higher levels of 1S/IT planning will be associated with higher levels of
usefulness of the IT plan as a bonding, monitoring, and governance
mechanism.

. Higher levelsof usefulness of the | S/IT plan asabonding, monitoring, and
governance mechanism will be associated with higher level s of delegation
of decision-making rights to the I'T manager.

. Higher level sof delegation of decision-makingrightstothel T manager will
be associated with higher levels of ex post agency costs relating to the IT
manager.

CASE STUDY: THE OPERA

Application Service Providers (ASP) fight for their own survival. None of
them make money on their IT concept, and several have disappeared. For the
Norwegian Opera, this has become a tragic performance. Approximately 50
Norwegian IT companies try to succeed as suppliers of software over the
Internet. The concept iscalled ASP, and it was predicted to have abright future.
But several have already given up. Nettaxess is bankrupt. Unison was sold to
Visma, and Customax stopped being an ASP after heavy losses. The customer
base was taken over by Telecomputing. Client Computing has silently reduced
its ASP business. We areleft with ahandful of ASP supplierswho fight for their
survival.

In this minefield, potential customers try to maneuver. The Norwegian
Opera is one of those with a “close to death” experience. The Opera chose
Nettaxess as ASP supplier. The cultural institution with 80 I T users was closed
to transferring all IT systems when the message came: Nettaxess has claimed
bankruptcy.

The Operastill believesin the concept of ASP, but the institution wantsto
avoidsimilar situationsinthefuture. “I would not liketo get acall from atrustee
one moretime,” says|T manager Knut Brotnow (44) at the Norwegian Opera.
When anew round of offersfrom suppliersisinitiated in afew weeks, Brotnow
wantsto be sure. “Wewill ask for frequent updates on financial performance of
potential ASP suppliers. And we want to know if the selected supplier makes
money. We will not sign a contract without such a clause.”

Telecomputing says it has 4,000 to 5,000 users of ASP solutions, while
Intellinet saysthey have 2,700 users. Telenor expectsthe ASP market to double
inoneyear. Telenor’ sgoal isto have 12,000 users by the end of theyear. “1f we
end up below 12,000, we are not good enough,” says Tarje Holskil, manager of
Telenor’s ASP division. Telenor does not make money on ASP today.

Telenor admits that they have simplified ASP communication too much.
What has been marketed as “the solution” of company IT problemswas not the
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only solution after all. Many companies have experienced that it was not enough
to have a plug in the wall, and the ASP will do the rest. “ People thought ASP
would solve everything, but we see now that ASP cannot be independent of the
current technology inthe company,” saysHolskil. Hethinksall ASP businesses
should admit that messages concerningtheir solutionshave beentoosimple. “We
did run into this market and sold ASP solutions as a simple solution. The IT
industry often believesthat technology will solve all problems,” saysHolskil.

IT manager at the Norwegian Opera could not agree more. “If you only
have Office or Exchange, then it's OK, but most companies have more
complicated systems,” says Brotnow. Legacy systems are difficult to get from
an ASP. The Operahas experienced that alot of timeisneeded to coach an ASP.
“You need a strong I T department anyway. You cannot close it down,” says
Brotnow.

Sources: www.operaen.no; Norwegian newspaper Dagens Neringsliv,
May 8, 2001
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Chapter vi

Conclusons

Linking and integrating knowledge management with business strategy to
achieve competitive advantage frominformationtechnology isanimportant and
challengingtopicto both academicsand practitioner. Thisbook hasattemptedto
shed some lights on important perspectives. First, a variety of approaches to
knowledge management were presented, organized according to the taxonomy
developed by Earl (2001). Next, knowledge management waslinked to business
strategy through resource-based strategy, in which knowledge is the strategic
resource. Then, the remaining and main part of the book was concerned with
information systemsand information technol ogy to support knowledge manage-
ment as defined by business strategy. Necessary steps in strategic planning —
strategy analysis, strategy choice and strategy implementation - were presented.

All three elements of the triangle of this book — knowledge management,
resource-based strategy and information technology — are changing fast. New
research and experience in knowledge management is providing new insights
every day. Knowledge as a strategic resource is still difficult to manage, but
substantial best practice examples will hopefully emerge soon. The role and
importance of i nformation technol ogy isgrowing, but many mistakesand wrong
investments are representing setbacks on the way.

