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Introduction

An investment in knowledge pays the best
interest.
Benjamin Franklin

Why all this sudden interest in knowledge? Numerous conferences and hundreds of articlesin scholarly and business
journals have tried to get a handle on this elusive subject. The growth of knowledge consulting and much buzzing and
bustling within firms signal a growing conviction that knowing about knowledge is critical to business successand
possibly to business survival.

One of the aims of this book isto explain this new emphasis on an age-old subject, one that occupied Plato and
Aristotle, and a host of philosophers after their time. Like Moliére's bourgeois gentilhomme, who delighted in
discovering that he had been speaking prose al his life, managers have recently realized that they have relied on
knowledge throughout their careers. Even before the days of "core competencies,” "the learning organization," "expert
systems,” and "strategy focus," good managers valued the experience and know-how of employeesthat is, their
knowledge. Recently, though, many firms have come to understand that they require more than a casual (and even
unconscious) approach to corporate knowledge if they are to succeed in today's and tomorrow's economies.

This understanding accords with arenewed emphasis among strategists and economists on ideas associated with a
competency-based or resource-based theory of the firm. 1 Traditional economics looked at the firm mainly as a"black
box" and examined the resources going in, the products coming out, and the markets in which the firm participated.
Today, theorists of many disciplines are turning their attention to one of the essential dynamicsinside the box: the
knowledge embedded in routines and practices that the firm transforms into valuable products and services.2

Multiple factors have led to the current "knowledge boom." This convergence of causes is one reason that thinking
clearly about knowledge has become so important so quickly. The perception and the reality
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of anew globa competitivenessis one driving force. Rapid change and increasing competition for the dollars, marks,
and yen of increasingly sophisticated consumers have led firms to seek a sustainable advantage that distinguishes them
in their business environments.

Of course, this search has its negative side. Theories, fads, nostrums, and "silver bullets’ have been served up to
American business as all-purpose solutions to the often intractable and subtle difficulties of managing competitively.
Some of these offerings have been incrementally quite valuable. The quality movement, for instance, has produced
undeniable benefits and has become part of the fabric of doing business. But many highly touted management concepts
have failed to keep their promises. 3 Disappointment with them has led firms to look for something more basic,
something irreducible and vital to performance, productivity, and innovation. As aresult, the management community
has come to realize that what an organization and its employees know is at the heart of how the organization functions.
Although the knowledge "movement” will undoubtedly spawn its own fads and buzzwords, knowledge itself is worthy
of attention because it tells firms how to do things and how they might do them better.

The trend toward |eaner organizations has also contributed to heightened interest in knowledge, on the principle that
you really understand the value of something once it is gone. Experienced aerospace engineers encouraged to leave
during downsizing periods took valuable knowledge out the door with them and, in some cases, had to be rehired so that
essential work could continue. Some "expendable’ middle managers proved by their absence to have been key
knowledge coordinators and synthesizers; the loss to their firms went well beyond what their official job descriptions
would suggest. A specific example of this corporate amnesia can be found at Ford, where new car developers wanted to
replicate the success of the original Taurus design team. But no one remembered, or had recorded, what was so special
about that effort. A similar experience occurred at International Harvester when Russian officials approached the
company about building a new truck factory. They contacted Harvester because it had built a plant in Russia twenty
years earlier. Alas, there wasn't asingle soul still in the organization who knew anything about the previous project.
Having made costly errors by disregarding the importance of knowledge, many firms are now struggling to gain a better
understanding of what they know, what they need to know, and what to do about it.
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Some of these organizations mistakenly assumed that technology could replace the skill and judgment of an experienced
human worker. An important element of this book is a discussion of the relationship between knowledge and
technology. The assumption that technology can replace human knowledge or create its equivalent has proven false time
and again. Developments in technology, on the other hand, are among the positive factors fueling interest in knowledge
and its management. For example, networked computing provides new ways for individuals to exchange information
and knowledge within and outside their organizations. Technologies such as L otus Notes and the World Wide Web
have made certain forms of structured knowledge easier to collect, store in repositories, and distribute to desktops. The
recent dramatic rise in Internet and intranet use is one manifestation of the expanding role of electronic technology in
communication and knowledge seeking. Firms are becoming aware both of the potential of this technology to enhance
knowledge work and of the fact that the potential can be realized only if they understand more about how knowledgeis
actually developed and shared.

Our primary aim in this book is to develop a preliminary understanding of what knowledge is within organizations.

How doesit look and sound in daily life and work? How is it different from data and information? Who hasit? Whereis
it? Who uses it? What do we talk about when we talk about knowledge? Our second concern is what to do about
knowledge. What key cultural and behavioral issues must we address to make use of it? What are the best ways to use
technology in knowledge work? What are specific knowledge roles and skills? What does a successful knowledge
project ook like and how do you know if it has been successful ? What measures and milestones can we use to evaluate
1t? Our answers to these questions provide at least the beginning of aresponse to the essential question asked about
knowledge in organizations: What do | do Monday morning to help make our organization's use of knowledge more
effective, efficient, productive, and innovative? Our aim, finally, isto provide a general perspective on how firms work
that will give managers a means of decisively improving performance.

The findings we present in this book evolved from extensive discussions with corporate managers about how

knowledge functions in organizations. Several years ago, when we began a research program on new approaches to
information management, we brought together ex-
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ecutives from about twenty-five client companies, including Hewlett-Packard, IBM, AT&T, and American Airlines. We
asked them what they most needed to know that they didn't currently know, and how we could best help them know it.
To our surprise, amost all of those smart managers from successful firms admitted, "We have no real idea how to
manage value-added information and knowledge in our companies.” Now, these were very sophisticated organizations.
Quite afew of them were among the high-tech firms that had helped launch the information revolution; they are the
great ingtitutions of the "Information Age." But they were admitting that they didn't have any effective methods and
approaches for managing and understanding how to better use information themselves. So for a couple of years we
focused our research on information: why it isn't managed well, what managing information actually means, and what
kinds of specific improvements our clients could make in how they obtained and used it. 4

Aswe worked with these firms and came to understand reasonably well how information worked (and didn't work)
within them, it became apparent that what our clients wanted as much as anything else were insights. They were looking
for best practices, new ideas, creative synergies, and breakthrough processes that information cannot supply, regardless
of how well it is managed. These kinds of results, we became convinced, could come only from making effective use of
knowledge. In addition, it was clear that much of the knowledge they needed already existed within their organizations
but was not accessible or available when required. Hewlett-Packard CEO Lew Platt once said (echoing aformer head of
HP Labs), "If HP knew what HP knows, we would be three times as profitable," expressing a belief in the potential
value of knowledge shared by many other corporate executives. Of course, knowledge was being used and exchanged in
these companies, asitisin al firms. What we eventually came to think of as"knowledge markets,” with knowledge
buyers, sellers, and brokers, operate in every organization. However, they simply don't operate very efficiently.
Unrecognized, disorganized, local, often discouraged rather than fostered by company culture, these knowledge markets
are deeply imperfect mechanisms for generating and exchanging insights. The need to study how knowledgeis
managed, mismanaged, and unmanaged in organizations became evident to us.

Eventually, knowledge became the new focus of our research and
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discussions (actually returned to focus; we'd studied it in graduate school in terms of "intellectual history" and "the
sociology of knowledge"). We knew intuitively that knowledge is centrally important in most organizations. Economist
Sidney Winter describes business firms as "organizations that know how to do things." 5 A company truly isa
collection of people organized to produce something, whether it be goods, services, or some combination of the two.
Their ability to produce depends on what they currently know and on the knowledge that has become embedded in the
routines and machinery of production. The material assets of afirm are of limited worth unless people know what to do
with them. If "knowing how to do things' defines what afirmis, then knowledge actually is the company in an
important sense. Understanding the role of knowledge in organizations may help answer the question of why some
firms are consistently successful. When people, technology, products, and the business environment change over time,
what isleft? What is the residual, as economists ask? What creates the continuity that allows particular firmsto thrive
over time? We strongly believe that the way firms generate and pass on knowledge is an essential part of that continuity.
We're sure that future studies of organizational knowledge will make an important contribution to understanding the
sources of long-term success.

At the time when we were turning our attention to knowledge, Tom Stewart in a 1994 Fortune magazine article warned
companies to focus less on what they own and more on what they know: their intellectual capital. Since then, Peter
Drucker has identified knowledge as the new basis of competition in postcapitalist society and Stanford economist Paul
Romer has called knowledge the only unlimited resource, the one asset that grows with use. In 1995 two Japanese
academics, Ikujiro Nonaka and Hirotaka Takeuchi, published The Knowledge-Creating Company, a groundbreaking
study of knowledge generation and use in Japanese firms. That same year Dorothy Leonard-Barton wrote afinely
detailed study of the role of knowledge in manufacturing firms, Wellsprings of Knowledge. Several other books
exhorting managers to manage knowledgewithout focusing much on how to do sohave appeared in the marketplace.6
Firms such as Dow Chemical and Skandia and consultants such as McKinsey, Ernst & Y oung, and IBM Consulting
have appointed "chief knowledge officers’ and "directors of intellectual capital” to oversee the knowledge resources of
their firms. They point to
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savings, improvements, and productivity increases that result from managing knowledge. Stories like these have
become more and more common:

- At Hoffmann-LaRoche, the Swiss pharmaceutical firm, a knowledge management initiative in 1993-1994 reformed the
process of developing new drug applications, the voluminous, complex documents that must be submitted to the Federal
Drug Administration and European regulatory authorities before any new drug can be approved and brought to market.
In significant measure because of the initiative, applications and approval for several new products now take many
months less than the usual time to complete, at a savings of $1 million per day.

- 1n 1996 teams of |eading heart surgeons from five New England medical centers observed one another's operating-
room practices and exchanged ideas about their most effective techniques in a collaborative learning experiment. The
result: a 24 percent drop in their overall mortality rate for coronary bypass surgery, or seventy-four fewer deaths than
predicted.

- At Hewlett-Packard and many other high-tech firms, the amount of product knowledge required to effectively use and
support complex computer products has exploded over the past several years. Customers with problems must be talked
through to a solution that may involve interactions between hardware, software, and communications products, all of
which change constantly. HP had difficulty finding enough good technical people to provide good customer support. So
in 1995 the company implemented a knowledge management tool called "case-based reasoning” to capture technical
support knowledge and make it available to personnel around the world. Results have been unequivocal and dramatic:
average call times have been reduced by two-thirds, cost per call has fallen by 50 percent, and the company has been
ableto hire fewer technical support agents because of the help they receive from the system.

These are only afew of the many examples of knowledge management that we will describe in this book. The
compani es whose knowledge management efforts we profile are listed below. In addition, we include several
anonymous examples drawn from firms that did not wish to be identified.

More and more, business leaders and consultants talk about knowledge as the chief asset of organizations and the key to
asustainable
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competitive advantage. "Knowledge workers,

We believe the excitement is justified. The core message of this book isthat the only sustainable advantage a firm has comes from what it collectively knows, how efficiently it

the knowledge-creating company,

uses what it knows, and how readily it acquires and uses new knowledge.

Organization Examples Described in This Book

Andersen
Consulting

Boeing

British
Petroleum

Buckman Laboratories

Chaparral
Stedl

Chase Manhattan Bank
Chrysler

Coca-Cola

CSIRO

Dai-Ichi
Pharmaceuticals

Dow
Chemical

Ernst & Young
Ford

Genera
Motors
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McDonnell Douglas

McKinsey & Company

Microsoft

Mohbil Gil

Monsanto

National Semiconductor
NYNEX

Owens-Corning

Sandia National Laboratories

Sematech

Senco Products

Sequent Computer
Skandia

Teltech

knowledge capital," and "leveraging knowledge" have become familiar phrases. Knowledge
conferences and seminars are springing up everywhere. There is tremendous excitement about the potential benefits of knowledge initiatives in the corporate world.
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Hewlett-
Packard

Hoeschst-Celanese

Hoffmann-
LaRoche

Hughes Space and
Communications

IBM

IDEO

Texas Instruments

3M

TimeLife

U.S. Army

Young & Rubicam
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1
What Do We Tak about When We Tak about Knowledge?

In the end, the location of the new
economy
isnot in the technology, be it the
microchip

or the global
telecommunications network.

It isin the human mind.
Alan Webber 1

Knowledge is neither data nor information, though it is related to both, and the differences between these terms are
often a matter of degree. We start with those more familiar terms both because they are more familiar and because we
can understand knowledge best with reference to them. Confusion about what data, information, and knowledge arehow
they differ, what those words meanhas resulted in enormous expenditures on technology initiatives that rarely deliver
what the firms spending the money needed or thought they were getting. Often firms don't understand what they need
until they invest heavily in a system that failsto provideit.

However basic it may sound, then, it is still important to emphasize that data, information, and knowledge are not
interchangeable concepts. Organizational success and failure can often depend on knowing which of them you need,
which you have, and what you can and can't do with each. Understanding what those three things are and how you get
from one to another is essential to doing knowledge work successfully. So we believe it's best to begin with a brief
comparison of the three terms and the factors involved in transforming data into information and information into

knowledge.

A Working Definition of Knowledge

A word of qualification before we proceed with our definitions. We're aware that some researchers identify more than
the three entities of data,
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information, and knowledgegoing on, for example, to describe wisdom, insight, resolve, action, and so forth. Since
we've noticed that firms have enough difficulty distinguishing among three related concepts, however, we're not
inclined to address more. For practical purposes, we'll lump higher-order concepts such as wisdom and insight into
knowledge. 2 And things like "resolve" and "action,” while desirably pointing to the need to do something with
knowledge, we'd put into a different category of "things you do with knowledge" rather than a variation on knowledge
itself. With that caution, let's proceed to some definitions.

Data

Datais aset of discrete, objective facts about events.3 In an organizational context, data is most usefully described as
structured records of transactions. When a customer goes to a gas station and fills the tank of his car, that transaction
can be partly described by data: when he made the purchase; how many gallons he bought; how much he paid. The data
tells nothing about why he went to that service station and not another one, and can't predict how likely heisto come
back. In and of themselves, such facts say nothing about whether the service station iswell or badly run, whether it is
failing or thriving. Peter Drucker once said that information is "data endowed with relevance and purpose,” which of
course suggests that data by itself has little relevance or purpose.

Modern organizations usually store datain some sort of technology system. It is entered into the system by departments
such as finance, accounting, and marketing. Until recently it has been managed by central information systems
departments that respond to requests for data from management and other parts of the company. The current trend is for
data to be somewhat |ess centralized and available on demand from desktop PCs, but the basic structure of what it is and
how we store and use it remains the same.

Quantitatively, companies evaluate data management in terms of cost, speed, and capacity: How much does it cost to
capture or retrieve a piece of data? How quickly can we get it into the system or call it up? How much will the system
hold? Qualitative measurements are timeliness, relevance, and clarity: Do we have accessto it when we need it? Isit
what we need? Can we make sense out of it?

All organizations need data and some industries are heavily dependent on it. Banks, insurance companies, utilities, and
government agencies
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such as the IRS and the Social Security Administration are obvious examples. Record keeping is at the heart of these
"data cultures' and effective data management is essential to their success. Efficiently keeping track of millions of
transactions is their business. But for many companieseven some data culturesmore datais not always better than less.
Firms sometimes pile up data because it is factual and therefore creates an illusion of scientific accuracy. Gather enough
data, the argument goes, and objectively correct decisions will automatically suggest themselves. Thisisfalse on two
counts. First, too much data can make it harder to identify and make sense of the data that matters. Second, and most
fundamentally, there is no inherent meaning in data. Data describes only a part of what happened; it provides no
judgment or interpretation and no sustainable basis of action. While the raw material of decision making may include
data, it cannot tell you what to do. Data says nothing about its own importance or irrelevance. But data isimportant to
organizationslargely, of course, becauseit is essential raw material for the creation of information.

Infor mation

Like many researchers who have studied information, we will describe it as a message, usually in the form of a
document or an audible or visible communication. As with any message, it has a sender and areceiver. Information is
meant to change the way the receiver perceives something, to have an impact on his judgment and behavior. It must
inform; it's data that makes a difference. The word "inform™ originally meant "to give shape to" and information is
meant to shape the person who getsit, to make some difference in his outlook or insight. Strictly speaking, then, it
follows that the receiver, not the sender, decides whether the message he getsisreally informationthat is, if it truly
informs him. A memo full of unconnected ramblings may be considered "information™ by the writer but judged to be
noise by the recipient. The only message it may communicate successfully is an unintended one about the quality of the
sender's intelligence or judgment.

Think of information as data that makes a difference.

Information moves around organi zations through hard and soft networks. A hard network has a visible and definite
infrastructure: wires, delivery vans, satellite dishes, post offices, addresses, electronic mailboxes. The messages these
networks deliver include e-mail, traditional
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or "snail" mail, delivery-service packages, and Internet transmissions. A soft network islessformal and visible. It isad
hoc. Someone's handing you a note or a copy of an article marked "FYI" is an example of information transmission via
soft network.

Quantitative measures of information management tend to include connectivity and transactions: How many e-mail
accounts or Lotus Notes users do we have? How many messages do we send in a given period? Qualitative measures
measure informativeness and usefulness: Did the message give me some new insight? Does it help me make sense of a
situation and contribute to a decision or the solution to a problem?

Unlike data, information has meaningthe "relevance and purpose” of Drucker's definition above. Not only doesiit
potentially shape the receiver, it has a shape: it is organized to some purpose. Data becomes information when its
creator adds meaning. We transform data into information by adding value in various ways. Let's consider several
important methods, all beginning with the letter C:

- Contextualized: we know for what purpose the data was gathered

- Categorized: we know the units of analysis or key components of the data

- Calculated: the data may have been analyzed mathematically or statistically

- Corrected: errors have been removed from the data

- Condensed: the data may have been summarized in a more concise form

Note that computers can help to add these values and transform data into information, but they can rarely help with
context, and humans must usually help with categorization, calculation, and condensing. A problem we will deal with
throughout this book is the confusion of informationor knowledgewith the technology that deliversit. From Marshall
McLuhan's The Medium | s the Message, with its assertion that television would bind humanity into a global village and
end world conflict, to recent statements about the transforming power of the Internet, we have heard that information
technology will change not only how we work but who we are. One important point we will make in this book is that

the medium is not the message, though it may strongly affect the message. The thing delivered is more important than
the delivery vehicle. Having a telephone does not guarantee or even
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encourage brilliant conversations; owning a state-of-the-art CD player is pointlessif you useit only to listen to polkas
played by a kazoo ensemble. In the early days of television, many commentators said that the new medium would raise
the level of cultural and political discoursein the nation, a prediction that clearly did not come true. The corollary for
today's managersis that having more information technology will not necessarily improve the state of information.