This book argues that strategic planning for information technology in
knowledge management using the Y model will improve the situation in most
business and public organizations. Careful analysis using typical business
analysismethodswill helpidentify potential opportunities. Careful selection of
initiativeswill helpidentify profitable opportunities. Careful implementation of
selected initiativeswill help realize business benefits.
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M inicases

1. 3MintheU.S. hasareputation for encouraging new ideasand turning those
ideasinto productsand profits. CEO Livio DeSimoneisto haveten percent
of the company’s revenues generated by products less than a year old.
Beliefs and values at 3M have encouraged knowledge transfer and led to
significant investmentsin information technology for knowledge transfer
among knowledge workers. A strong culture of knowledge management
permeates 3M Corporation’s operations. The company actively encour-
ages new product development by requiring that 30 percent of annual sales
come from products less than four years old. It has a history of using its
organizational knowledge base to spin off new businesses from existing
technical platforms, and of sharing technical knowledge to communicate
about current product activities and statues. 3M is also using knowledge
management to make discoveriesthat can lead to new products (Turban et
al., 2003).

2. Accenturehas more than 200 knowledge managers worldwide. For alarge
consulting company whose very product is knowledge, there is consider-
able motivation to create a knowledge base to share accumulated know-
how. For this reason, Global Best Practices (GBP) knowledge base was
created, a central repository of knowledge about world-class business
practices. The GBP base contains quantitative and qualitative information
about how compani es achieve best-in-the-world standards of performance
in activities that are common to most companies (Turban et al., 2003).
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Access Health, acall-in medical center, exploits areuse model throughits
codification strategy for managing knowledge. When someone calls the
center, aregistered nurse usesthe company’ sclinical decision architecture
to assess the caller’ s symptoms, rule out possible conditions, and recom-
mend a home remedy, doctor’ svisit, or emergency room trip. The knowl-
edge repository contains algorithms of the symptoms of more than 500
illnesses (Hansen et al., 1999).

Airbus Industries created CD-ROMSs of airplane maintenance technical
expertise — maintenance manuals — to distribute to technical staff in
airports worldwide. The essence was that authorized technical specifica-
tions and repair and maintenance procedures were distributed in a con-
trolled and updateable manner. It was the codification of technical know-
how to those qualified to use it. The know-how comprised both objective
engineering data and cumulative technical expertise (Earl, 2001).
AlphaNovaisaglobal provider of collaborative software. The AlphaNova
headquarters are in London. The company is one of the partners in the
LEVER consortium sponsored by the European Commission to develop
knowledge management sol utions. The company joined the consortiumfor
knowledge sharing and knowledge creation. The consortium consists of
two solution providers and four user companies (www.kmlever.com,
2002).

American Express, a U.S.-based credit firm, uses its Authorizer’'s Assis-
tant expert system for credit authorization. The expert system has been
used for several years because the factors that make for good credit risks
have remained fairly constant.

APV Anhydro Group is an international engineering firm in Denmark. In
response to the challenge of achieving synergy and integration in global
marketing efforts, an IT project was initiated. The goal of the project was
to create a tool anticipated to be an almost complete portable marketing
knowledge base. Thistool wasexpected to address 90 percent of the global
marketing presentation needs of the firm (Y ap & Bjarn-Andersen, 1999).
AT& T hasbuilt anonlinedirectory of expertise, mapping who knowswhat.
Updating people profiles— often by individual s themsel ves— was found
to be cheaper and morefeasibl e than continuous editing, maintenance, and
validation of content. Furthermore, providing adirectory to theknowersis
likely tolead to either the knowledge sources or the knowledge possessors.
Bain & Company adopted a personalization approach of leading knowl-
edge seekers to possible knowledge providers. Bain's “people finder”
database is used by consultants on novel assignments to locate other
consultantswho can be contacted by telephone, email, videoconference, or
face-to-face to probe for advice on or solutions to problems. Here the
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10.

11.

12.

13.

14.

15.