Knowledge

Most people have an intuitive sense that knowledge is broader, deeper, and richer than data or information. People
speak of a"knowledgeable individual," and mean someone with a thorough, informed, and reliable grasp of a subject,
someone both educated and intelligent. They are unlikely to talk about a "knowledgeable” or even a"knowledge-full”
memo, handbook, or database, even though these might be produced by knowledgeable individuals or groups.

Knowledge derives from minds at work.

Since epistemol ogists spend their lives trying to understand what it means to know something, we will not pretend to
provide a definitive account ourselves. What we offer is aworking definition of knowledge, a pragmatic description that
hel ps us communicate what we mean when we talk about knowledge in organizations. Our definition expresses the
characteristics that make knowledge valuable and the characteristicsoften the same onesthat make it difficult to manage
well:

Knowledgeis afluid mix of framed experience, values, contextual information, and expert insight that
provides a framework for evaluating and incorporating new experiences and information. It originatesand is
applied in the minds of knowers. In organizations, it often becomes embedded not only in documents or
repositories but also in organizational routines, processes, practices, and norms.

What this definition immediately makes clear is that knowledge is not neat or smple. It is a mixture of various
elements; it isfluid aswell asformally structured; it isintuitive and therefore hard to capture in words or understand
completely in logical terms. Knowledge exists within people, part and parcel of human complexity and unpredictability.
Although we traditionally think of assets as definable and "concrete," knowledge assets are much harder to pin down.
Just as an atomic particle
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can appear to be either awave or a particle, depending on how scientists track it, knowledge can be seen as both process
and stock.

Knowledge derives from information as information derives from data. If information is to become knowledge, humans
must do virtually all the work. This transformation happens through such C words as:

- Comparison: how does information about this situation compare to other situations we have known?
- Consegquences: what implications does the information have for decisions and actions?

- Connections. how does this bit of knowledge relate to others?

- Conversation: what do other people think about this information?

Clearly, these knowledge-creating activities take place within and between humans. While we find data in records or
transactions, and information in messages, we obtain knowledge from individuals or groups of knowers, or sometimes
in organizational routines. It is delivered through structured media such as books and documents, and person-to-person
contacts ranging from conversations to apprenticeships.

Knowledge in Action

One of the reasons that we find knowledge valuable isthat it is closeand closer than data or informationto action.
Knowledge can and should be evaluated by the decisions or actions to which it leads. Better knowledge can lead, for
example, to measurable efficiencies in product development and production. We can use it to make wiser decisions
about strategy, competitors, customers, distribution channels, and product and service life cycles. We'll describe the
characteristics of knowledge-intensive organizations later in this chapter and throughout the book. Of course, since
knowledge and decisions usually reside in peopl€e's heads, it can be difficult to trace the path between knowledge and
action.

We've observed and analyzed over a hundred attempts to manage knowledge in organizations. To the managers of most

of them we've posed the question, "How do you make the distinction between data, information, and knowledge?' Many
make no hard distinction in practice, and most of these initiatives involve a mixture of knowledge and
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information, if not some data as well. Many pointed out that they just tried to add value to what they hadto move it up
the scale from data toward knowledge.

Chrydler, for example, stores knowledge for new car development in a series of repositories called "Engineering Books
of Knowledge." The goal of these "books," which are actually computer files, is to be an "electronic memory" for the
knowledge gained by automobile platform teams. The manager of one such "book™ was given a series of crash test
results for inclusion in the repository. However, he classified the results as data and encouraged the submitter to add
some value. What was the context of the resultswhy were the crash tests performed? How about comparisons to the
results of other models, previous years, and competitors cars? What consequences did the results suggest for bumper or
chassis redesign? It may be difficult to note the exact points at which data becomes information or knowledge, but it's
easy to see how to move it up the chain.

Knowledge can also move down the value chain, returning to information and data. The most common reason for what
we call "de-knowledging” istoo much volume. As one Andersen Consulting knowledge manager told us, "We've got so
much knowledge (not to mention alot of data and information too) in our Knowledge X change repository that our
consultants can no longer make sense of it. For many of them it has become data." Aeschylus made a similar point
clearly twenty-five centuries ago: "Who knows useful things, not many things, iswise.”

Because knowledge is such a dlippery concept, it's worth reflecting a bit on some of its key components, such as
experience, truth, judgment, and rules of thumb.

Experience

Knowledge devel ops over time, through experience that includes what we absorb from courses, books, and mentors as
well asinformal learning. Experience refers to what we have done and what has happened to usin the past.
"Experience" and "expert" are related words, both derived from a Latin verb meaning "to put to the test." Expertspeople
with deep knowledge of a subjecthave been tested and trained by experience.

One of the prime benefits of experienceisthat it provides a historical perspective from which to view and understand
new situations and events. Knowledge born of experience recognizes familiar patterns and
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can make connections between what is happening now and what happened then. The application of experiencein
business may be as simple

When firms hire experts, they're buying experience-based insights.

as an old hand's identifying a downturn in sales as a seasonal phenomenon and therefore no cause for alarm. It may be
as complex as a manager's noticing subtle signs of the corporate complacency that led to problems in the past, or a
scientist's having a sense of which new avenues of research will likely lead to useful results. These experience-based
insights are what firms pay premiums for; they show why experience counts.

Ground Truth

Experience changes ideas about what should happen into knowledge of what does happen. Knowledge has "ground
truth,” to borrow the phrase the U.S. Army's Center for Army Lessons Learned (CALL) usesto describe the rich truths
of real situations experienced close up: on the ground, rather than from the heights of theory or generalization.

For obvious reasons, effective knowledge transfer is acritical issue for the army. Knowing what to expect and what to
do in military situations can be literally alife-or-death matter. Ground truth means knowing what really works and what
doesn't. Experts from CALL take part in real military operations as learning observers and disseminate the knowledge
they gather through photos, video tapes, briefings, and simulations. Lessons learned in Somalia and Rwandain the early
'90s, for example, were passed on to the troops involved in the 1994 Haitian mission. The experiences of the first units
in Haiti that went from house to house looking for weapons were a so videotaped to provide guidance to those who
followed.

A key aspect of the army's success at knowledge management was its "After Action Review" (AAR) program. This
exercise involves an examination of what was supposed to happen in amission or action, what actually happened, why
there was a difference between the two, and what can be learned from the disparities. Enlisted soldiers and officers meet
together in a climate of openness, collaboration, and trust. Results from the AAR are quickly incorporated into army
"doctrine," or its formally documented procedures, and training programs. The AAR program was developed not as a
knowledge management vehicle but rather as a meansto return to values of integrity and accountability. These
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values had suffered considerably during the Vietham War, and army |eaders adopted the AAR and an orientation to
ground truth to restore theminitially in training missions, and later for al types of missions. Over the past few years the
army has realized that it had a knowledge and learning tool in the AAR.

Another breakthrough in the army's extensive knowledge experience grew out of the reflections of a senior officer who,
late in his career, read Tolstoy's War and Peace. He was struck by the difference between Tolstoy's depictions of
Napoleonic War battles and the way those battles were taught in classes at military academies. How rich, true, and
grounded were Tolstoy's descriptions (he had actually interviewed veterans of those campaigns) compared with the
bloodless, rational abstractions taught in the classroom! The gap between ground truth and rational analysis prompted
such innovationsas CALL. 4

We could make a similar distinction between how business strategy actually happens and how it is taught in business
schools.5 However, we believe that managers recogni ze the importance of real-life knowledge or ground truth. Thisis
suggested by some of the language they use. They exchange "war stories' and talk about "life in the trenches.” In other
words, they share the detail and meaning of real experiences because they understand that knowledge of the everyday,
complex, often messy reality of work is generally more valuable than theories about it.

Complexity

The importance of experience and ground truth in knowledge is one indication of knowledge's ability to deal with
complexity. Knowledge is not arigid structure that excludes what doesn't fit; it can deal with complexity in a complex
way. Thisis one essential source of its value. Although it istempting to look for simple answers to complex problems
and deal with uncertainties by pretending they don't exist, knowing more usually leads to better decisions than knowing
less, evenif the "less" seems clearer and more definite. Certainty and clarity often come at the price of ignoring
essential factors. Being both certain and wrong is a common occurrence. In Sensemaking in Organizations, Karl Weick
observesthat "it takes a complex sensing system to register and regulate a complex object,”6 and el sewhere he remarks:

Theillusions of accuracy can be created if people avoid comparison . . ., but in adynamic, competitive,
changing environment, illusions of accuracy
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are short-lived, and they fall apart without warning. Reliance on a single, uncontradicted data source can give
people afeeling of omniscience, but because those data are flawed in unrecognized ways, they lead to
nonadaptive action. 7

Knowledge is aware of what it doesn't know. Many wise men and women have pointed out that the more
knowledgeable one becomes, the more humble one feels about what one knows. Since what you don't know can hurt
you, this awareness is extremely important. Recently, a genetic-engineering firm created a new tomato that farmers
could pick and ship later than current varieties and that therefore would be more flavorful than the tomatoes available in
supermarkets. The firm's scientists had all the expertise needed to devel op the new tomato but didn't know enough about
farming to know that there were essential things they didn't know. For instance, any farmer with experience growing
tomatoes could have told them that any given single variety does not do equally well in all climates. Their new tomato
was derived from only one variety. It grew successfully in some areas but not in others, and their scientific triumph was
acommercial failure.

Judgment
Unlike data and information, knowledge contains judgment. Not only can it judge new situations and information in

light of what is already known, it judges and refines itself in response to new situations and information. Knowledge can
be likened to aliving system, growing and changing as it interacts with the environment.

When knowledge stops evolving, it turnsinto opinion or dogma.

Of course, everyone has met "experts' whose knowledge seems to consist of stock responses and who offer the same
old answer to any new question: every problem looks like a nail to a person who has only a single conceptual hammer
in histoolbox. We would argue that the expertise of these experts ceases to be real knowledge when it refusesto
examine itself and evolve. It becomes opinion or dogmainstead.

Rules of Thumb and
Intuition

Knowledge works through rules of thumb: flexible guides to action that devel oped through trial and error and over long
experience and obser-
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vation. Rules of thumb (or, in the language of the artificial-intelligence community, heuristics) are shortcuts to solutions
to new problems that resemble problems previously solved by experienced workers. Those with knowledge see known
patterns in new situations and can respond appropriately. They don't have to build an answer from scratch every time.
So knowledge offers speed; it allows its possessors to deal with situations quickly, even some very complex ones that
would baffle anovice.

Roger Schank, a computer scientist at Northwestern University, calls these internalized responses "scripts.” Like play
scripts (or computer program codes), they are efficient guides to complex situations. Scripts are patterns of internalized
experience, routes through a maze of alternatives, saving us the trouble of consciously analyzing and choosing at every
step along the way. Scripts can be played so quickly that we may not even be aware of them: We arrive at an answer
intuitively, without knowing how we got there. That does not mean the steps do not existintuition is not mystical. It
means we have so thoroughly learned the steps that they happen automatically, without conscious thought, and therefore
at great speed. Karl Weick callsintuition "compressed expertise," a phrase that vividly suggests how knowledge works
and what it can do.

One researcher callsintuition "compressed expertise.”

The skill of an experienced driver provides an example of this kind of intuition. She knows how to drive, rapidly
accomplishing a series of complex actions without having to think about them, as a beginner would. The veteran driver
also develops an intuitive sense of what to expect on the road. Hundreds of hours of driving have led her to "know" that
another driver is going to pull out of aside street or change lanes without looking. Experience has made her aware of
minute signs that the beginning driver would almost certainly miss and that may be too subtle to verbalize. Like an
experienced businessperson, she sizes up a situation quickly without going through a definable process or even being
ableto explain her "reasoning.”

Values and Beliefs

It may seem odd to include values and beliefs in a discussion of knowledge in organizations. Many people assume that
organizations are objective and neutral; their purposeis to create a product or provide a
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service, and that goal may seem unrelated to values. In fact, people's values and beliefs have a powerful impact on
organizational knowledge. Organizations are, after all, made up of people whose values and beliefs inescapably
influence their thoughts and actions. The organizations themselves have histories, derived from people's actions and
words, that also express corporate values and beliefs.

Vaues and beliefs are integral to knowledge, determining in large part what the knower sees, absorbs, and concludes
from his observations. People with different values "see" different things in the same situation and organize their
knowledge by their values. Someone who values the bustle of urban life may find energy and variety in a crowded city
street. Someone who prefers rural quiet may see only chaos and danger in the same scene. A publishing executive who
values risk and change may see a new opportunity in the same on-line technology that a competitor views as a threat to
traditionally successful print products.

Nonaka and Takeuchi say that "knowledge, unlike information, is about beliefs and commitment.” 8 The power of
knowledge to organize, select, learn, and judge comes from values and beliefs as much as, and probably more than,
from information and logic.

Knowledge as a Corporate Asset

People in organizations have always sought, used, and valued knowledge, at least implicitly. Companies hire for
experience more often than for intelligence or education because they understand the value of knowledge that has been
developed and proven over time. Managers making difficult decisions are much more likely to go to people they respect
and avail themselves of their knowledge than they are to look for information in databases. Studies have shown that
managers get two-thirds of their information and knowledge from face-to-face meetings or phone conversations. Only
one-third comes from documents.9 Most people in organizations consult afew knowledgeabl e people when they need
expert advice on a particular subject. As we have said, knowledge is what makes organizations go. Knowledge is not
new.

Explicitly recognizing knowledge as a corporate asset is new, however, as is understanding the need to manage and

invest it with the same care paid to getting value from other, more tangible assets. The need to make the most of
organizational knowledge, to get as much value as possible from it, is greater now than in the past.
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The Changing Global Economy

Fifty years ago, the United States accounted for about 53 percent of the world GDP. The demand for American goods at
home and abroad was so great that almost any product could find a market. Today, the U.S. share of theworld GDP is
approximately 18 percent. Although the "pie" is much bigger than it was, American companies no longer dominate the
world market. Thereisfierce international competition for every marginal dollar of profit. A rapidly globalizing
economy unified by improved communication and transportation gives consumers an unprecedented choice of goods
and services and an endless caval cade of new and better offerings from global companies.

In short, companies can no longer expect that the products and practices that made them successful in the past will keep
them viable in the future. Pricing pressures |leave no room for inefficient production. The cycle time for developing new
products and getting them on the market is becoming more and more compressed. Companies now require quality,
value, service, innovation, and speed to market for business success, and these factors will be even more critical in the
future.

Increasingly, companies will differentiate themselves on the basis of what they know. A relevant variation on Sidney
Winter's definition of abusiness firm as "an organization that knows how to do things' would define a business firm
that thrives over the next decade as "an organization that knows how to do new things well and quickly."

In a global economy, knowledge may be a company's greatest competitive
advantage.

In their search for new efficiencies, global corporations have outsourced much of the labor of manufacturing to
countries where the cost of labor is till relatively low. Clearly, the knowledge-based activities of developing products
and processes are becoming the primary internal functions of firms and the ones with the greatest potential for providing
competitive advantage. 10

Product and Service Convergence
Increasingly, knowledge and related intangibles not only make businesses go but are part or all of the "products’ firms

offer. Old distinctions between manufactured objects, services, and ideas are breaking down. Not surprisingly,
distinctions between manufacturing and service firms
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are disappearing too. Alan Webber described the change in a 1993 article:

Not so long ago, observers predicted with confidence the arrival of a "postindustrial™ service economy, where
the central role played by manufacturing in the economy would be steadily replaced by new service industries
and service jobs. Now we know that the real impact of the information economy is to explode the distinction
between manufacturing and services altogether. 11

Fortune magazine recognized the same trend in 1993, when it replaced its separate Fortune 500 industrial-firm and
service-firm issues with a combined issue. The decision to make that change resulted from an internal debate about
whether Microsoft was an "industrial” or a"service" firm, and furthermore, whether it mattered. The editors saw that it
was no longer meaningful or even possible to decide which firms fit which category.

Software companies sell products that are essentially ideasintellectual propertyembodied in lines of code. We can
classify software as a service: a set of functions delivered in digital form. It's no wonder that Microsoft works so
diligently to hire smart workers. The software businessis a new kind of knowledge-based industry, but even traditional
manufacturing firms are increasingly both users and sellers of knowledge. Once-traditional manufacturing firms
differentiate themselves from competitors by offering "smart” products ranging from automatic breadmakers to cars that
sense driver habits and adjust to them. Xerox callsitself "the document company,” not "the copier/printer company." It
sells solutions to business problems, not just office machinery. Ford focuses on "quality." IBM markets "industry-
solution units." 3M callsitself a knowledge company, and Steel case, the office equipment firm, has placed full-page ads
touting itself as selling "knowledge." These self-definitions are not just market hype but a genuine recognition of the
type of value these firms need to offer their customers.

These changes and pressures make knowledge vital to organizations. As James Brian Quinn points out, the intangibles
that add value to most products and services are knowledge-based: technical know-how, product design, marketing
presentation, understanding the customer, personal creativity, and innovation.12 The powers of knowledge that we have
describedspeed, complexity, a sense of history and context, judgment, and flexibilityare precisely those needed in a
rapidly changing, increasingly competitive global economy.
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A small but telling case in point: The NEC factory in Honjo, Japan, has been replacing assembly-line robots with human
workers, because human flexibility and intelligence makes them more efficient at dealing with change. Assembling a
new model of mobile phone, humans reached target efficiency after making 8,000 units (compared with the 64,000 units
robots needed) and were 45 percent more productive than the machines after both reached peak efficiency. The cost of a
model change fell from $9.5 million to between $1 million and $2 million, a significant savings given that NEC is
making model changes every six months rather than every two years, as in the past. Tomiaki Mizukami, president of
NEC's Saitama plant, says, "Before, we ended up using people as robots. But now we must use their intelligence. Using
robots was good, but now we're discovering that using peopleis actually faster." 13 Even assembly-line work, often
considered merely mechanical, benefits from the experience, skill, and adaptability of human expertise.