16.

rationaleis that person-to-person communication islikely to release high
value, often tacit, knowledge in strategy consulting (Hansen et al., 1999).
BankAmerica encourages knowledge reuse through data mining, in which
analysts attempt to extract knowledge from records that were collected by
others, possibly unknowntothereuser, for very different purposes. Studies
show that data mining is most successfully practiced by highly trained
analystswho haveextensively studied the structuresand limitationsof their
datasets and been coached in the problemsinvolved in drawing inferences
from secondary data analysis.

British Petroleum (BP) uses desktop teleconferencing to connect itsrepair
specialists around the world, enabling them to view, discuss, and assess
malfunctioning drilling parts and recommend solutions. The solutions are
then captured and sorted for later analysis to guide future repairs. The
company saves millionsof dollarsannually ontravel, aswell ason quicker
and better repairs (Turban et al., 2003).

Booz Allen’s Knowledge On-Line (KOL) system provides access to the
detailed resumes of every employee’ s experience and areas of expertisein
addition to documents about consulting engagements.

Buckman Laboratoriesis a major U.S.-based chemical company serving
industries in more than 100 countries, selling more than 1,000 different
specialty chemicals. The K’ Netix network marked the realization of Bob
Buckman’s vision that knowledge would become the foundation of his
company’s competitive edge. The type of knowledge that is shared and
transferred at Buckman Laboratories encompasses customer knowledge,
competitiveintelligence, process knowledge and product knowledge (Pan
& Scarbrough, 1999).

Clifford Chance, a UK-based law firm, is running its Web-based service
NextLaw foritsclients. NextLaw providesrapid and practical knowledge-
based assistance when assessing legal and regulatory risks of e-commerce
inmulti-jurisdictions. NextLaw coversonlinecontract formation, electronic
signatures, encryption, dataprotection, and bank secrecy (Susskind, 2000).
Dell hasinvested heavily in an electronic repository that containsalist of
available components. The system drivesthe operation: customers choose
configurationsfrom amenu, suppliers provide components based on their
orders, and manufacturing retrieves orders from the system and schedul es
assembly (Hansen et al., 1999).

Dickinson Wright, aDetroit law firm, was challenged by its client DuPont.
DuPont required el ectronic connections between the company and the law
firm. DuPont wanted its legal advisors to get more efficient through the
establishment of knowledge bases — to get flexible in the way that
knowledge was packaged and applied, and to get wired for quick access
from inside and outside the firm. And Dickinson Wright did
(www.destinationcrm.com, 2002).
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Dickstein Shapiro Morin & Oshinsky, a law firm of more than 230
attorneysin Washington, D.C., strivesto transform scattered fil e cabinets
into an online knowledge-sharing system. The I T department reviewed the
attorneys’ document production efforts during a migration to a new
operating system, examining the way the company created and dispensed
memos and letters to clients and co-counsel. Based on attorney input, the
firm decided on away to standardize document creation so that attorneys
could concentrate on what went into memos rather than how to format
them. That meant also that all attorneysin the firm got accessto the same
information about a particular client rather than having it inhabit the brain
of one or two people (CIO, 2001).

DLA, aUK law firm, hasalargeand heavily usedintranet that iseffectively
a portal for the day-to-day working of everyone in the organization. IT
provides access to aimost all technology and Web services, including a
phonebook, askillsdatabase holding dataabout all staff, internal Websites
of information, and multiple systems, including the knowledge management
system (KMS). The KMS is a searchable repository of knowledge docu-
ments, such as precedents, guidance notes and practice manuals.

Dow Chemical Company in the U.S. has more than 30,000 patents. The
company is doing research in many areas, but only one of 15 research
projectsissuccessful. Top management would liketoimprovethissuccess
rateto oneof five projects. A knowledge management initiativefocuseson
making existing knowledge in thefirm available to new research projects.
Ericsson in Sweden discovered how mobile its knowledge workers were
in the subsidiary in Norway. Ericsson conducted an internal survey.
Seventy-nine percent of the men and 86 percent of the women responded
that “interesting work tasks” was the most important reason for changing
employers. The second most important reason was “stimulating work
environment,” while“highincome” wasranked third among men and fifth
among women (Norwegian School of Management’ spublication Bl Forum
no. 1, 2001).