Similarly, firmsthat have replaced some accounts-payable personnel with computers are finding that overpayments
have increased because automated systems don't catch errors that would be obvious to experienced employees.
Although the financial cost of additional overpaymentsisin many cases more than offset by the savingsin salaries and
benefits, the errors can cause strained rel ationships between firms and suppliers. Again, the human dimensionsthe
knowledge dimensionsof a supposedly mechanical task become apparent when machines try to accomplish them.
Richard Loder, president of Loder Drew & Associates, a payables consulting firm, comments, "Payable clerks are
blessed with intuition, memory recognition and the ability to make educated guesses. Computers are dumb and dumber
in these areas."14

Konosuke Matsushita, founder of Matsushita Electric, Ltd., has said, "Business, we know, is how so complex and
difficult, the survival of firms so hazardous in an environment increasingly unpredictable, competitive and fraught with
danger, that their continued existence depends on the day-to-day mobilization of every ounce of intelligence."15
Managers around the world have come to realize that they need to understand what they know how to do well and take
advantage of that knowledge as effectively as possible.

Sustai nable Competitive Advantage

Centuries ago, manufacturers and nations maintained commercia supremacy by keeping material and processes secret.
Guilds protected their special knowledge; governments prohibited the export of economically
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important skills. France, for instance, made exporting lace-making expertise a capital crime: Anyone caught teaching
the skill to foreigners could be put to death. Today, real trade secrets are ararity. There are afew well-known examples
(like the formulafor Coca-Cola) and afew specialized ones (the Zildjian cymbal company, owned by the same family
sinceitsorigin in alchemical experiments centuries ago, still guards the formulafor the exact composition of the aloy
used in its cymbals). For the most part, though, it is virtually impossible to prevent competitors from copying and even
improving on new products and production methods fairly quickly in an era characterized by mobility, the free flow of
ideas, reverse engineering, and widely available technology.

Alan Webber, the editor of Fast Company magazine, has referred to this phenomenon as the "self-canceling
technological advantage." "As technology transforms the logic of competition,” he explains, "technology disappears as a
sustainable source of competitive advantage.” 16 Because essentially the same technology is available to everyone, it
cannot provide along-term edge to anyone. A globa marketplace for ideas has developed and there are very few
concepts and formul ae that are not generally available. Competitors can quickly duplicate most products and services.
When only Citibank and Chemical had automated teller machines, they briefly had a significant advantage over their
competitors, offering a service that customers wanted and they alone could provide. But ATMs soon became available
throughout the industry, and what had been a competitive advantage was simply a baseline requirement for consumer-
oriented banks. There is no way to make the ATM or any other piece of technology atrade secret for longeven if you
build it yourself, as Citibank did.

The advantages of new products and efficiencies are more and more difficult to sustain. VF, the company that sells Lee
Jeans and other apparel, has experienced 20 percent annual growth for five years, thanksin part to technical
innovations. These include an electronic market response system that informs both the company's shipping and
manufacturing departments of every sale made within hours. But Jerry Johnson, VF's chief financial officer, says, "The
half-life of innovation is getting shorter and shorter. A couple of years ago we thought we had established a definitive
lead in service to our customers. Now it's become the industry standard.”17 Robert Stasey, the director of quality
improvement for Analog Devices, another growing company, expresses asimilar
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ideawhen he says that Analog "is basically a new product engine. Life cycles are short and we want to obsolete our own
products before the competition does." 18

A knowledge advantage is a sustainable advantage.

Knowledge, by contrast, can provide a sustainable advantage. Eventually, competitors can almost always match the
quality and price of amarket leader's current product or service. By the time that happens, though, the knowledge-rich,
knowledge-managing company will have moved on to anew level of quality, creativity, or efficiency. The knowledge
advantage is sustainable because it generates increasing returns and continuing advantages. Unlike material assets,
which decrease as they are used, knowledge assets increase with use: Ideas breed new ideas, and shared knowledge
stays with the giver while it enriches the receiver. The potential for new ideas arising from the stock of knowledge in
any firm is practically limitlessparticularly if the peoplein the firm are given opportunities to think, to learn, and to talk
with one another. Paul Romer, who has worked at the leading edge of knowledge economics, argues that only
knowledge resourcesideashave unlimited potential for growth:

In aworld with physical limits, it is discoveries of big ideas (for example, how to make high-temperature
superconductors) together with the discovery of millions of little ideas (better ways to sew a shirt), that make
persistent economic growth possible. Ideas are the instructions that et us combine limited physical resources
In arrangements that are ever more valuable.19

And, he goes on to say, the number of potential combinations of the steps that make up processes or the components of
aproduct is virtually inexhaustible.

Corporate Sze and Knowledge Management

At atime when firms need to "know what they know" and must use that knowledge effectively, the size and geographic
dispersion of many of them make it especialy difficult to locate existing knowledge and get it to where it is needed. In a
small, localized company a manager probably knows who has experience in a particular aspect of the business and can
walk across the hall and talk to him. Our studies have shown that the maximum size of an organization in which people
know one another well enough to have areliable grasp of collective organizational
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knowledge is two hundred to three hundred people. The stock of knowledge in aglobal enterprise with scattered offices
and plants and a complex mix of products and functionsis vast, but that potential boon is part of the problem. How do
you find what you need? The mere existence of knowledge somewhere in the organization is of little benefit; it becomes
avaluable corporate asset only if it is accessible, and its value increases with the level of accessibility. Managersin
large corporations know how common it isto reinvent the wheel, solving the same problems from scratch again and
again, duplicating effort because knowledge of already developed solutions has not been shared within the company.
Thiswas one of Chrysler's motivations in formulating its "Engineering Books of Knowledge'; the company had
forgotten some things it had previously learned about building cars. If there is no system in place to locate the most
appropriate knowledge resources, employees make do with what is most easily available. That knowledge may be
reasonably good, but in today's competitive environment reasonably good is not good enough. Hence the attempts by
many companies, including one described below by the worldwide oil firm BP, to apply technology to the problem of
global knowledge transfer.

Computer Networks and Knowledge Exchange

The low cost of computers and networks has created a potential infrastructure for knowledge exchange and opened up
important knowledge management opportunities. The computational power of computers has little relevance to
knowledge work, but the communication and storage capabilities of networked computers make them knowledge
enablers. Through e-mail, groupware, the Internet, and intranets, computers and networks can point to people with
knowledge and connect people who need to share knowledge over a distance. Desktop videoconferencing and
multimedia computing that transmits sound and video as well as text make it possible to communicate some of the
richness and subtlety of one person’'s knowledge to another.

Wha't we must remember is that this new information technology is only the pipeline and storage system for knowledge
exchange. It does not create knowledge and cannot guarantee or even promote knowledge generation or knowledge
sharing in a corporate culture that doesn't favor those activities. The proverbial phrase "if we build it, they will come”
does not apply to information technology. 20 The availability of Lotus Notes does not change a knowledge-hoarding
culture into a knowledge-
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sharing one, alas. 21 The medium turns out not to be the message and does not even guarantee that there will be a
message.

A Casein Point: British Petroleum's Virtual Teamwork Program

In 1993, BP Exploration, the division of BP that finds and produces oil and gas, organized its regional operating centers
into forty-two separate business assets. BP Managing Director John Browne, who oversaw the transformation of BPX
into what he called "a federation of assets,” wanted these units to have the freedom to devel op processes and solutions
appropriate to their particular problems. The best and most adaptable local innovations could be used elsewhere in the
larger company. In effect, BPX would be able to draw on the variety and creative power of forty-two moderate-sized
companies. Thisidea of a corporate federation is similar to the "multilocal” structure Nonaka and Takeuchi describein
The Knowledge-Creating Company as part of Matsushita's corporate aim of becoming a " possibility-searching
company.” They remark on "the importance of transcending the dichotomy between localization and globalization," an
apt description of Browne's aim.22 Fully aware that the competitiveness of the global marketplace had made efficiency
and innovation necessary for continuing success, he wanted BP to combine the agility of a small company with the
resources of alarge one. Browne understood that even giants will need to be light on their feet in the 1990s and beyond.

Planning

The communication capabilities BPX needed to realize the idea of afederationand to create the possibility of "local"
connections over distancewere provided by recent developmentsin cheap computing and related technologies. Asthe
result of a discussion of these technologies at an upper-management technology meeting late in 1994, BPX launched an
eighteen-month pilot project called the Virtual Teamwork Program. Its purpose was to develop effective ways for
members of teams to collaborate across different locations.

Although BPX managers did not explicitly label it a knowledge management project, from the beginning the aims and
operating principles of the program reflected an understanding of the importance of knowledge and the need to develop
appropriate ways to share it. The primary
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aim of the initiative was to let knowledgeable people talk to each other, not to try to capture or tabulate their expertise.
The Virtual Teamwork Program's goal was to build a network of people, not a storehouse of data, information, or
knowledge. The hardware and software chosen for

BP's Virtual Teamwork Program stressed richness of communication.

the Virtual Teamwork stations included desktop videoconferencing equipment, multimedia e-mail, application sharing,
shared chalkboards, a document scanner, tools to record videoclips, groupware, and a Web browser. The emphasis was
on richness of communication, on duplicating as much as possible the nuances, variety, and human dimension of face-to-
face contact. The project team understood that the value of individual expertise resides largely in just those subtleties
and intuitions, which words aone cannot convey.

A key early decision, made by John Cross, head of Information Technology (IT), was that an independent group, not the
I'T function, should undertake the project. He believed that the program would be less likely to fall into familiar IT
patterns if a group drawn from different parts of the company ran it. Also, the intentional absence of IT control would
make clear that the project was about communication, business change, and corporate behavior, not technology for its
own sake. The idea of technology as atool, not an end in itself, was reinforced by the "coaching” program developed by
the Change Management Team, a subgroup of the Virtual Teamwork Program Team. This program showed participants
how to use the technology and helped them understand how it could further their work. Project leaders referred to
"coaching" rather than "training" to emphasize that the process would be a personal interaction: a"coach” working with
"players,” not atrainer presenting information to passive recipients. The coaches and team members communicated with
each other using the VT stations, an ongoing real-life demonstration of the system's value as atool for collaborative
work and knowledge exchange. Discussions between the Change Management Team and what eventually became
known as the Knowledge Management Team kept the focus on the broad goal (also suggested by the coaching
metaphor) of encouraging project team members to discover untapped potential in themselves and the system. The
emphasis was on person-to-person contact and human needs, not on system requirements or an electronic knowledge
repository. Only 20 percent of the coaches' time was designated for training in how to use the system. The rest was
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devoted to helping team members link their business objectives to the capabilities of the system, and challenging them
to consider the new ways of working that the VT equipment made possible. Coaching meant not only "how to" but
"what" and "why." The core team spent approximately half of the pilot's budget on coaching.

Results

The success of virtual teamworking in four of the five groups that took part in the pilot was demonstrated by volume of
use, participant enthusiasm, and measurable savings in time and money. Tellingly, the single failure occurred in the
Petrotechnical group, whose members were mainly interested in exchanging data, not knowledge; the VT clients
potential for delivering richly varied communication did not particularly interest them. In addition, that was the one
group that, for budgetary reasons, did not have the benefit of coaching.

When equipment failure brought operations to a halt on a North Sea mobile drilling ship one day in 1995, the ship's
drilling engineers hauled the faulty hardware in front of atiny video camera connected to one of British Petroleum's
Virtual Teamwork stations. Using a satellite link, they dialed up the Aberdeen office of a drilling equipment expert who
examined the malfunctioning part visually while talking to the shipboard engineers. He quickly diagnosed the problem
and guided them through the necessary repairs. In the past a shutdown of this kind would have necessitated flying an
expert out by helicopter or sending the ship (leased at a cost of $150,000 a day) back to port and out of commission for
several days. This shutdown lasted only afew hours.

This episode illustrates how virtual teamworking technology can get knowledge where it is needed. Technology brought
the expert and the situation that required his expertise together. The VT clients allowed him to see the problem while
talking to people who were actually on the scene. His virtual presence gave the shipboard engineers the benefit of his
skill and experience, enabling them to understand and solve the problem quickly. In this type of situation, the person-to-
person connection is a much more expedient way of transferring knowledge than trying to extract it from the expert and
distributing it in aform that those already at the site would then have to interpret. However, it is not more efficient for a
recurring problem, so BP is also developing arepository of solutions to frequently encountered problems.

Another case in which virtual teamworking proved its effectiveness

file:/I/E|/Buku%20Ekonomi 2/Addition%201/Working%20K no...ions%20M anage%20What%20They%20K now/files/page_21.html4/16/2009 5:54:50 AM



page_22

Page 22

was the Andrew Project, ajoint endeavor by BP, Brown and Root (a design and engineering firm based in Houston with
an office in Wimbledon), and Trafalgar House (a construction company based in Scotland) to build anew oil platform
in the North Sea. Andrew team members took advantage of the application-sharing feature of the VT clients to write
joint memosin just ten or fifteen minutes. These previously involved hours or days of sending drafts back and forth by
mail. Virtual meetings and VT work sharing led to quantifiable benefits on the Andrew Project, including significant
reductionsin travel costs and expenses associated with bringing vendors on site. There were al'so measurable
productivity improvements related to more efficient information searches and issue resolution, and reductions in
duplication and wasted travel time. Virtual teamworking contributed significantly to the project's meeting its target date,
to lower offshore costs, and to a much lower total cost of bringing forward first oil, a key milestone in the development
of anew field. The technology did not eliminate the need for personal meetings, which BP employees still required to
establish mutual trust and understanding and to hash out important issues that involved large numbers of team members.
Once they had met in person, though, participants found that videoconferencing maintained a sense of trust and direct
personal contact that phone calls, e-mail, or memos could not match. One indication of the difference was that
participants honored commitments made electronically "face-to-face” using the VT stations much more consistently
than commitments made by phone or mail.

BP managers tend to downplay the importance of incremental efficiency gains. They are more interested in the changes
in how work is done and the explosions of creativity that they believe virtual teamworking can help spark. VT station
users have al so begun communicating across projects. Members of the Andrew Project in Aberdeen, for instance, are
connecting with members of the offshore Miller Team to apply their experience on the mature Miller oil field in the
North Seato the emerging Andrew field. Thistype of collaboration inspired the core team's imaginary headline
"Scottish oil discovered in Alaskal" to suggest the potential of virtual teamworking to nullify distance and create ateam
out of widely scattered individuals.

BP has also instituted what it calls Virtual Teamwork Business Networking Centers, which are used once a week for
virtual coffee breaks. Up to twenty people at eight separate |ocations have joined in video
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conversations with no set agenda. Like co-workers around the water cooler or Japanese R& D peoplein the "talk rooms’
provided by their companies, they discuss current work and describe problems they've been struggling with or ideas
they've come across. Their hopeand British Petroleum’sis that the conversations will pay off in serendipitous ways. Two
participants might discover a surprising, useful connection between their projects, or a suggestion from an unexpected
source might help solve a difficult problem. The conversations may simply give participants a better sense of what's
happening elsewhere in the company, but that too is beneficial. Openness to the unexpected was one of the operating
principles of the project, since the creative innovations BP is|ooking for are by definition unforeseen.

At the end of the pilot program, BP executives approved plans to expand by a significant number of new unitsin 1996.
Initiatives are under way to apply VT technology and knowledge principlesto better understanding the joint ventures
and drilling firm's skillsin processes. In particular, the VT technology will now support BP's entire senior management
team. Project staff expect that the technology and coaching will lead to a more collaborative culture of executive
decision making across the organization. In recognition of the fact that the VT project is about sharing knowledge, the
Knowledge Management and Change Management teams have been combined into a single group called Knowledge
and Teamworking Services. The core team hopes to provide virtua teamworking equipment to a high proportion of
BP's professional staff by the end of 1997the critical mass needed to transform the far-flung company into a close-knit
federation of business units and workers. Their goal and Browne's is to create a collaborative |earning organization with
the agility and creativity to thrive in the new century. They view shared knowledge as a key factor in innovation and
productivity.

Lessons Learned
British Petroleum's experience with its Virtual Teamworking project illustrates some of the characteristics of knowledge
and the principles and benefits of knowledge management that we have described in this chapter. It also points to topics

and concepts that we will tackle systematically later in this book. By way of summary and preview, here are the
important features of the program and the principles they reflect.
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BP's Virtual Teamwork Knowledge Management Principles
Program
- Members of knowledge communities were identified, - Knowledge originates and resides in people's minds.

then linked by technology.

- Relationships were built through actual and virtual face- - Knowledge sharing requires

to-face meetings. trust.

- Technology was used for communication and - Technology enables new knowledge behaviors.
collaboration; training emphasized goals, not hardware and
software.

- Training and upper-management support emphasized the - Knowledge sharing must be encouraged and rewarded.

importance of new behaviors.

- Upper management initiated the project and authorized - Management support and resources are essential.
funds and the core team.

- Five test groups allowed for variety and clear, limited - Knowledge initiatives should begin with a pilot
goals. program.

- Savings and productivity increases were quantified; - Quantitative and qualitative measurements are needed
expanding VT use and participant enthusiasm were to evaluate the initiative.

gualitative measures.

- In addition to having specific goals, the project left room - Knowledge is creative and should be encouraged to
for the unexpected. develop in unexpected ways.
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2
The Promise and Challenge of Knowledge Markets

Graceisgiven of God,
but knowledgeis
bought

in the market.
Arthur Hugh Clough

Rapidly or slowly, usefully or unproductively, knowledge moves through organizations. It is exchanged, bought,
bartered, found, generated, and applied to work. In contrast to individual knowledge, organizational knowledgeis
highly dynamic: it is moved by avariety of forces. If we want knowledge to move and be utilized more effectively, we
need to better understand the forces that driveit.

We believe market forces power its movement, working similarly to markets for more tangible goods. Thereisa
genuine market for knowledge in organizations. 1 Like markets for goods and services, the knowledge market has
buyers and sellers who negotiate to reach a mutually satisfactory price for the goods exchanged. It has brokers who
bring buyers and sellers together and even entrepreneurs who use their market knowledge to create internal power
bases. Knowledge market transactions occur because all of the participants in them believe that they will benefit from
them in some particular way. In economists' jargon, they expect the transactions to provide "utility."

People search for knowledge because they expect it to help them succeed in their work. Knowledge is the most sought-
after remedy to uncertainty. We all try to reach knowledgeable people when we see the need to deliver asolution to a
problem. When we supply knowledge, we expect to benefit too. Within organizations cash is usually not involved in
these transactions, but that should not disguise the fact that a market price system exists and payment is made or
assumed. The knowledge market, like any other, is a system in which participants exchange a scarce unit for present or
future value.
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Understanding that there are knowledge markets and that they operate similarly to other marketsis essential to
managing knowledge successfully in organizations. Many knowledge initiatives have been based on the utopian
assumption that knowledge moves without friction or motivating force, that people will share knowledge with no
concern for what they may gain or lose by doing so. Companies install e-mail or collaborative

Don't expect software to solve your knowledge problem.

software and expect knowledge to flow freely through the electronic pipeline. When it doesn't happen, they are more
likely to blame the software or inadequate training than to face afact of life: people rarely give away vauable
possessions (including knowledge) without expecting something in return. This may be especially true in our current
business climate. Even if only partially mindful of doing so, people make choices about how to spend their limited time
and energy and base those choices on perceived self-interest. We don't expect a car salesman to sell usacar at cost,
sacrificing his commission simply because we want to pay less. Nor does the salesman expect us to hand him money
and walk out of the showroom without a vehicle. No one believes that such one-sided transactions happen in the
marketplace or in most of lifeeven social transactions are generally based on some sort of exchange, as many
sociological studiesin exchange theory have shown. Just because the object of exchange is intangible does not mean
that the market forces are less strong. Knowledge initiatives that ignore the dynamics of markets (and, of course, human
nature) are doomed to fail.

Thefirst step in any knowledge initiative is recognizing that there are markets
for knowledge.

We will describe these markets for knowledge in organizations and develop a preliminary taxonomy of that market. We
believe the only way to have a market that works well is, first of all, to recognize that market forces exist; second, to try
to understand how it functions; and third, to make it more efficient. By talking about knowledge market
inefficienciesand diseconomieswe can get at some of the problems that inhibit knowledge exchange and the
transformation of corporate knowledge into value, and can sketch the outlines of a more efficient market.
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The Political Economy of Knowledge Markets

Therereally are no such things as "pure" marketsmarkets that can be understood solely in economic terms. As analysts
from John Stuart Mill to Karl Marx to Thorstein Veblen to James March have argued, every market system is embedded
in and affected by social and political realities. The value of anything exchanged depends strongly on the context of the
transaction. Someone who pays $20,000 for awristwatch no more accurate than a $20 Timex is obviously not buying a
mechanism for telling time. The value of the $20,000 watch ismainly socia; it buys the owner statusin a society that
looks up to or envies people who can afford to purchase and display such items.

Sociologist Harrison White has said that sociology, economics, and political science are the three lenses needed to see
organizations fully; no one discipline can capture their whole meaning. 2 We strongly agree that social, economic, and
political realities must be taken fully into account to understand markets for knowledge. If the political reality of an
organization is such that calculating and secretive hoarders of knowledge thrive, then potential knowledge buyers will
have no currency valuable enough to tempt them to share their expertise. Knowledge exchange will be minimal. If itis
considered a sign of weakness or incompetence within the culture of an organization to admit to a problem you can't
solve on your own, then the social cost of "buying” knowledge will be too high. Once again, the knowledge market
won't operate well. At Mobil Oil, where disapproval of "bragging” is embedded in the culture, the efficiency of the
knowledge market was reduced because knowledge owners are reluctant to "advertise” their knowledge and were
distrusted by their colleaguesif they did. Similarly, a Hewlett-Packard vice-president who transferred from the United
States to Australiafound it difficult to encourage people to advertise their individual expertise in ademocratic culture of
"mateship” that discourages calling attention to individual performance. While these cultural norms can have positive
impacts too, they inhibit internal knowledge markets.

We will look first at the players in the knowledge market: the buyers, sellers, and brokers who take part in knowledge
transactions and drive knowledge markets. An individual can perform all three rolesin asingle day and sometimes
plays more than one role simultaneously. It is quite common, for instance, to be a knowledge buyer, seller, and broker
during
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the same conversation. To ensure clarity in the following discussion, we will ook at the roles separately.
Buyers

Knowledge buyers or seekers are usually people trying to resolve an issue whose complexity and uncertainty precludes
an easy answer. Clearly, asking for the GNP of France or alist of the twenty largest U.S. banks is not a knowledge
search; it isarequest for data. Knowledge seekers are looking for insights, judgments, and understanding. They want
answers to questions such as "What is this particular client like?' or "How did we manage to win that sale?' that require
complex answersanswers imbued with all the emotional subtexts so important to our sensemaking. They seek
knowledge because it has distinct value to them. It will help them make a sale or accomplish atask more efficiently; it
will improve their judgments and skills and help them make better decisions. In short, it will make them more
successful at their work. 3

This task of searching for knowledge accounts for afairly substantial part of what many managers and executives do. A
recent informal study done at Hughes Aerospace by Arian Ward estimated that between 15 and 20 percent of
managerial time is spent specifically in knowledge search and responding to requests for knowledge.

Slers

Knowledge sellers are people in an organization with an internal market reputation for having substantial knowledge
about a process or subject. They may sell their knowledge by the piece or, more likely, in a"bundle," in exchange for a
saary. Although virtually everyone is a knowledge buyer at one time or another, not everyone is necessarily aseller.
Some people are skilled but unable to articulate their tacit knowledge. Others have knowledge that is too specialized,
personal, or limited to be of much value on the knowledge market.

Some potential knowledge sellers keep themselves out of the market because they believe they benefit more from
hoarding their knowledge than they would from sharing it. In many organizations, of course, thisis arational belief. If
knowledge is power, then the owners of knowledge have power that may dissipate if other people come to know what
they know. Thisisareality of knowledge politics that managers need to deal with in designing knowledge initiatives.
One of the challenges of knowl-
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edge management is to ensure that knowledge sharing is rewarded more than knowledge hoarding. 4
Brokers

Knowledge brokers (also known as "gatekeepers' and "boundary spanners") make connections between buyers and
sellers: those who need knowledge and those who have it.5 According to a study we developed for aclient, about 10
percent of managers across industries are boundary spanners and therefore potential knowledge brokers. They enjoy
exploring their organizations, finding out what people do and who knows what. They like to understand the big picture,
which puts them in a position to know where to go for knowledge, especially if it falls outside their official area of
responsibility.

Librarians frequently act as covert knowledge brokers, suited by temperament and their role as information guides to the
task of making people-to-people as well as people-to-text connections. For instance, when someone in a high-tech firm
asks the corporate librarian to do research on the next generation of reduced instruction set chips, the librarian is likely
to say, "Did you know that John Smith has been asking about the same subject? Y ou might want to talk to him."

Corporate librarians can be indispensable knowledge brokers.

Because corporate libraries often serve the whole organization, librarians are among the few employees who have
contact with people from many departments. In the course of their work, they come to understand a great deal about the
various knowledge needs and resources of the company. Traditionally, librarians value customer service and have
highly developed techniques for finding out what they don't already know. All of these factors make them natural
knowledge brokers. One of us had a consulting experience that vividly illustrates the contribution of corporate librarians
inthisarea.

About eight years ago, NYNEX decided to develop benchmarks for all major technical and managerial functions and
asked for help in identifying which library activities should be compared to those in other firms. The director of the
corporate resource center developed alist of the most valuable services the library provided. Between us, we had twenty-
five years of experiencein library and information science, so we should have been able to figure out what libraries do.
We came up with eight activities and sent the list to adiverse group of NYNEX library
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users, asking if these were truly the most valued library activities. To our astonishment, we had omitted the single most
valuable function: knowledge brokering. We had |eft it out because it was informal and undocumented, but it was the
service that people cared about most. Librarians were key playersin creating efficient knowledge markets, in helping
buyers and sellers find each other.

Firms often do not realize the importance of librarians' roles as knowledge workers and managers, and their status and
compensation seldom reflect their real value to afirm. In fact, knowledge brokers of all kinds are frequently underrated,
though they play an essential role in the knowledge market. Because of their broad, boundary-spanning interests,
rational-minded analysts may view them as unfocused or undisciplined, or even "nosy" or "gossipy." 6 Making
knowledge connections mainly by talking to people, they are sometimes criticized for spending their time "chatting"
rather than doing "real work." Since they are facilitators of other peopl€e's success, their contribution may not be visible
to managers who think in terms of traditional productivity. The merits of their activities are never measured or captured
by human resource systems based on how many people they direct. It is much harder to measure the profit they help
generate than the cost to the company of their salaries and benefits. One of the first things firms do when they cut costs
(and one of the last things they should do!) is close the corporate library.7 They seeit as pure expensethe cost of staff,
space, books, periodicals, and on-line subscriptions. They have no familiar ways to quantify the benefits of the library
as an information source and knowledge marketplace. Even though they "know" value exists there, their inability to
expressit in traditional accounting or financial terms makes them behave asiif it didn't.

Some informal knowledge brokers are really knowledge entrepreneurs. They intentionally set out to become experts on

who has knowledge and how to exploit it. They then "sell" this expertise, not for money but in exchange for future
favors and repute. In effect, they develop an internal knowledge business.

The Price System

All markets have a price system so that value exchanges can be efficiently rendered and recorded. What is the price
system of the knowledge

file:/I/E|/Buku%20Ekonomi 2/Addition%201/Working%20K no...ions%20M anage%e20What%20They%20K now/files/page_30.html4/16/2009 5:54:51 AM



page_31
Page 31
market? What sort of currency do participants exchange? What are the necessary market conditions?

When firms buy knowledge from outside their organizations, they frequently (though not invariably) pay with cash. A
lawyer, an investment banker, or a consultant can make several thousand dollars per day because the client company
perceives that his or her special knowledge isworth that much. Within organizations, the medium of exchangeis
seldom money, but there are agreed-upon currencies (or "entities,” in the language of exchange theory) that drive the
knowledge market. As we have said, sellers as well as buyers exchange knowledge because they believe they gain from
the transaction. Look at this example, acommon experience for knowledge sellers.

It'ssix o'clock on a mid-winter evening and snowing again. If | leave my office now, | can be home by seven.
That's when my family expects me. I'm looking forward to a quiet evening at home: a nice hot dinner, maybe
afireinthefireplace. As|'m putting my coat on, the phone rings. It's a consultant from another area of the
companynot someone | know well; I met him once or twice at meetings. He apologizes for calling at the last
minute and says he's just been told he hasto fly out to see amajor company client in the morning. He knows
I've worked with this client in the past. Would | tell him about them? Who are the best people to talk to? What
is the company culture like? What do they value? What are they looking for from us?

My caller wants knowledge, not data or even information, so | can't answer him in just a few sentences or
merely direct him to an on-line repository. While these gestures might help him, they wouldn't be sufficient. It
will take me at least half an hour to give him a useful response. If | choose to stay in my office and talk to him
(delaying my return home and possibly ruining a pleasant evening), what do | get in return? How does the
silent auctioneer in my head weigh considerable inconvenience against possible help to afellow consultant?
What sort of payment could | receive for sharing my knowledge that would make it worthwhile for me to
extend my long day and disrupt my personal life?

This scenario raises the question of what kinds of payment exist in the knowledge market. We have come to the
conclusion that there are at least three factors at work. In order of significance from greatest to least, they are
reciprocity, repute, and altruism. We will discuss each of these factors briefly, then consider the vital importance of
trust, without which no knowledge market can operate effectively.
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Reciprocity

A knowledge seller will spend the time and effort needed to share knowledge effectively if he expects the buyersto be
willing sellers when he isin the market for their knowledge. Thisis what Tom Wolfe calls "the favor bank™ in Bonfire
of the Vanities. | may choose to miss my dinner and help my fellow consultant if | believe that the caller has knowledge
that | may need to elicit in the future. If the caller knows nothing that could possibly be of use to me in the future, | may
claim that | have no knowledge to offer and decide to go home instead.

Time, energy, and knowledge are finite. They are very scarce resources in most people's workdays. In general, we won't
spend scarce resources unless the expenditure brings a meaningful return. As nice aperson as| may beas much as|
might like to help a colleague who has a probleml don't have the time or strength to respond to every knowledge request
that comes my way. The choices| make will usually depend on my perceived self-interest.

Reciprocity may be achieved less directly than by getting knowledge back from others as payment for providing it to
them. In firms structured as partnerships, knowledge sharing that improves profitability will return a benefit to the
sharer, now and in the future. Individuals who have significant stock optionsin afirm are in asimilar position. Whether
or not a knowledge seller expects to be paid with equally valuable knowledge from the buyer, he may believe that his
being known for sharing knowledge readily will make othersin the company more willing to share with him. That isa
rational assumption, since his reputation as a seller of valuable knowledge will make others confident of his willingness
to reciprocate when he is the buyer and they have knowledge to sell: His knowledge credit is good. | may stand in my
office with my coat on and talk to my colleague to enhance my own reputation as a knowledge seller. Perhaps that will
make it more likely that people throughout the company will respond in kind when | need their knowledge. So
reciprocity and repute are related.

Repute

A knowledge seller usually wants others to know him as a knowledgeabl e person with valuable expertise that heis
willing to share with othersin the company. Repute may seem intangible, but it can produce tangible results. Aswe
have suggested, having a reputation for knowledge sharing
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makes achieving reciprocity more likely: being known as a knowledge seller makes one a more effective knowledge
buyer. Having a reputation as a val uable knowledge source can also lead to the tangible benefits of job security,
promotion, and all the rewards and trappings of acompany guru. Although a seller does not receive cash directly, he
may receive a higher salary or bonus from sharing knowledge with others. In many consulting firms, consultants
bonuses are tied to demonstrated knowledge generation and transfer. In any organization, however, the value of repute
in the knowledge market will depend on the political and social structures of the organization. Knowledge sharing has
no fixed or universal market value but has, rather, arange of measures from penalties (for "wasting time" talking to
people instead of "working") to significant advancement based mainly on knowledge contributions.

In businesses such as consulting, investment banking, and entertainment, success hinges on repute. In most businesses
today, the importance of repute isincreasing as the old social contract between firm and worker based on length of
service and loyalty erodes. Asthe promise of continued employment in exchange for long, loyal service fades, workers
at al levelsfeel considerable pressure to heighten their individual repute for their demonstrated knowledge, skills, and
competencies.

In our winter evening case, the hope of enhancing our reputations may lead us to stay late at the office and answer our
colleague's questions. If this consultant tells others how helpful and knowledgeable Prusak or Davenport is, especially
viathe firm'sinformal networks, that may enhance our reputations. (It may also lead to further requests for knowledge
sharing, one of the potential drawbacks of being a successful seller.) If our company formally tracks and rewards
knowledge sharing, the likelihood of our cooperation leading to some future tangible benefit will increase.

Altruism

Itis possible, of course, that a knowledge sharer may be a nice guy who wants to help whether or not he gets anything
beyond a "thank you" in return. Or he may be so passionate about his knowledge that he is happy to share it whenever
he gets a chance. Such people do exist. Many knowledge sharers are motivated in part by alove of their subject and to
some degree by altruism, whether "for the good of the firm" or based on a natural impulse to help others. We all know
individuals who simply like helping.
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Mentoring is aform of knowledge transfer based in part on atruism. Erik Erikson, among others, has pointed out that
people go through a "generative stage" (usually in later middle age) when it becomes important to them to pass on what
they have learned to others. Firms cannot create this impulse, but they can encourage or discourage it. Formally
recognizing mentoring relationships, giving managers time to pass on their knowledge, and understanding that
experienced employees have valuable knowledge are ways to foster mentoring. Many firmsignore the contribution that
older workers can make to their younger colleagues because they have no way of evaluating or efficiently capturing
exactly what it isthat the older worker knows.

We've mentioned an interesting exception at Chrysler Corporation, where knowledge managers understand that master
mechanics and engineers have a stock of productive knowledge that is essential to the firm's viability. The "Engineering
Books of Knowledge" they devel oped serve as a kind of formalized mentoring tool. Contributing to the books is based,
at least in part, on atruism. Chrysler is encouraging the formation of the trust and relationships that |ead to altruism by
creating "tech clubs' for engineers with similar backgrounds and orientations.

Knowledge altruism isreal and can be encouraged. It flourishes in organizations that hire nice people and treat them
nicely. We constrain it, though, by increasing demands on the time and energy of employees and by cultural factors. C.
B. MacPherson argues that our national culture is one of "possessive individualism.” It clearly doesn't make sense to
depend entirely on goodwill to cultivate something as important as knowledge sharing.

Trust

Trust can trump the other factors that positively affect the efficiency of knowledge markets. Without trust, knowledge
initiatives will fail, regardless of how thoroughly they are supported by technology and rhetoric and even if the survival
of the organization depends on effective knowledge transfer. 8 For the knowledge market to operate in an organization,
trust must be established in the following three ways:

1. Trust must be visible. The members of the organization must see people get credit for knowledge sharing. They must
directly experience reciprocity. There must be direct evidence of trust; a declara-
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tion of the importance of trust in the corporate mission statement is not sufficient.

2. Trust must be ubiquitous. If part of the internal knowledge market is untrustworthy, the market becomes asymmetric
and less efficient.

3. Trustworthiness must start at the top. Trust tends to flow downward through organizations. Upper management's
example can often define the norms and values of the firm. If top managers are trustworthy, trust will seep through and
come to characterize the whole firm. If they cynically exploit others' knowledge for personal gain, distrust will
propagate throughout the company. Their values become known to the firm through signals, signs, and symbols.

Personal contact and trust are intimately related. The U.S. Army recognizes what it calls "face time" as an essentiad
element in building trust within groups and measures it as one of the determinants of successful treatment. In addition to
being a necessary condition for knowledge exchange, trust can be a product of it as well. British Petroleum's Virtua
Teamworking project succeeded because of the atmosphere of mutual trust established by management, the VT project
team, and the participants. Face-to-face meetings among participants established rapport. The frequent videoconferences
during which participants exchanged knowledge raised the level of trust and led to measurable improvementsin
honoring commitments to meet the delivery dates of promised work.

A firm's knowledge market must be founded on mutual trust.

Trust isan essential condition of afunctioning knowledge market, asit is of any market that does not depend on binding
and enforceable contracts. Of course, even transactions bound by written contracts entail some degree of trust. But the
knowledge marketwith no written contracts and no court of appealsis very much based on credit, not cash. The word
"credit" means "to believe" or "to trust,” and mutual trust is at the heart of knowledge exchange. When we sell
knowledge within an organization, our receiving adeguate payment now or in the future depends on the trustworthiness
of the buyer and of management. In most cases, we will gain repute for a knowledge transaction only if the buyer gives
us credit for it. If he pretends the knowledge was his al along, we gain nothing. If someone claims our research results
as his own, we are no more likely to make further knowledge
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available to him than we are to offer our house to someone who stole our car. A buyer who failsto give credit and
recognize his debt to usis also unlikely to reciprocate when we need knowledge. Similarly, management that payslip
service to the value it attaches to knowledge sharing but rewards employees who hoard knowledge will not create the
level of trust needed to make the knowledge market effective.