Ernst & Young’'s Center for Business Knowledge developed knowledge
objectsby pulling key pieces of knowledge such asinterview guides, work
schedules, benchmark data, and market segmentation analyses out of
documents and storing them in the electronic repository for peopleto use.
This approach allows many people to search for and retrieve codified
knowledge without having to contact the person who originally devel oped
it (Hansen et al., 1999).

Ford wanted to replicate the success of the original Taurus design team.
But no one remembered, or had recorded, what was so special about the
effort. Experienced personnel encouraged to leave during downsizing
periods took valuable knowledge out the door with them.
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28.

Frito-Lay’s transformation of business and management processes using
sales data captured in the field by handheld computers demonstrates the
principle of continuous process improvement. The business process of
fulfillment wasimproved by being based on accurate, detailed, and timely
salesdata. Then the management process of sal es planning was redesigned
to make sales analysis data available not only to headquarters marketing
executives, but also to field sales managers and their teams (Earl, 2001).
Heineken, in The Netherlands, produces beer and other drinks. Staff
functions such as marketing, human resources, finance and IT were
centrally located. Top management asked for their contributionto business
performance. Staff functions were reorganized according to business
strategiesrather than areas of expertise. For example, afinancial controller
was assigned to the strategy team of acquiring breweriesabroad. To secure
contact with experts in the same area of expertise, a knowledge network
was built.

Hewlett-Packard’' s Web-based knowledge links provide information on
competitors, research, products, and customer satisfaction to knowledge
workersin product divisions. For example, HP' s Electronic Sales Partner
provides technical product information, sales presentations, sales and
marketing tactics, customer account information, and anything else that
might benefit field personnel in the sales process (Earl, 2001).
Hoffmann-LaRoche, the Swiss pharmaceutical firm, reformed the process
of developing new drug applications that must be submitted to health
authorities. Because of the firm’'s knowledge management initiative,
applications and approval now take many months less than the usual time
to complete the process.

International Computers Limited (ICL), the UK information technology
service provider, found that several of its business groups wanted to
improve the speed and quality of their services to customers. Elisabeth
Lank, ICL’ sprogramdirector for mobilizing knowledge, decided that these
groups would benefit if the company shared three kinds of information:
about projects already completed, skills already developed, and customer
concerns the business group was working to address. She therefore
organized databases to capture that knowledge and created networks
permitting those who needed it to communicate with those who had it.
International Harvester, inthe U.S., was approached by Russian officials
about building anew truck factory. International Harvester was contacted
because the company had built a plant in Russia 20 years ago. Unfortu-
nately, there was not a single soul still in the organization who knew
anything about the previous project. Experienced personnel encouraged to
leave during downsizing periodstook val uable knowledge out the door with
them.
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Ito-Yokado is one of Japan’s biggest retail companies. An information
system was introduced to promote knowledge sharing. Data were stan-
dardized so that methods could be used to extract information. However,
the new system promoted only sharing of standardized information, while
users wanted to explore information in their own way according to their
own interests. The knowledge that needs to be shared isthe non-standard-
i zed know-how used by individual employeeswhen analyzing data, and the
insights gained from those analyses. When Ito-Y okado developed its
information system, it focused too much on the standardization of data
utilization methods, withtheresult that it overlooked theimportance of non-
standardized knowledge (Shinozaki & Nagata, 2003).

John Brown Technologies in Indiais in the chemical process industry.
Information technology support for knowledge management can be found
in the plant monitoring system. This automated surveillance system can
watch, listen and smell ongoing plant-wide events, even in remote areas,
and analyze all information gathered from various sensors. It then checks
the databasesfor similaritiesto existing scenarios and notifiesthe operator
(Datta, 2003).

KPMG Law launched KWorld, a new knowledge management system, as
part of its ambitious globalization strategy. KWorld includes a global
intranet in which lawyers can collaborate on projects, a database of
employee skill levels, information on past KPMG Law engagements that
can be used as best practicesfor other clients, and industry news provided
by several third-party providers (eWeek, August 9, 1999).

McKinsey & Co. employ knowledge mapping and developed their first
guide to experts in different practices within the firm in the early 1980s
(Earl, 2001).

Memorial Soan-Kettering Cancer Center in New Y ork City has a highly
developed personalization model for managing knowledge. The center
providesthebest, most customized adviceand treatment to cancer patients.
A variety of experts consult on each patient’s case, and managing the
experts' collaboration is, in essence, managing the center’s knowledge
(Hansen et al., 1999).