Therole of trust in knowledge transactions helps explain why knowledge initiatives based solely on the belief that
infrastructure creates communication seldom deliver the expected benefits. The impersonality of groupware allows
anyone to post information and invites anonymous access to that information. However, it does not create the same
confidence in the quality of knowledge that personal acquaintance and reputation can inspire. The promise of

reciprocity in such a system is al'so weak. The buyer who downloads an item from a server does not feel the same
obligation to the provider that he would if he got the same material through a phone call or meeting. Thisiswhy the
most successful groupware systems are moderated to assure that posted material is accurate and timely. Some even have
mechanisms for metering the use of posted items and crediting the suppliers.

Knowledge Market Signals

By "market signals’ we mean information that indicates both where knowledge actually resides in the organization and
how to gain accessto it. Accessibility is another way of looking at cost, sinceit is ameasure of the time and effort that
buyers must expend to get knowledge and the kind of return the seller expects. There are formal and informal signalsin
knowledge markets. The informal ones are generally more accurate guides to where knowledge can be "bought,” but
they often require personal interaction.

Position and Education

Title or position is the most common formal signal indicating who has or should have valuable knowledge. If we need
to learn about a particular research project, it makes sense to go to the project manager; if we need to know what is
happening in marketing, why not ask the director of the marketing department? This commonsense approach can work,
but not consistently. In fact, the organizational chart is generally not an effective guide to company knowledge. The
project director may be
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unwilling to share his knowledge, or he may have had no direct involvement with the aspects of the project we need to
understand. It may be that the marketing director once knew alot about marketing but now knows mainly about the
politics of running a marketing department. Clearly, advancement within afirm is not based solely on knowledgeeven
tacit or social knowledgebut influenced by other key variables such as drive, ambition, energy, intuition, judgment, ego
(or lack thereof), and luck. The expert who knows exactly what we need to learn and would be willing to tell us may be
sitting in one of the cubicles we pass on the way to the director's office. The trick isto know which one.

Similarly, education is aformal market signal that may or may not be helpful. If Lorraine has a Ph.D. in a subject we
need to find out about, it islogical to go to her: she is a subject-matter expert and has the credentials to proveit.
("Credentials,” like "credit,” comes from aroot meaning "to believe.") She may have just the knowledge we want, but it
is possible that Lorraine hasn't learned anything new since she defended her thesis a couple of decades ago. Or her
knowledge may be too academic to apply usefully to a practical situation. Or again, she may not be willing to tell us
what she knows.

Informal Networks

Probably the best knowledge market signalsthough they are still imperfectflow through the informal networks of
practice that develop in organizations. Within these webs, people ask each other who knows whatwho has previously
provided knowledge that turned out to be reliable and useful. If the person you ask where to go for specific knowledge
doesn't know an appropriate seller, she probably knows someone else who does know. Much of the work that goes on in
firms gets done because people continually ask one another, through informal networks, who knows how to do things.
The informal networks of buyers, brokers, and sellers move knowledge through the organization. Knowledge markets
cluster around formal and informal networks, so providing information about these networks is a good way to make
knowledge visible.

Informal networks have the benefits and drawbacks of their informality. Because they function through personal contact
and word of mouth, they engender the trust that is an essential engine of successful knowledge exchange. A
recommendation that comes from someone we know and respect within the firm is more likely to lead usto a
trustworthy
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seller with appropriate knowledge than would a cold call based on the organizational chart or corporate phone directory.
Such informal networks are also dynamic. Because they consist of people more or less continually in communication
with one another, they tend to update themselves as conditions change. People share information about who has left the
company or moved to new projects, who has recently become surprisingly useful sources of knowledge, and who has
become unexpectedly reticent.

If thissounds alot like gossip, it is. Most corporate gossip is aform of knowledge transfer about internal processes. As
the eminent organizational expert James March has noted, gossip in the workplaceoften

What sounds like workplace gossip is often a knowledge network updating itself.

considered wasted timeis the way the company's knowledge network updates itself. More formal systems, such as
printed or electronic repositories of employee skills and interests, begin to get stale as soon as they are established. They
also generally lack the interactivity that makes informal networks work.

The main disadvantage of these networksisthat, by being informal and undocumented, they are not readily available to
all who need them. Their viability depends on chance conversations and local connections that sometimes work well but
other times do not happen at al. Imagine that information about new cars or restaurants came only through similar
informal networks and there were no advertisements, articles, or reviews. We would have to rely entirely on advice
from acquaintances. The informal network may help us avoid some bad decisions but it would not give us the full
spectrum of choicesin our area. To get even areasonably wide range of recommendations, we would have to spend a
good deal of time following the branches of personal, undocumented connections. Such searching can be slow, and the
results often unreliable.

Communities of Practice
Sometimes co-workers who have complementary knowledge will form a group. Often called "communities of practice,”
these self-organized groups are generally initiated by employees who communicate with one another because they share

common work practices, interests, or aims. 9 If their communications prove useful over time, they may formalize the
arrangement, giving themselves a group name and establishing a regular
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system of interchange. For example, a number of BP scientists and engineers with a shared interest in water produced as
aby-product of drilling formed themselves into a group that eventually communicated through e-mail, newsletters, and
occasional meetings. The Produced-Water Group later became one of the Virtual Teamwork pilot groups and used VT
videoconferencing technology to enrich the closeness of their interaction. Similarly, the peopleinvolved in Citibank's
commercial lending activities in the Southeast Asian region organized themselves into a group so they could pool
expertise and solve problems together. Academics with common interests have been forming such groups for yearsoften
with the help of the Internet.

Manager s shouldn't under estimate the value of talk.

Managers should regard communities of practice as company assets and look for ways to preserve them. Too literal an
application of reengineering principles, with their emphasis on efficiency, has weakened some of these informal
knowledge networks and groups. Some companies have driven out the "slack” necessary for such groups to function
well. A reengineered organization is likely to have eliminated the jobs of some of the knowledge brokerswhoseroleis
not recognized as essential to the firm's work, though they hold the knowledge networks together. By focusing on
measurable "work" and underestimating the value of talk, reengineering can discourage the conversations and self-
forming groups in which so much of the firm's knowledge work is done.

Knowledge Market Inefficiencies

In efficient markets, buyers and sellers find each other and exchange their goods readily. A clear pricing system enables
them to agree on the value of the goods being sold with the least possible friction. They have identical or similar ideas
of the value of the currency used to buy the goods. In practice, efficient markets generate the most good at the |least cost.
Markets for knowledge, however, are notably inefficient in most organizations. The right seller is often hard to locate,
and can be hard to reach even if we know her location. It isalso difficult if not impossible to judge the quality of
knowledge before we "purchase” it. Both the knowledge value and likelihood of eventual payment are uncertain.

To get afed for the inefficiencies of the knowledge market, compare
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it to the market for new cars. In the car market, we can easily get information about the sellers and products. The
Yellow Pageslist al car dealers. Newspapers regularly print information about what cars are available, where to buy
them, and what they cost. Consumer Reports and a host of other publications provide detailed independent evaluations
of cars and reveal dealer costs. In many cases, a buyer will have a choice of vendors for the same product. The shopper
has opportunities to examine and test cars before buying one. A written contract defines what is being bought and how
much we must pay for it. Warranties and laws protect the buyer if the product is defective. Sellers have legal recourse if
the buyer failsto pay.

Knowledge markets are obviously much murkier. The value of the knowledge is rarely as tangible or explicit as the
value of acar. There are no Consumer Reports articles on knowledge sellers and brokers. As our discussion of the price
system makes clear, payment is much less certain and less tangible than in the new car market. Information about where
knowledge resides in the organization is highly imperfect. Much of the current interest in knowledge management
derives from the fact that organizations lack good information about where their knowledge is and therefore have
difficulty getting it and making use of it.

Three Key Factors

Our studies show that three factors in particular often cause knowledge markets to operate inefficiently in organizations:
the incompleteness of information about the knowledge market; the asymmetry of knowledge; and the local ness of
knowledge.

Incompleteness of Information

Remember that much of the interest in knowledge management arises when firms realize they do not know where to
find their own existing knowledge. The lack of maps and "Y ellow Pages' (both of which we will consider later) to guide
aknowledge buyer to a seller is afundamental problem. The absence of explicit information about the pricing structure
Is also a source of inefficiency, with knowledge transactions inhibited by uncertainty about what the likely return on
shared knowledge will be.

Asymmetry of Knowledge

There often is abundant knowledge on a subject in one department of an organization and a shortage somewhere el se.
Marketing may have extensive knowledge about a particular set of
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customers that Sales needs but lacks. Strategic knowledge that resides at the top may not be available to the middle
managers who need to implement it. A certain amount of asymmetry must exist in any market. Aswe have said,
markets cannot exist without scarcity. But strong asymmetry prevents knowledge from getting where it is needed.
Buyers and sellers won't meet. There are always knowledge feasts and famines in organizations. Asistrue of other
kinds of famines, the problem usually has more to do with information patterns, purchasing power, and distribution
systems than with an absolute scarcity.

L ocalness of Knowledge

People usually get knowledge from their organizational neighbors. The knowledge market depends on trust, and
individuals generally trust the people they know. Face-to-face meetings are often the best way to get knowledge; and as
we have said, reliable information about more distant knowledge sources is usually not available. Also, mechanisms for
getting access to distant knowledge tend to be weak or nonexistent. People will buy whatever knowledge the personin
the next office may have rather than deal with the effort and uncertainty of trying to discover who in the company may
know more. Simon and March use the term "satisficing” to describe the human tendency to settle for the knowledge or
information that is "good enough” for their purposes. Knowledge initiatives will run into problemsif they are based on
the assumption that individuals will go to considerable lengths to get the best possible knowledge, since thisisrarely
borne out in practice. 10 High search cost for optimal knowledge is probably the biggest constraint to a completely
efficient knowledge market within afirm, especialy in large organizations. Local ness adds to market inefficiency
because it causes people to make do with less than optimal knowledge while a much better "product” goes unsold and
unused. The distance between buyer and seller prevents a transaction from taking place.

A Case in Paint: Javelin Development Corporation
Javelin Development Corporation, areal but disguised engineering and construction company, developed a plan to
make knowledge available across projects in hopes of reducing construction time and costs. The ideawas to apply

existing design solutions to new situations. The centerpiece of the initiative was an on-line knowledge "warehouse" that
engineers could draw from as they developed their designs. A year after
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implementation began, less than 5 percent of the planned features were in place and support for the initiative seemed to
be fading.

We can analyze these disappointing resultsin terms of knowledge market inefficiencies. Chief among them was the lack
of aclear price paid to individuals who shared their knowledge. Having been through a period of layoffs and fearing
that more were coming, employees saw their unique knowledge as a source of job security and felt that sharing it would
weaken their position. Like many engineering cultures, Javelin's also valued the creation of new knowledge over the re-
use of existing designs. Although management supported knowledge sharing in a general way, its actions did not
communicate assurance that sharing knowledge was genuinely important and would be rewarded. For instance,
employees were expected to learn on their own time, not during office hours, a company norm that implied that
acquiring knowledge wasn't "real work." The knowledge initiative had verbal support, but managers did not back it up
with a sufficient investment of money and personnel. Some designated knowledge facilitators spent only 10 percent of
their time on the project. No one created a mechanism for eval uating knowledge sharing in performance evaluations. As
aresult of all these signals, trust in the genuineness of corporate commitment to knowledge exchange remained low.

In addition, Javelin's knowledge warehouse was a bust as a marketplace. Potential sellersfelt they gained little from
adding to the stock of on-line knowledge. Potential buyers did not like the organization of the warehouse content.
Project designers had favored arather loosely structured organization so that knowledge would not be forced into old
categories. But the engineers who were the intended users of the system favored a hierarchical system that would make
it easy for them to find just the information they needed to solve a specific problem.

With uncertainty and skepticism about the value of offering or acquiring knowledge, lukewarm management support,
and a marketplace poorly matched to the habits of potential buyers, the knowledge market at Javelin could not function
efficiently. The company's serious local ness problem was perhaps best exemplified by the experience of a very senior
executive who had recently joined the firm. In his previous position at another organization, he had been the primary
champion for a very successful knowledge management initiative, yet the organizers of Javelin's knowledge project
knew nothing of hisinterest and expertise. Overall, the company has not yet begun to see the benefits it hoped to get
from its knowledge project.
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Knowledge Market Pathologies

Some knowledge markets have deep flaws that we call knowledge market pathologies: distortions that drastically inhibit
the flow of knowledge. The pathol ogies described below overlap to some extent, but the distinctions suggested by the
analogies to external markets may help identify and explain serious knowledge market problems in organizations.

Monopolies

If only one person or group holds knowledge that others need, a knowledge monopoly exists. The effect is similar to
that of monopoliesin the market for goods and services: the knowledge will come at a high price because there is no
competition to moderate it. Everyone who has worked in an organization knows individuals who have exclusive control
of key corporate knowledge and use that fact to establish a position of power. Such a person may "rent" his expertise to
accomplish atask or solve a problem rather than sell his knowledgeeven at a high pricesince his monopoly will cease to
exist once his knowledge is genuinely shared. (In this regard, a knowledge monopoly is different from a monopoly on
goods or services.) The drawbacks for the organization are obvious. Important knowledge locked in a monopoly will not
always be available when and where people need it to benefit the company. It will also not benefit from the interplay of
knowledge that can generate new knowledge. According to Nonaka and Takeuchi, one of the conditions that encourages
knowledge creation is "redundancy." They describe redundancy as shared information that allows individuals to
"invade" one another's boundaries and offer advice and a new perspective. 11 The idea of redundancy, which we will
consider in more detail in the next chapter, is clearly the antithesis of monopolistic thinking.

Artificial Scarcity

A knowledge monopoly is one form of artificial scarcity. In general, a corporate culture in which knowledge hoarding is
the norm creates scarcity. Knowledge becomes very expensive not because it doesn't exist but because it is hard to get.
Departments and groups may lack the knowledge they need to work effectively because the hoarding culture keeps it
scarce.

Downsizing can aso create knowledge scarcity by eliminating employees whose absence shows them to be owners of
essential knowledge. The cost of losing this knowledge is high, leading to failed processes or
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the expense of luring back the laid-off workers or buying the equivalent of their knowledge from outside sources. In the
post-Cold War retrench-

Knowl edge often walks out the door during downsizing.

ment of the defense industry, for example, many aerospace companies offered buyout packages as part of their
downsizing programs. They saw knowledge walk out the door with employees who took the offer, and had to rehire
(often at higher consulting rates) the same people they had encouraged to leave.

To prevent thiskind of "brain drain” from jeopardizing the American thermonuclear weapons program, Sandia National
Laboratories, in New Mexico, undertook a knowledge preservation program at atime when many of its weapons experts
were nearing retirement. It videotaped the experts in wide-ranging conversations about their knowledge, and then
created transcripts. Though they hope that the United States will never need the knowledge again, Sandia's managers
feel that they could transfer it to a new generation of researchersif necessary.

Trade Barriers

A variety of trade barriers hampers organizational markets. The hoarding that characterizes monopolies and artificial
scarcity isabarrier erected by the possessiveness of the hoarding individual or department. The not-invented-here
mentality that refuses to accept new knowledge is amirror image of the barrier created by hoarding, arefusal to buy
knowledge rather than arefusal to sell it. A variation on knowledge hoarding and the not-invented-here barrier is what
we might call aclass barrier: an unwillingness to give knowledge to or accept it from people in the organization who
have relatively low status.

A barriereven atrade banis sometimes established by an executive who has the power to enforce a corporate orthodoxy
by banning subjects that threaten it. In the early 1980s, Ken Olsen, the founder of Digital Equipment Corporation,
insisted that the word "personal computer" and the concepts behind it could not be discussed at Digital. This blanket
edict largely closed off the possibility of work in an area that should have been getting attention. Rather than face the
challenge of microcomputer open systems, Olsen tried to pretend that it did not exist, and by doing so, damaged his
company. Digital employees were powerless to respond to athreat that they could not publicly discuss.

Trade barriers can also arise when companies lack a good knowledge
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transfer infrastructure or effective market mechanisms. An obvious example isthe lack of an effective computer
network or communications system. Without the technology needed to codify knowledge and make it widely available,
knowledge transactions will be limited and local. The absence of virtual and real places for buyers and sellersto meet is
an infrastructure problem, asis the shortage of time for knowledge seeking, knowledge generation, and knowledge
exchange. Both downsizing and reengineering, which tend to reduce the time available to ook for and share knowledge,
are likely to damage the knowledge market infrastructure.

Developing Effective Knowledge Markets

There are anumber of ways firms can overcome the inefficiencies and pathologies of their knowledge markets. We will
discuss these steps in detail in later chapters, but here are three areas in which initiatives are particularly important.

Using Information Technology Wisely

Technological developments and innovations have the potential to change market dynamics dramatically. In 1400
Western Europe was a commercia backwater compared with the rich, active markets of the Chinese, Islamic, and
Indian empires. It was Europe's development of the armed ship that forced open markets for them and shifted the

balance of power so that by 1600 market dominance had shifted to the West. 12

There are many pitfalls and limitations in using information technology for knowledge worktrying to force fluid
knowledge into rigid data structures, for example, or focusing too much on the system and not enough on content. But
networks and desktop computers, with their ability to connect people and store and retrieve virtually unlimited amounts
of content, can dramatically improve knowledge market efficiency. They can provide an infrastructure for moving
knowledge and information about knowledge as well as for building virtual knowledge marketplaces.

Some organizations have devel oped electronic knowledge "Y ellow Pages' to provide better information about where

knowledge resides in the firm and how to get it. British Petroleum's Virtual Teamworking project is, in effect, an effort
to expand the definition of "local" by linking team members electronically. A co-worker you can reach (and
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talk to and see) by clicking a button on your computer monitor may seem more "local” than someone three floors up in
your own building, although he is physically athousand miles away.