Motorola employees share documents and ideas. Motorola is using
knowledge management to link itsvirtual communities of employees. Via
a Web-enabled management system, employees can publish and discuss
information with their peers, no matter where in the world they are. The
extensive idea sharing improves products and services (Turban et al.,
2003).

North Shore Credit Union is headquartered in North Vancouver, British
Columbia, Canada. Increasing competition from domestic and global
financial services firms for market share is a major business challenge.
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Rather than waiting for amember to walk in to request aloan, mortgage,
or financial consultation, North Shore now uses its knowledge-based
system to create profilesthat analyze factors such as age, family situation,
life stage, and financial outlook to identify likely candidates for financial
services (Cyr et al., 2002).

36. Oticon in Denmark, a manufacturer of hearing aids, created a “ spaghetti
organization,” achaotic map of interrel ationshipsandinteractions. Knowl-
edgeworkershave no fixed job descriptions, but work entirely on aproject
basis. Employees are expected to choose their own projects and work in
fast-moving cross-functional teams (McKinsey Quarterly, 1998).

37. PricewaterhouseCoopers had thousands of databases in different types
of serversthat had to berationalized for aglobal knowledge databaseto be
put into effect. KnowledgeCurve was the name of the intranet introduced
to PwC. The KnowledgeCurve enables profiling of information from three
dimensions: geography, industry and line of business. It was structured on
two levels: KnowledgeCurve Global and KnowledgeCurve Local. At the
global level, priority was given to topics that were typically common and
firm-wide. KnowledgeCurve, as an institutionalized formal knowledge
harvesting, exists side-by-side with informal ad hoc knowledge exchange
and knowledge creation. The informal and ad-hoc email list, Kraken, has
shown tremendous potential for hooking up self-selected creatives across
various divisions and departments (Davenport & Prusak, 1998; Malhotra,
2002).

38. Public Power Corporation of Greece is a state-controlled company and
theonly supplier of electricity inthe country. When electricity marketsare
deregulated in the country, new knowledge of markets and customers has
to be acquired. Therefore, management and the labor union signed a
contract to increase the study allowance for all workers in the company
(www.eiro.eorofound.ie, 2002).

39. Quaker Chemical, based in Conshohocken, Pennsylvania, USA, is a
worldwide producer of custom-formulated chemical specialty productsand
fluid management services. Quaker launched a knowledge management
system called Quaker Business|ntelligence, or QBI. Thesystemisaglobal
intranet. Employees can drop word processing documents, email, Web
pages, presentations, and spreadsheetsin central filesinto thesystem. They
can subscribe to certain folders relating to their jobs (Laudon & Laudon,
2004).

40. Rolls Royce was founded in 1906 in the UK. In addition to making
expensive cars, Rolls Royce is also a market leader in long-distance jet
engines. The company has 300 airline customers. The problem was that
repairs of jet engines are time critical. Twenty million pages of technical
documentation were not easily accessible. A knowledge management
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project was launched to reduce repair time and improve maintenance
planning. Rolls Royce decided to expand its intranet with maintenance
oriented tables of contents.

Saba, a U.S. company that specializes in learning and performance-
management software, has started to employ measures such as customer
retention, employee retention, revenue per account executive, speed to
market, time to competence, and time to meet customers’ needs. Tangible
results are certainly the most powerful weapon knowledge managers have
for persuading their colleagues to adopt the knowledge management
agenda, according to Brook Manville, the chief learning officer at Saba.
Shearman & Serling, alaw firm in the U.S., has created a Knowledge
Advisory Board composed of acollection of lawyers and staff. They meet
regularly to direct the strategy and overall plan for the firm's knowledge
management initiative, with areal focus on best practice.

Shell, the Dutch oil company, hasvirtual knowledgecommunities. They are
virtual teams connected by the Shell-wide Web and spanning conventional
organizational boundaries. The aimisto deploy knowledgeto avariety of
situations: operational problems, businessdevel opment projects, company
turnarounds, and technical capability-building.

Shorko Films built a database to capture all second-by-second transac-
tional datafrom adistributed process control system. It was augmented by
asking the process operators to input all their custom and practice rules
used in tasks such as change-overs and machine adjustments. This
knowledge base was used to analyze chemical behaviors, process prac-
tices, product parameters, and environmental conditionsin order to optimize
factory performance (Earl, 2001).

Siemensin Germany isamajor supplier of electric and electronic products.
The company needed a system that could keep track of all product
functions. Such a system was needed because company consultants
worldwide have to provide customers with more updated information on
product functions. Siemensdevel oped its“ Consultant Network,” aknowl-
edge management system that provides access to information about goods
and services, in addition to information on the expertise of the consultants
themselves.

Skandia International built up a risks/claims/premiums database over
several years and made it available to Skandia International reinsurance
underwritersworldwideto guidetheir decisionsonwhat risksto underwrite,
in what proportions, and at what price. The fundamental idea was to
capture specialist knowledge in the database (Earl, 2001).

Sony Electronics, trying to simplify the procedure of importing and
exporting asmuch aspossible, turned to an expert systemtoaidinitsNorth
American import-export operations. Sony uses an expert system that
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analyzes and interprets the complex process of international trade and
customs compliance. The expert system software identifies areas of
noncompliance and provides help with filling in the gaps. The software
performs the two tasks that expert systems are best at: figuring out what
iswrong (diagnostic) and what to do about it (prescriptive) (Haag et al.,
2002).

48. SRl International, the technical research firm, has found a direct measure
of intellectual capital: cash. When SRI spins off companies, then much of
the price paid for the sharesis determined by available knowledge in each
company, according to Tom Boyce, director of knowledge management in
the firm.

49. Texas Instruments in the U.S. developed a “Best Practice and Lessons
Learned” database that supports 138 knowledge managers worldwide. It
contai nsinformation about what can gowrongin production processes, and
information about solutionsto such problems.

50. Unilever's head of knowledge management in the Netherlands, David
Smith, found that hehad to use hiscolleagues’ languagerather than hisown.
Getting peopl e to think about knowledge management on their own terms
isthetrick.

51. Volvo IT (Volvo Information Technology AB) in Gothenburg, Sweden
designed and implemented a competence management system in 2000.
Like many other large and dispersed organizations, Volvo I T had recog-
nized the major problem with regard to knowing who knows what.
Accordingly, largeinvestmentswere madein both organi zational arrange-
ments and I T for supporting competence management. Competence was
dividedintofunctional andtechnical skills. Functional skillsreferredtowork
tasksan employee performs, such asapplication devel opment and support,
and measured how well employees carried out the task. Technical skills
were about the methods and techniques required by work tasks, such as
programming languages and tool s for datamanagement (Stenmark, 2002).

52. Wiley, Rein & Fieldingsisalaw firmin Washington, D.C. with more than
200 lawyers. The firm uses the system DocsOpen for document handling.
The goal isto improve knowledge management linked to work processes
andclient relationships.

53. World Bank CEO James Wolfensohn announced that the bank’ s mission,
previously predicated onlending money to devel oping nations, would shift.
He wanted to make knowledge the product of the bank. The bank would
become a knowledge bank and would dispense development-oriented
knowledge on the same level of importance as the money it |oaned.

54. Wunderman Cato Johnson, the relationship-management arm of the U.S.
advertising agency Young & Rubicam, was shifting from a service-line
businessto one organized around key clientsthroughout the world. Nicho-
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lasRudd, who waschief knowledge officer (CKO), promotedthetransition
to seamless worldwide service by improving customer relations and
pursuing new business. This approach put a premium on knowledge that
supported two new forms of behavior: sharing lessons learned from
experience and focusing business-development efforts on network suc-
cess.

55. Xerox built a Web-based maintenance knowledge base. The knowledge
base was built for and by field engineerswho repair photocopiers. Besides
product and maintenance specifications, the system also comprises best
practice solutionsto problems experienced in thefield — variously called
“fix-its,” “work-arounds,” “patches,” and so on. An engineer can submit to
the intranet-based maintenance group a solution to a tricky problem
encountered in aphotocopier maintenance. A panel of highly regarded peer
assessorsthen hasto eval uate the solution in terms of worthiness, novelty,
and practicality (Earl, 2001).
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