Building Marketplaces

Recognizing knowledge exchange as a market leads to commonsense strategies that can make the market more robust.
One step, which we will consider in more detail in our discussion of knowledge transfer in , isto create
marketplacesphysical and virtual spaces dedicated to knowledge exchange. The rationale is the same as for the sale of
goods and services: buying and selling are human activities, and people need a place to meet so they can carry them out.
The ancient Greek Agora and Roman Forum were places of assembly for political discussion and decision, sharing the
day's news, and buying and selling goods. They are striking archetypes for the public space that's essential for a society
(or an organization) to function. Tellingly, NationsBank gave the name "Project Agora' to an internal knowledge
project.

Many Japanese firms, including Dai-lchi Pharmaceuticals, have established "talk rooms' where researchers are
expected to have a cup of tea and spend twenty minutes or half an hour discussing one another's work. Thereis no
agenda set for atalk room and no conference table, only an expectation that discussion among colleagues will benefit
them and the company. Talk rooms are formalized and sanctioned locations for conversation that, in American
companies, occurs more often at the water cooler, coffee machine, or cafeteria

Several organizations have held knowledge fairs at which knowledge sellers display their expertise and buyers can
search for what they need or serendipitously find knowledge that they did not know they needed but can use. Like a
trade show or farmers market, a knowledge fair is atemporary gathering of sellersthat attracts potential buyers. One of
the authors visited a " Share Fair" devoted to the sharing of "best practices' knowledge, held by Texas Instrumentsin
Dallas. The energy generated by workers and managers interminglingin many cases, for the first timewas palpable.
Perhaps the most frequently heard comment was, "I didn't know we had people doing that!"

Corporate universities and live and electronic forums that bring people together to consider subjects of mutual interest

are other examples of knowledge marketplaces. Although typically more structured than knowledge fairs, successful
forums leave time and space for participants
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to talk informally. As much or more valuable knowledge exchange is likely to happen in the hallway among participants
asin the auditorium during official presentations.

Electronic knowledge markets such as the Internet, intranet discussion groups, and groupware discussion databases have
much the same advantages and drawbacks as commercial electronic shopping. The pluses are convenience and choice,
with desktop access to avast variety of material. The downside is variable quality and alack of personal contact, which
tends to reduce trust and commitment. In the electronic home-shopping industry, the result is alot more browsing than
buying. In the electronic knowledge market, it is likely to mean a devaluing of on-line knowledge, which will probably
be ignored or treated with suspicion unless it has been evaluated and edited by a respected on-line broker.

Members of an organization must be given time to shop for knowledge.

Implicit in building a marketplaceeven an electronic oneis the need to give members of the organization enough time to
shop for knowledge, or to sell it. A Catch-22 of the corporate world is that employees are too busy working to take time
to learn things that will help them work more efficiently. Engineers may spend weeks or months solving a problem
because they can't find the time to ask if anyone else in the company has dealt with it before. If a company's most
influential employees are the very ones who are too busy to attend a knowledge fair or forum, then the knowledge
market is not working well.

Creating and Defining Knowledge Market Value

Asthe Javelin case demonstrates, the absence of reliable information about the apparent value attached to sharing
knowledge (or evidence that the value is low) will stifle market activity. The surest way of establishing value is through
empirical means; direct evidence of employees being recognized, promoted, and rewarded for sharing knowledge
proves that value exists. We have found that firms "get what they pay for" in creating knowledge rewards. Short-term
"trinkets," such as frequent-flyer miles or ice cream bars, may motivate a single use of a knowledge management
system. One office of a professional-services firm handed out mouse pads to acknowledge use of a knowledge-sharing
systembut later realized that the firm's professional's used laptops without mice! To establish a consistent culture of
knowledge sharing,
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you need to use valuable currency: substantial monetary rewards, salary increases, promotions, and so forth.

A firm'sinvestment in knowledge exchange is another kind of empirical signal that it genuinely values knowledge.
Putting highly regarded people in knowledge-enabling jobs (rather than making those jobs the part-time responsibility
of employees who don't have much else to do), holding well-attended fairs and forums, and giving people time to learn
and exchange knowledge are forms of commitment that have much more power than a mission statement. "Put your
money where your mouth is' or "walk the talk" is appropriate advice for developing a healthy knowledge market.

A number of consulting companies have made knowledge sharing one of the basic criteria of the performance-
evaluation process, which is yet another concrete method of paying a reasonable market price for knowledge. These
companies are also practicing good motivational psychology, realizing that recognized and rewarded behaviors will
flourish while those that are ignored or penalized will wither.

Knowledge evangelists can aso help establish a thriving knowledge market. Enthusiastic, talented managers who are
committed to knowledge work and can effectively make the case for it to senior management can have an important
impact. When knowledge management is essentially a personal crusade, however, its existence may be precarious,
especialy at the beginning. If the manager leaves or is assigned to a new, demanding task, the knowledge project may
well collapse.

The Peripheral Benefits of Knowledge Markets

The direct benefits of an efficient knowledge market accrue to both the firm as a whole and its employees as
individuals. When knowledge flows fredly, its potential value becomes actual. Productivity increases and innovations
spring from the timely application of existing knowledge and the generation of new ideas in the knowledge
marketplace. Knowledge buyers, sellers, and brokers get the knowledge they need to do their work well and get
appropriate payment for knowledge they share in the form of recognition and advancement.

A thriving knowledge market also creates benefits that are peripheral to the principal market aim of making knowledge
available when and where it is needed. These gains, which we call nonmarket benefits, also contribute to the success of
the firm.
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Higher Workforce Morale

A healthy knowledge market means that employees see that their expertise is valuable and know that othersin the
organization will cooperate with them when they need expert assistance. They may be more satisfied with their work
and work harder than those frustrated by lack of communication, wasted effort, and uninformed decision making.
Employee cynicism ("This company never does anything right”; "They never ask the people who really know"; "The
empty suits get the promotions”) can have a devastating effect on corporate success.

Greater Corporate Coherence 13

An active exchange of information and ideas in an atmosphere of openness and trust enables employees at all levelsto
understand what is happening in the company. James Walsh and Geraldo Ungson, two academics who have researched
the idea of "organizational memory," in part define an organization as "anetwork of . . . shared meanings."14 A shared
awareness of corporate goals and strategies gives individuals cues for directing their own work toward a cooperative
goal and makes them feel that their work is meaningful as part of alarger aim. Nonaka and Takeuchi touch on this point
when they talk about the importance of making individuals aware of an overall "organizational intention."15 Kao,
Japan's largest household- and chemical-products maker, values corporate coherence so highly that any meeting in the
company, including top-management meetings, is open to any employee. Thanks to this policy, every meeting at Kao
potentially functions as a productive knowledge marketplace. As Nonaka and Takeuchi remark, "Through this practice,
top management can acquire insights from those most familiar with the issues at hand, while employees can gain a
better understanding of the general corporate policy."16

Richer Knowledge Stock

Knowledge markets are unlike markets for goods in that every sale increases the total stock of knowledge in the
organization. The seller both keeps his knowledge and gives it away; more importantly, the transaction itself often
generates new knowledge. Newly acquired knowledge interacts with existing knowledge to spark ideas that neither
buyer nor seller has had before. One of the major sources of new knowledge (discussed further in our next chapter, on
knowledge gen-
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eration) is fusion, bringing together people with different ideas to work on the same problem.

A thriving knowledge market continually tests and refines organizational
knowledge.

A knowledge transaction, especially a face-to-face exchange, tests the validity of the knowledge that's offered. Buyers
seldom receive knowledge passively. They evaluate it and test it in action, since they made the purchase to meet a
specific need. An active knowledge market thus continually validates and refines organizational knowledge.

Stronger Meritocracy of Ideas

A genuinely open knowledge market will test official beliefs and expose the flaws of the faulty ones before they can do
much damage. If Ken Olsen had not been able to dominate the knowledge market at Digital, the company's response to
changes in the computer industry probably would have come sooner and been more effective. At Polaroid, Edwin
Land'sinsistence that Polavision (an instant movie film) would be a margquee product inhibited discussion almost to the
point of crippling that company. Dr. An Wang's tight control over knowledge about the future direction of the computer
industry had asimilar effect at Wang Labs.

Knowledge markets tend to break down or circumvent hierarchies, much as the emerging middle classes in Europe
began eroding the power of the church and aristocracy in the sixteenth century. They follow networks of knowers, not
the architecture of areporting structure. Usefully knowledgeable people exist at al levelsin organizations. The
knowledge market has its own shifting hierarchy based on who knows what and how helpful they are. A healthy,
undistorted market is a meritocracy of ideas. Talking about Apple Computer during its most creative years, Steve Jobs
said, "It doesn't make sense to hire smart people and then tell them what to do; we hired smart people so they could tell
us what to do."

Thinking in Market Terms

Even familiar markets for material goods are complex and difficult to analyze and influence. The knowledge market,
less tangible and until recently not even viewed in market terms, is no easier to understand.
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But applying what we do know about markets to knowledge exchange in organizations helps ground us in the reality of
why exchange does and doesn't happen. In giving us a clear framework for understanding knowledge transfer, it gives
us the meansto improve it. We believe al knowledge management can be fruitfully seen as an effort to increase the
efficiency of knowledge markets.

The three chapters that followon the generation, codification, and transfer of knowledgeare devoted to the "process’ of
knowledge management. Any firm that wantsto excel at managing knowledge will have to perform these three
"subprocesses’ well. Although generating, codifying, and using knowledge are rarely analyzed in process terms, the
activities that take place under those banners can al be viewed as attempts to make knowledge markets work more
efficiently and effectively.

These chapters will also explore some of the constraints firms have to contend with to turn corporate knowledge into
corporate value. We will consider the market realities that drive knowledge exchange, how people generate knowledge,
the requirements and limits of knowledge codification, and how knowledge isand is nottransferred and made use of in
organizations. We will also ook at the relationship between knowledge and technology, specific knowledge rolesin
organizations, and summarize a variety of knowledge projects.
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3
Knowledge Generation

Bad times have a scientific
value.

These are the occasions

a good learner would not miss.
Ralph Waldo Emerson

All healthy organizations generate and use knowledge. As organizations interact with their environments, they absorb
information, turn it into knowledge, and take action based on it in combination with their experiences, values, and
internal rules. They sense and respond. Without knowledge, an organization could not organize itself; it would be
unable to maintain itself as a functioning enterprise.

What concerns usin this chapter is the conscious and intentional generation of knowledgethe specific activities and
initiatives firms undertake to increase their stock of corporate knowledge. In general, this has been the least systematic
of knowledge management activities. Many companies approach knowledge generation as a "black box," essentially just
trying to hire smart people and then leaving them alone. One of us (Davenport) studied thirty attempts to improve
knowledge work in a process context with two coauthors. We found that most successful initiatives addressed not the
process of knowledge generation itself but rather the external circumstances of work, including location and team
structure. 1

Some important literature on this subject has been published in recent years, including Nonaka and Takeuchi's The
Knowledge-Creating Company and Dorothy Leonard-Barton's Wellsprings of Knowledge.2 Many of their examples
involve Japanese firms, which have aggressively pursued knowledge generation as a means of achieving business
success. Our discussion isinfluenced by these sources as well as by our own observation and research with several
companies (afew of them Japanese as well).

In this chapter we will consider five modes of knowledge generation: acquisition; dedicated resources; fusion;
adaptation; and knowledge networking. In each case, the conventions of language force us to discuss
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knowledge as a "thing" that can be "managed." We want to emphasize again, however, that knowledge is as much an act
or process as an artifact or thing.

Acquisition

When we talk about knowledge generation, we mean the knowledge acquired by an organization as well as that
developed within it. Acquired knowledge does not have to be newly created, only new to the organization. British
Petroleum gives a"Thief of the Year" award to the person who has "stolen” the best ideas in application devel opment.
They recognize that, when it comes to organizational knowledge, originality islessimportant than usefulness. Texas
Instruments has created a "Not Invented Here, but | Did It Anyway" award for borrowing a practice from either inside
or outside the company.

The proverb "Well stolen is half done" is sound reasoning if you'rein the
knowledge business.

The Spanish proverb "Well stolen is half done" sums up this idea succinctly. The knowledge-focused firm needsto have
appropriate knowledge available when and where it can be applied, not to generate new ideas for their own sake.

The most direct and often most effective way to acquire knowledge is to buy itthat is, to buy an organization or hire
individuals that have it. 3 Of course, not all corporate purchases are knowledge acquisitions. Companies buy other
companies for various reasons: to generate additional revenue; to achieve a strategic size or product mix; to get access
to new markets; or to gain the skills of a senior management team (this last reason, however, borders on knowledge
acquisition). Sometimes knowledge may emerge as a by-product of a purchase made primarily for other reasons.
Increasingly, though, firms acquire other companies specifically for their knowledge. They are often willing to pay a
premium over the market value of the company purchased because of the value they expect to get from adding that new
knowledge to their own knowledge stock. One recent example of this thinking isIBM's 1995 purchase of Lotus. IBM
paid $3.5 hillion, which was fourteen times Lotus's book valuation of $250 million. Clearly, IBM did not pay that
amount of money for the current revenue generated by Notes and other Lotus products or for Lotus's manufacturing and
sales capabilities. The $3.25 billion premium IBM paid represents their appraisal of Lotus's
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unique knowledge of Notes and other collaborative software applications. The minds that invented Notes are more
valuabl e than the software itself; they have the ability to envision the next generation of communications and
information-sharing software. They have the skills, experience, and creativity that IBM needsto apply its knowledge to
the new world of collaborative software. IBM'simplied belief is that this capability Lotus hasits knowledgeadds more
value than any purely financial reckoning can demonstrate.

AT&T's purchase of NCR is another well-known example of attempted knowledge acquisition. AT& T bought NCR to
get into the computer business, but NCR's general-purpose computer business was not in good shape. The factors that
made this acquisition unsuccessful are too complex (and some too sketchy) for usto enumerate here, but this failure
within afew years of the deal, by no means unusual, suggests how problematical knowledge acquisitions can be. Thisis
particularly true when the objective is to combine one type of knowledge with anotherin thisinstance, NCR's
knowledge of computing with AT& T's communications expertise. As we have discussed, a company generates
knowledge in the context of its specific culture, and it is thus more resistant to transfer than most other corporate
resources.

A company that acquires another firm for its knowledge is buying people (that is, the knowledge that exists in people's
heads and within communities of knowers), perhaps some structured knowledge in document or computerized form, and
the routines and processes that embody the purchased company's knowledge. Since reliable analytical tools for
measuring the value of this knowledge do not yet exist, determining how much that knowledge is worth is speculative
and sometimes unnervingly subjective. All that most "due diligence" investigations can do isto try to ensure that key
personnel are "locked up” for afew years with employment contracts or payout agreements.

Attempts to devise formal measures to guide knowledge purchases have so far been imperfect and incomplete. When
managers assess the level of employee education, for example, they often fail to distinguish between very genera
capabilities and knowledge that is of genuine value to afirm. They also frequently ignore undocumented and tacit
expertise. That knowledge and talent are not synonymous with university degreesis epitomized by the fact that the
chairman of Microsoft never graduated from college. These and other efforts to measure the value of knowledge at |east
reflect an understanding that knowledge is an asset, but they
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also show how hard it isto quantify. Sid Schoeffler, a pioneer in valuing knowledge and one of the founders of the
PIMS method that seeks to measure strategic market success, has estimated that a firm's balance sheet reflects only 20
to 25 percent of itsreal value. In other words, there are no standard methods for accurately analyzing the largest
components of a company's worth. Economic and trade institutions such as FASB, GATT, OECD, EC, and U.S.
government agencies are currently attempting to devel op metrics based on available financial information as rough
proxies for quantifying knowledge. 4 As this research continues and analytic tools improve, markets for company
knowledge may become more efficient and the number of acquisitions based on measurable knowledge will surely
increase.

Beyond the problems of measuring the value of purchased knowledge, the acquiring firm may find it difficult to
determine exactly where the knowledge resides. Many of the people whose knowledge makes an organization work are
not often identified or officially responsible for the results that they achieve. Leonard-Barton describes the 1988
purchase of Grimes by EL Products, both manufacturers of el ectroluminescent lamps. In addition to eliminating a
competitor, EL Products expected to benefit from what seemed to be Grimes's greater expertise in producing high-
quality lamps efficiently. In other words, EL P was buying Grimes's knowledge. Y et the company failed to realize that
the critical expertise was the tacit knowledge of line employees, who didn't transfer to the new operation.

The knowledge you think you're buying may walk out the door.

Naturally, the transferred process did not work successfully because the key knowledge workers were missing.5 Thisis
aclassic problem in the consulting industry, where knowledge and knowledge-based skills are highly visible. Many
consulting firms are reluctant to make acquisitions because the "human assets' they buy, having reaped financial
rewards, can then walk out the door forever.

A knowledge-rich organization, even arobust one, may prove to be fragile in that much of its knowledge may not
survive the upheaval of an acquisition. The organic connection of knowledge to particular people and a particular
environment means that a purchaser may end up with only afraction of the knowledge that existed before the sale. The
uncertainty of a corporate takeover and the disruption of internal work processes and networks often lead some talented
personnel to explore
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new options and, sometimes, to |eave the company, taking their knowledge with them.

More subtle but no less real losses may result from changes in the work environment. Organizational size, focus,
management, and intangibles like trust and atmosphere may change in ways that disrupt the knowledge culture. We said
in that the tendency of knowledge to thrive only in the environment where it developsis one of its advantages. That
"stickiness' prevents competitors from easily appropriating knowledge that required a significant investment of time
and money to develop. The willingness to acquire a company for its knowledge (and pay a premium to do so) comes
from arecognition that it is not possible to pick up another firm's knowledge ssimply by hiring afew employees or
borrowing some ideas. However, even acquisition of the whole company may not buy its knowledge if the acquisition
process disrupts the ecology of the knowledge-creating environment.

Finally, the acquiring company may not succeed in integrating new knowledge effectively. Although the purchase is
proof of a desire to increase the corporate knowledge stock, there may be cultural and political barriers to accepting and
absorbing the acquisition's knowledge fully. 6 Entrenched interests in the purchasing company may resist being told
how to do things by new employees, even when the newly acquired procedures are demonstrably superior. This
reluctance can be reinforced by a common tendency to view purchaser and acquisition as conqueror and conquered.
This attitude contributed to the failures of AT& T's takeover of NCR and IBM's purchase of ROLM.

These potential problems suggest that a knowledge acquisition must be handled with considerable care. Success may
depend on extensive efforts to locate and evaluate the knowledge of the acquired company, to protect its knowledge

workers and environment during and after the purchase, and to encourage the smooth meshing of existing and newly
acquired knowledge.

Rental

In addition to being purchased, outside knowledge can be leased or rented. A common type of leasing isafirm's
financia support of university or institutional research in exchange for the right to first commercia use of promising
results. Joseph Badaracco, Jr., says that approximately two hundred industry-university consortia were operating under
the
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1984 National Cooperative Research Act by 1987. 7 These firms in effect outsourced all or part of their research and
development. They give up a certain amount of control in exchange for reduced financial and organizational burdens.
The drug company Hoeschst, for example, supports research at the Molecular Biological Institute at Massachusetts
Genera Hospital in hopes that it will lead to the development of profitable new drugs. CSIRO, the Australian national
R&D consortium, establishes these kinds of relationships between research institutions and industry. R& D efforts are
always speculative, and it is not easy to predict when or if research will pay off. However, it should be possible over
time and in the aggregate to calcul ate the value of leased knowledge in terms of the eventual returnsthat derive from the
funded research. The initial decision to support a particular research institution or department is based on the same
useful but imperfect measures currently applied to the purchase of a knowledge-rich company: the reputations of the
organization and the peopleinit, their past success, and the opinions of experts on future research potential.8

If you're renting knowledge, make sure you take stepsto retain it too.

Renting knowledge really means renting a knowledge source. Hiring a consultant for a project is an obvious example.
Using reputation as a key measure of value, a company will pay a consultant a fee to share his knowledge with them or
apply it to a particular issue. Unlike rentals of equipment or facilities, knowledge rentals are likely to involve some
degree of knowledge transfer. Although the knowledge source is temporary, some of the knowledge is likely to stay
with the firm. Some clients we have worked with now specify in their consulting contracts that consultants knowledge
be made available to clients in some structured, codifiable format. And consultants are beginning to market their
services partly on the basis of transferring knowledge to clients. For example, more than one high-tech consulting firm
now offers to provide technical training for the software package SAP if the client employs these firms to implement the
package.

Of course, if an expert's knowledge has substantial depth, only asmall portion of it is transferable in a short consulting
engagement or even in a structured knowledge base. Hiring firms may also have different aims. If acompany is renting
assistance in solving a particular problem, they are probably more interested in the consultant's recommendations than
the knowledge behind them. In other cases, a company may attempt to
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learn as much as possible from the outside expert. As with so many investments in knowledge generation, intentions are
important: afirm needs to know what it wants to have a good chance of getting it. High-level consultants are sometimes
surprised at how little clients ask of them in terms of knowledge transfer. Firms that hire them for a day or aweek at
considerable expense might be expected to squeeze as much knowledge out of them as possible. But they usually do not
ask the questions that would help them absorb that expertise in practical ways.

Dedicated Resources

A customary way to generate knowledge in an organization is to establish units or groups specifically for that purpose.
Research and devel opment departments are the standard example. Their whole aim isto come up with new
knowledgenew ways of doing things. Ernst & Y oung's Center for Business Innovation is akind of R&D department.
Andersen Consulting has established technology research centersin Silicon Valley and southern France. IBM
Consulting has established dedicated competency-devel opment groups in key consulting domains. Motorola, Merck,
and McDonald's universities, Xerox PARC, and other corporate research and training facilities are all resources more or
less designed to generate knowledge. Some corporate libraries are also variations on R& D departments, expected to
provide new knowledge to the organization. Thisis especially prevalent when the library istied to a specific knowledge
process or function, asis true in many consulting firms.

Since the financial returns on research take time to materialize and may be difficult to measure when they do come, a
focus on near-term profits may create pressure to cut costs by cutting R&D. While no part of a business can be funded
indefinitely if it generates no measurable value, a narrowly bottom-line view of that return can lead to "savings' that
deplete vital knowledge-generating resources.

Because dedicated knowledge resources are by definition somewhat distinct from the everyday work of an organization,
transferring knowledge to where it can be used is often complicated. In general, patentable new ideas, which can be
made explicit, are easier to transfer than what we might call "internal” knowledgethe more subjective process-type
knowledge of how to do things and think about things.

The premise behind separating R& D from other parts of the firm isto give researchers the freedom to explore ideas
without the constraints imposed by a preoccupation with profits and deadlines. However, this
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distance may be difficult to bridge when the time comes to transfer the results of R& D to the wider organization.
Knowledge creators and users may not even speak the same language. Probably the most notorious case of a costly
transfer gap occurred at Xerox's Palo Alto Research Center in the mid-1970s. The knowledge workers at Xerox PARC
invented key elements of the graphical interface computer, including the mouse, graphical icons, and menus. Ironically,
the independence that made this breakthrough possible probably contributed to Xerox's inability to understand its
importance and potential value. They were not close enough to the research to evaluate the newly created knowledge.
Steve Jobs, on the other hand, was prepared for those new ideas by hiswork at Apple (aswell as by culture and
temperament) and quickly grasped their significance (although he paid no attention himself to some object technologies
under development at Xerox PARC, which he regretted later). A brief tour of Xerox PARC was all he needed to gather
the fruits of research funded for years by Xerox. He went back to Apple and built the Macintosh essentially at Xerox's
expense. 9 Xerox eventually was able to capitalize on some research at PARC (for example, the development of the
large-scale laser printer), but a major commercia opportunity had been lost.

To avoid snafus of this kind, managers must take explicit steps to ensure that knowledge generated by dedicated
resources will be made available throughout the company. At Sharp, the results of research by corporate R&D groups
are formally transferred to the research laboratories of Sharp's nine business groups and then to business division labs.
Corporate-level researchers may move down to the group or divisional level, taking their knowledge with them. These
procedures exist for the express purpose of getting the knowledge to where it will be useful. A series of regular high-
level meetings focuses on evaluating and integrating new knowledge. Senior management and business group lab
managers meet monthly to discuss R& D projects. A regular Laboratory Director's Conference gives lab directors, the
director of R&D planning, and the director of the Intellectual Property Office opportunities to plan R&D directions and
ways to transfer newly developed knowledge to business groups.10

Fusion

Whereas the R& D approach is predicated on reducing the pressure and distractions that can stifle productive research,
knowledge generation
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through fusion purposely introduces complexity and even conflict to create new synergy. It brings together people with
different perspectivesto work on a problem or project, forcing them to come up with ajoint answer.

Borrowing a phrase from Gerald Hirshberg, director of Nissan Design International, Dorothy Leonard-Barton calls this
process "creative abrasion” and describes how intentionally combining people with different skills, ideas, and values can
generate creative solutions. "Innovation," she says, "occurs at the boundaries between mind-sets, not within the
provincial territory of one knowledge and skill base." 11 Nissan Design International believes strongly in the creative
potential of fusion. The company makes hiring decisions specifically to promote cognitive diversity within the firm,
matching, for instance, an analytical and rational new hire with an intuitive and aesthetically inclined one. Hirshberg
talks about this kind of diversity as"arich and yeasty opportunity for akind of abrasion that | wanted to turn into light
rather than heat."12

In The Knowledge-Creating Company, Nonaka and Takeuchi say that bringing together people with different
knowledge and experience is one of the necessary conditions for knowledge creation. They borrow aterm from
cybernetics, "requisite variety," to describe both the productive conflict of creative abrasion (what Nonaka and Takeuchi
call "creative chaos") and the value of having alarger, more complex pool of ideas to work with. The differences among
individual s prevents the group from falling into routine solutions to problems.

Don't be afraid of a little "creative chaos."

Since the group has no familiar solutionsin common, individuals must develop new ideas together or combine their old
ideas in new ways. One argument in favor of workforce diversity isthe prospect of pooling avariety of talents and
backgrounds, which increases the chances of a successful outcome. The complexity and diversity of the forces brought
to bear on a problem should match (or at |east be proportional to) the complexity and diversity of the problem. Aswe
have said, a prime value of knowledgeisits ability to handle complex issues efficiently but not reductively.

Nonaka and Takeuchi cite Matsushita's development of the first automatic breadmaking machine as an example of
requisite variety and creative chaos in action. Matsushita combined three product divisions with different culturesto
develop a successful breadmaking machine,
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realizing that it needed the variety of knowledge possessed by groups that had previously made rice cookers, toasters
and coffeemakers, and food processors. The new product combined the computer-control expertise of the first group,
the second's experience with induction heater technology, and the third's knowledge of rotating motors. The creative
chaos came from a breakdown of old assumptions and ways of working, an intentional shake-up of the status quo that,
as conventionally portrayed, is not innovative. The combined groups (atotal of 1,400 employees) initially aimost "spoke
different languages.” 13

Total chaosis not creative, though. Leonard-Barton argues that innovation occurs "at the boundaries between mind-
sets," but the mind-sets must connect for boundariesto exist. Creative abrasion or fusion requires some common
ground. Group members must develop enough of a common language to understand one another. There must be some
shared knowledge before collaboration can take place. (Nonaka and Takeuchi call this overlapping knowledge
"redundancy,” and identify it as a necessary condition for knowledge creation.) Matsushita used a three-day retreat for
middle managers and a regular newspaper for factory workers to help establish a common languagein effect, aterritory
that diverse knowledge workers must inhabit to work together. They also articulated an organizational intentiona shared
goal or concept to unify the efforts of the diverse members of the group. (In this case it was "easy and rich.” The
Japanese are comfortable with metaphorical orto American earscryptic phrases that point the group in acommon
direction but don't inhibit creativity by being too definite.)

Knowledge generation, clearly worthwhilein itself, is not the only valuable outcome of knowledge activities. IDEO, a
large and successful product design firm, "routinely innovates' for its clients.14 The firmisrigorously committed to
formalized brainstormingone- to two-hour meetings of three to ten participants dedicated to generating "an array of
possible solutions.” The sessions employ specific behavior rules, clear facilitator roles, and various inputs.

The benefits of these sessions often have less to do with the volume and quality of generated ideas than with "spillover”
effects, which include supporting organizational memory, providing skill variety, and promulgating an "attitude of
wisdom." IDEO defines wisdom as the quality possessed by skilled practitioners who openly acknowledge what they
don't know and question the validity of their individual and organ-
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izational knowledge. Needless to say, this attitude is extremely rare in most organizations, yet it's an important
atmosphere to create for knowledge generation to flourish. If we were to construct a single test for how open to
knowledge generation an organization is, we would ask how often its executives question their own knowledge.

Although fusion can lead to powerful results that are unobtainable in other ways, it is not a shortcut to knowledge
generation. A significant commitment of time and effort is required to give group members enough shared knowledge
and shared language to be able to work together. Careful management is also necessary to make sure that the
collaboration of different styles and ideasis positive, not merely confrontational. As Hirshberg says, abrasion should
generate "light rather than heat."
Here are five knowledge management principles that can help make fusion work effectively:
1. Foster awareness of the value of the knowledge sought and a willingness to invest in the process of generating it.
2. ldentify key knowledge workers who can be effectively brought together in afusion effort.

3. Emphasize the creative potential inherent in the complexity and diversity of ideas, seeing differences as positive,
rather than sources of conflict, and avoiding simple answers to complex questions.

4. Make the need for knowledge generation clear so as to encourage, reward, and direct it toward a common goal.

5. Introduce measures and milestones of success that reflect the true value of knowledge more completely than
simple balance-sheet accounting.

Adaptation

In"Microcosmic God," a1941 science fiction story by Theodore Sturgeon, the main character creates a miniature world
of beings who live and evolve extremely rapidly. He forces them to innovate by imposing various environmental threats
on them. They react to storms, heat, droughteven a metal plunger moving inexorably down from their "sky"with a
steady stream of inventions and discoveries, from new insulating materials to power sources to super-hard aluminum.
The
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crisesin their environment act as catalysts for knowledge generation. "Adapt or die" istheir fate, so they adapt and
advance.

The story provides avivid metaphor for the way external (and sometimes internal) changes cause businesses to adapt.
New products from competitors, new technologies, and social and economic changes drive knowledge generation
because firms that don't change in response to changing conditions will fail. In fact, thereis alarge and growing body of
literature concerning self-organizing and complex adaptive systems and the relevance of these models to organization
effectiveness and strategy. 15

Positive and negative examples abound. We've already mentioned Digital Equipment and Wang L aboratories as once-
successful corporate cultures that failed to adapt. Success is often the enemy of innovation; it has been called "the
winner's curse." 16 It is difficult to change something that has worked and may still be working. Lulled by past success,
companies sometimes fail to see that change is happening or to acknowledge that it can affect them. The appearance of
low-cost, high-quality Japanese cars on the U.S. market changed the automotive world, but decades of dominance
blinded American automakers to the magnitude of the threat. Similarly, Searsignored the changes that Wal-Mart was
making in the retailing environment until shrinking sales forced them to face reality. Several years ago, one of us
(Prusak) was called in by avery successful food products firm to evaluate how it managed its core information (it
didn't!) and what improvements could be made. It quickly became apparent that the firm was not really interested in
changing its routines since, as one executive said, "We're on arocket to the moon. Why go off course with changes?’
However, rockets may either run out of fuel or be diverted by forces beyond their control.

As one after another of the most successful companies of the '70s and '80s have faced a crisisin the '90s, the business
world has become aware that success can lead to an unwillingness to adapt, to recognize challenges and respond to them
by generating new knowledge. John F. McDonnell of McDonnell Douglas Corporation (which itself had trouble
adapting to change and was recently acquired by Boeing) observes: "While it is difficult to change a company that is
struggling, it is next to impossible to change a company that is showing all the outward signs of success. Without the
spur of acrisisor aperiod of great stress, most organizationslike most peopleare incapable of changing the habits and
attitudes of alifetime."17
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Leonard-Barton talks about "corerigidities," which include the tendency of companies and employeesto stay on "well-
worn and successful paths,” and comments: "human minds are the most flexible assets a company hasand the most
rigid. People are capable of making astounding leaps in intuition and, at the same time, of tenaciously clinging to the
details of petty, unproductive routines.” 18

Striving for continuous innovation, some companies try to instill a sense of crisis before it exists. Like the character in
Sturgeon'’s story, they shake up their organizations, creating obstacles that the firm must overcome by generating new
knowledge.

Instill a sense of crisis before it exists and you might be able to head off areal
one.

Ryuzaburo Kaka, chairman of Canon, has said, "The role of top management isto give employees a sense of crisis as
well as alofty idea."19 Hewlett-Packard's Lew Platt has stated that creating a sense of artificia crisisisone of his
highest objectives. BP's decision to restructure itself into alarge number of fairly autonomous business units was less an
adaptation to current problems than an anticipation of future challenges. BP's executives expect new knowledge to keep
the company competitive and perhaps to make it the environment-changer to which other firms react.

The various reasons that companies have trouble adapting to changes in their environments all come down to the
essential fact that history matters. A firm's ability to do thingseven its ability to see and understand thingsis devel oped
over time. Its knowledge is a socia construct built out of the collective experiences of its workforce, the talents it
rewards, and the shared stories of the firm's triumphs and mistakes. The current interest in assessing how the so-called
agile company can keep ahead in a volatile competitive environment should not obscure the fact that any company's
agility is necessarily limited. Neither firms nor the people in them are chameleons, able to adapt to any change. They
can only build on their inherent capabilities. A firm may make significant changes, but it cannot transform itself into a
different animal altogether.

The attention managers have devoted in recent years to classifying core competencies reflects firms' effortsto
understand the ways they can and cannot change. Core competencies can be broken down into discrete parcels of
knowledge explaining precisely how certain things are done. Wal-Mart's widely discussed cross-docking competency,
for example, is knowledge of how to orchestrate a complex ballet of people, trucks, and forkliftsin a distribution center,
and how to build the facilities and
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information systems infrastructures that allow the activity to take place daily. These knowledge assets are the firm. It
may be necessary to find ways to apply them to new products and services when external changes make the old ones
uncompetitive, but it is not possible to throw them out and start from scratch, any more than an individual can totally
remake his personality or a country remake its culture. The firm may learn to do new things, but those skills will be
similar to what they have donein the past. 20

A firm's ability to adapt is based on two principal factors: first, having existing internal resources and capabilities that
can be utilized in new ways, and second, being open to change or having a high "absorptive capacity.” While afull
discussion of these factorsis beyond the scope of this book, both of them have specific knowledge management
implications.

Employees who are willing and able to learn new things are vital to an adapting
company.

The most important adaptive resources are employees who can acquire new knowledge and skills easily. Since the best

predictor of mental nimbleness is proven experience in taking on new tasks, firms should seek out employees who have
already mastered a variety of roles and skills. After they've been hired, employees should also be encouraged to change
jobs often, to build and manage their own skill portfolios, and to take "learning sabbaticals' to master new work-related
disciplines.

Employees whose backgrounds suggest an openness to change should therefore be given hiring preferences. But this
attribute can be reinforced by exposing workers and managers to a wide variety of knowledge, particularly at times
when change is seen as vital. At Monsanto's Agricultural Chemicals Division, for example, chemical researchers were
given access to awide variety of external market information shortly before patents expired on key products. Standard
Life, alarge U.K. insurer, immersed its senior managers in new sources of competitor knowledge at atime when the
country's insurance market was rapidly diversifying. Of course, it'simportant to start digesting and creating new
knowledge before a business crisis occurs; by the time the crisis hits it may be too late to respond.

Networks

Knowledge is also generated by informal, self-organizing networks within organizations that may over time become
more formalized.21
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Communities of knowers, brought together by common interests, usually talk together in person, on the telephone, and
viae-mail and groupware to share expertise and solve problems together. When networks of this kind share enough
knowledge in common to be able to communicate and collaborate effectively, their ongoing conversation often
generates new knowledge within firms. Although it may be difficult to codify, this process can add to the knowledge of
the entire company. Aswelll describe in, such networks often need help from professional knowledge editors or
network facilitators, who can record knowledge that would otherwise remain in the heads of experts. In addition, the
early or initial users of the network may play a key role in putting knowledge into practice. New technologies, for
instance, are often adopted by lead users and passed along by networks. In that way a particular practice can gradually
become part of the active knowledge capital of the firm. 22

Given that their product is knowledge itself, it is not surprising that many consulting and service firms have organized
their previously informa communities of practice into formal networks, with budgets for enabling technologies,
knowledge coordinators, librarians, writers, and administrative staff. Some smaller consulting and service firms have
chosen not to do this, either from areluctance to add overhead or afeeling that too much managerial oversight can stifle
the spontaneity and passion of informal networks.

In the absence of formal knowledge policies and processes, networks act as critical conduits for much innovative
thinking. Consider, for example, a series of events that occurred recently at Hoeschst-Celanese, alarge fabric
manufacturer in North Carolina. During alunch with colleagues, a Hoeschst R& D technician who had recently come
back from a conference on synthetic fiber manufacturing in Europe mentioned a particular presentation regarding a new
material. One of his colleagues passed on some details of the lunchtime discussion to about eighteen global peersviaan
informal e-mail network. Three weeks later, one of these networked researchers mentioned the e-mail messageto a
company executive during a plane ride they took together to visit a client. The executive brought the matter up with a
team he was on whose mandate was to ook at new business opportunities. Soon Hoeschst formed a small executive
group to look further into this promising material.

This story undoubtedly resonates with readers familiar with how
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knowledge "gets around" in organizations. It shows how extensively an informal network can generate knowledge when
each participant adds an incremental portion. At the same time, it is obvious how large arole chance played in getting
the knowledge where it could be used in this particular instance. How easily the knowledge brought back from the
conference might never have reached the group that needed it! In our consulting work, we use this story as a"prompt"
to stimulate thinking about what the management of Hoeschst-Celanese should (or should not!) do to make thisinformal
process more effective and efficient in the future.

Common Factors

The common denominator for all these effortsis a need for adequate time and space devoted to knowledge creation or
acquisition. In companies committed to dedicated resources, space not only means the laboratories and librariesin
which discoveries can be made but a so the meeting places where knowledge workers can congregate. In some
instances, the shared space may be electronic, but meeting places of some kind must exist. Unfortunately, time, not
physical space, is the corporate resource most likely to be begrudged to knowledge activists. It is the scarcest of all
resources, the one impossible to replicate and yet most essential to genuine knowledge generation.

A third critical factor is arecognition by managers that knowledge generation is both an important activity for business
success and a process that can be nurtured. Knowledge generation is admittedly difficult to measure, and botched
interventions can be catastrophic. But since it is axiomatic that afirm's greatest asset is its knowledge, then the firm that
failsto generate new knowledge will probably cease to exist.
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4
Knowledge Codification and Coordination

Only those ideas that are least truly
ours
can be adequately expressed

in words.

Henri Bergson

The aim of codification isto put organizational knowledge into aform that makes it accessible to those who need it. It
literally turns knowledge into a code (though not necessarily a computer code) to make it as organized, explicit,
portable, and easy to understand as possible. An analogous example is the legal system, where the laws and decisions
that act as precedents are codified in many texts (and now on-line and in CD-ROM-based systems). These references, of
course, represent only part of what "the law™ isand how it is practiced; they do not encompass the tacit skills of lawyers
and judges. However, this codified material embodies and makes accessible a significant portion of articulated legal
knowledge.

Cadification in organizations similarly converts knowledge into accessible and applicable formats. Knowledge
managers and users can categorize knowledge, describe it, map and model it, ssmulate it, and embed it in rules and
recipes. Each of these approaches has its own specific set of values and limitations, and they can be applied singly or in
combination. Obviously, new technologies play an important role in knowledge codification and make the prospects for
these activitiesincreasingly promising.

The Basic Principles of Knowledge Codification
The primary difficulty encountered in codification work is the question of how to codify knowledge without losing its

distinctive properties and turning it into less vibrant information or data. In other words, some structure for knowledge
is necessary, but too much killsit. Companies

file:/I/E|/Buku%20Ekonomi 2/Addition%201/Working%20K no...ions%20M anage%20What%20They%20K now/files/page_68.html4/16/2009 5:54:58 AM



page_69

Page 69
that want to codify knowledge successfully should therefore keep in mind the following four principles:

1. Managers must decide what business goal's the codified knowledge will serve (for example, firms whose
strategic intent involves getting closer to the customer may choose to codify customer knowledge).

2. Managers must be able to identify knowledge existing in various forms appropriate to reaching those goals.
3. Knowledge managers must evaluate knowledge for usefulness and appropriateness for codification.
4. Codifiers must identify an appropriate medium for codification and distribution.

Codifying all corporate knowledge would be an immense and futile undertaking, similar to and even more difficult than
the mostly futile efforts undertaken to deploy enterprise-wide data modeling. As Patricia Seemann, a consultant and
former managing director of the Right First Time knowledge project at Hoffmann-LaRoche, says, "Relevanceis far
more important than completeness." Since the purpose of codification isto put knowledge in usable form, the
corporation needs some idea of what uses it has in mind. The definition of usefulness should not be too narrow,
however. Honda, for instance, keeps track of "failed" development ideas because it recognizes that they may be
successful in the future; ideas that are promising though currently unfeasible need to be recognized and preserved. To be
worthwhile, however, a knowledge codification project needs more specific aims than just making knowledge generally
available.

At Senco Products, an innovative Cincinnati-based metal fastener manufacturer, there is a corporate initiative to try to
diagram the "logic trail" leading to major decisions. The goal isto understand what failures of knowledge or reason
occurred when a decision turns out poorly. Of course, firms can only undertake this kind of analysisif they have a high-
trust culture, or the politics around it could be devastating!

Finding the sources of the knowledge you want to codify is obviously essential. If you don't know where it is, you can't

do anything with it and are unlikely to know what it is. Mapping corporate knowledge sources, discussed in detail
below, is an important part of the codification process. Once found, someone must evaluate the knowledge to assess
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its usefulness and importance to the organization, and to determine what kind of knowledge it is. Isit therich, tacit,
intuitive knowledge of a seasoned expert, or isit rules-based, schematic, explicit knowledge (or something in between)?
Whether you should do anything with the knowledge depends on its importance; what you should do to it depends on its
type. Careful evaluationlabor-intensive and demanding significant skill and company knowledgeis an expensive but
essential requirement for successful codification. The cost of this evaluation is a prime reason for focusing codification
efforts on a particular goal or set of goals.

Codifying Different Types of Knowledge

Knowledge in organizations ranges from the complex, accumulated expertise that resides in individuals and is partly or
largely inexpressible to much more structured and explicit content. The following chart, adapted from Sidney Winter's
work, outlines some appropriate codification strategies for different kinds of knowledge. 1 Along with providing an
overview of codification options, it suggests the tension between the benefit of capturing the rich knowledge that has the
greatest potential value to an organization and the difficulty of representing that knowledge effectively.

Codification Dimensions of Knowledge

Tacit Articulable
Not teachable Teachable
Not articulated Articulated
Not observable in use Observablein
use

Rich Schematic
Complex Simple
Undocumented Documented
Codifying Tacit Knowledge

Tacit, complex knowledge, developed and internalized by the knower over along period of time, is almost impossible to
reproduce in a document or database.2 Such knowledge incorporates so much accrued and embedded learning that its
rules may be impossible to separate from how an individual acts. The distinctive style of a master musician can barely be
described in words, much less externalized in away that would
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allow someone else to play in an identical way. The knowledge a creative research scientist uses to decide which line of
inquiry to follow likewise cannot be turned into a step-by-step list or areport. If it were possible to extract knowledge
from the knower in thisway, it would radically change our compensation and education policies.

We smply can't represent some knowledge effectively outside the human mind. To dramatize this point, hereisa
personal story from Larry Prusak's childhood:

When | was in eighth grade, | was on a baseball team with my classmates. My class only had nine boys, so
they had to put me on the team to have enough players. Because of an injury | had suffered at birth, | was by
far the worst hitter on the team. | couldn't hit at all (though | could run and field). My teammates gave me a
hard time, of course: They were fiercely competitive and wanted every edge they could get. When my father
saw how unhappy | was about the situation, he bought me a copy of Ted Williams's The Art of Hitting. My
father didn't know much about baseball but he loved books, so it was the one thing he could think of doing to
help me. Ted Williams understood hitting as well as any man alive and he tried to put what he knew into his
book. I couldn't hit, but | could read, so | read it twicepractically memorized it. Result: | still couldn't hit
much. | made only a very modest improvement, perhaps based on a newfound self-confidence. Of coursg, |
wasn't much of an athlete. But even if | were, 1'd say that hitting can't be taught by a book. The skillsinvolved
are too complex and subtle, too internal; they just can't be expressed in words that can be put to much use.

In other words, they cannot be effectively codified, at least in print; a

document cannot capture Ted Williams's knowledge, skill, expertise, understanding, passion, and delight in hitting. As
his book's title suggests, hitting is an art, and arts are difficult to boil down into rules and formulations. Even if this kind
of knowledge could be successfully codified, the process of getting it on paper would be prohibitively laborious. Trying
to get down everything a skilled knowledge worker knows would be similarly arduous and futile. As Michael Polanyi,
the philosopher who first articulated the concept of tacit versus explicit knowledge, remarks, to understand tacit
experience, try explaining in detail how you swim or ride abicycle. 3

Thisiswhy the codification process for the richest tacit knowledge in organizations is generally limited to locating

someone with the knowledge, pointing the seeker to it, and encouraging them to interact. Arian Ward, a manager at
Hughes Space and Communications, created a
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system to try to address problem solving with tacit knowledge in satellite devel opmentthe need, for example, for alast-
minute supplier substitution. Not only supplier knowledge isinvolved here, but also knowledge of how to work the
procurement system to make things happen quickly. The system connects people who have problems with those who
can solve them. Because certain problems tended to recur, Ward eventually began to structure the patterns of tacit
knowledge and capture solutions in arepository. He called the system the "Knowledge Highway." British Petroleum's
Virtual Teamwork project is aso based on the understanding that providing access to people with tacit knowledge is
more efficient than trying to capture and codify that knowledge electronically or on paper. The traditional apprentice
system, so successful in transferring skillsin the industrial age, attests to these truths.

Mapping and Modeling Knowledge

A knowledge mapwhether it is an actual map, a knowledge "Y ellow Pages," or acleverly constructed databasepoints to
knowledge but doesn't contain it. It is a guide, not arepository. Developing a knowledge map involves locating
important knowledge in the organization and then publishing some sort of list or picture that shows where to find it.
Knowledge maps typically point to people as well as to documents and databases.

The principal purpose and clearest benefit of a knowledge map isto show people in the organization where to go when
they need expertise. Rather than making do with accessible but imperfect answers or spending time tracking down
better knowledge (essentially building one's own map on the fly), the employee with a good knowledge map has access
to knowledge sources that would otherwise be difficult or impossible to find.

A knowledge map can also serve as an inventory. Just as a city map shows both what resources (libraries, hospitals,
train stations, schools) are available and how to get to them, a knowledge map is a picture of what existsin the company
aswell aswhereit islocated. It therefore can be used as atool to evaluate the corporate knowledge stock, revealing
strengths to be exploited and gaps that need to be filled.

Aswe have already suggested, a firm's organizational chart is a poor substitute for a knowledge map. In some cases, a
job title can be areliable proxy for knowledge (for instance, aregional sales director is
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often the best source of knowledge about customersin that region), but generally the organization chart will not tell you
where people actually go to find knowledge. For one thing, most organizational charts are hierarchical, describing
formal reporting structures with far more detail at the top than the bottom.

A good knowledge map goes beyond conventional departmental boundaries.

But key knowledge can and does exist anywhere in the company. Effective knowledge seekers almost always need to
cross departmental boundaries and ignore reporting structures to get what they need. This means that knowledge maps
may lead to political tensions. Expertise not reflected in people'stitles and job descriptions doesn't show up on an
organizational chart. Moreover, the chart has nothing to say about accessibility. Key knowledge personnel don't ssmply
have knowledge; they are willing and able to share it.

At least initially, knowledge mapping should focus on a clearly defined need. A health products firm where we
consulted, for example, had a strategic focus on health mai ntenance organizations and other nonhospital care providers,
but managers realized that knowledge of these customers was highly diffused and disorganized. Arian Ward, devel oper
of the Hughes Communications Knowledge Highway, talks about starting with areas that "scream to be mapped.” 4 The
knowledge map devel oped at Hoffmann-LaRoche was specifically designed to help process new drug applications more
efficiently and comply quickly with questions about them.

Assembling the Map

The information needed to create a knowledge map often already exists in organizations, but it's usually in a fragmented
and undocumented form. Every employee has a little piece of the map in her head, knowing about her own expertise
and where she goes to get certain questions answered. Creating an organizational map is a matter of combining these
individual "mini-maps.” Organizations that devel op knowledge maps often use surveys that ask employees what
knowledge they have and where they get the knowledge they need to do their jobs. They analyze and stitch together the
responses, assembling a public map out of many private ones.5

Mapmakers may also follow atrail of recommendations, taking what sociologists call a*"snowball sample." Talking to
the knowledge sources
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suggested by one person, then following up with the people they mention and then the peopl e those people suggest can
eventually lead to just about whatever information you need, no matter how specialized or distant it is: The widening
cascade of referrals leads everywhere. (The title of John Guare's play, Sx Degrees of Separation, refers to the notion
that there are no more than six stepsfrom all the people | know to all the people they know to al the people those people
know, and so forthseparating any one individual from everyone else on earth.)

Here's an example of an effective map of knowledge at work both inside and outside an organization, showing how a
trail of associations can lead to the most esoteric information.

A few years ago, one of the senior fact checkers at Time Life's massive and well-established Information Center got a
call from a staff writer who said, "I need to know if spiders get car sick.” The writer was doing an article for Time on
Rodeo Drive jewelry stores that were putting tarantulas in the shop windows to discourage smash-and-grab thieves. The
tarantulas were dying after afew days on the job, but no one knew why. One theory was that the long truck ride that
brought them from Latin America was making them sick. Like all of the 240 full-time researchers at the center, the fact
checker had afile of cards listing expertsin various fields. There were four specialists on arachnids listed on her
knowledge map. (That's what the cards actually werea map can take many forms.) Two of the scholars were identified
as having some expertise in spider illnesses. She called one. Although he didn't have the answer, he gave her the name
and number of a colleague who specialized in arachnid disturbances. He was able to provide the information she needed
(which was, by the way, that spiders lack inner ears and do not suffer from motion sickness; they were dying because
not enough air circulated through the shop windows). The fact checker added the name of the new expert to her card
file, expanding and improving her knowledge map. Had he not known the answer to her question, he probably would
have been able to suggest a colleague who did. These Time Life researchers continuously pooled their sources (and
sources of new sources). The critical mass of knowledge seeking and sharing gave the organization superb access to
knowledge.

A Case in Point: Microsoft's Knowledge Map

Aswe've noted, the knowledge map can refer to documents and structured knowledge, to people, or to both. The most
elaborate knowledge
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maps for people can be quite complex because knowledge structures are complex, knowledge changes over time,
subjectivity comesinto play, and expertise involves power. One of the best examples of a people-oriented knowledge
map can be found at Microsoft, where the information systems group decided to map the knowledge of system
developers. A 1995 pilot in an application-devel opment group was successful, and full implementation is proceeding.
The project, called Skills Planning "und" Development (or "SPUD"), is focused not just on entry-level knowledge but
rather on that needed to stay on the leading edge of the industry.

The project objective is to improve the matching of employees to jobs and work teams. Microsoft also believes that
once its IT employees have a better idea of what knowledge is required of them, they will be better consumers of
educational offerings within and outside of the company. Eventually the project may be extended throughout Microsoft
and into products and services for customers.
There are five mgjor stages to the project:

1. Developing a structure of knowledge competency types and levels.

2. Defining the knowledge required for particular jobs.

3. Rating the performance of individual employeesin particular jobs by knowledge competencies.

4. Implementing the knowledge competencies in an on-line system.

5. Linking the knowledge model to training programs.
The SPUD project uses a four-type knowledge structure to eval uate employee competency. Entry-level competencies
come under the heading of foundation knowledge. Above the foundation level there are local or unique knowledge
competenciesadvanced skills that apply to a particular job type. A network analyst, for example, might need a fault
diagnosis competency for LANs. The next level of knowledge is global, which applies to all employees within a
particular function or organization. Every worker in the controller organization, for example, would be knowledgeable
in financial analysis; every IT employee would have expertise in technology architectures. The highest level in the
knowledge structure comprises the universal competencies for all employeesin the company. Examples include
knowledge of the overall business the company isin, the productsit sells, and the drivers of the industry.

Within each of the four knowledge competency levels there are two
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different categories. Explicit knowledge competencies involve expertise in specific tools or methods (for example,
Excel or SQL 6.0) and change frequently with the marketplace. Implicit competencies, such as requirements definition,
involve more abstract thinking and reasoning skills. All told there are 137 implicit competencies and 200 explicit ones
in the Microsoft knowledge structure. Within each type of knowledge competency there are also four defined skill
levels: basic, working, leadership, and expert. Each skill level for each knowledge competency is described in severa
bullet points that make the level clear and measurable.

Each job in Microsoft IT hasto be rated by a manager in terms of the forty to sixty knowledge competencies required to
perform it. Workers are also evaluated in terms of the knowledge they have exhibited in their current jobs. Theinitial
rating is built in an iterative fashion by the employee and his or her supervisor; eventually the entire work team
participates.

Microsoft is using the employee rating process to build an on-line knowledge map that can be accessed company-wide.
A manager building ateam for a new project can query the on-line system and ask, "Give me the top five candidates
who have leadership skill levels on 80 percent of the knowledge competencies for this job and who are based in
Redmond [Microsoft's headquarters location in Washington State].” The system runs on an SQL Server and has a Web
front end for easy intranet access around the world.

The system's knowledge types and levels are also linked to specific course opportunities inside and outside Microsoft.
Ultimately, the Learning and Communications Resources group hopes to be able to recommend not only specific
courses but even specific material or segments within a course that would be aimed at the targeted knowledge level.

Don't underestimate the symbolic value of a knowledge map to your company's
culture.

Microsoft's knowledge map demonstrates that the company's management val ues knowledge and supports its exchange.
Their commitment of time and money is a symbolic action that has value apart from the actual ability of the map itself.
The map simultaneously makes knowledge easier to find and promotes the idea that corporate knowledge belongs to the
corporation as awhole, not to a particular group or individual. Since the success or
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failure of knowledge work depends so heavily on culture, this benefit of the knowledge map should not be
underestimated.

The Technology of Mapping Knowledge

Asthe Microsoft case suggests, computer technology can help make knowledge maps work. On-line Y ellow Pages or
an electronic database of knowledge workers can be made accessible to everyone on the corporate network. It will
generally allow users to search by topic or key word, making it easy to locate and compare potential knowledge sources.
Most important, an electronic map can be revised more frequently than a printed one. Organizations are dynamic;
knowledge maps begin to go out of date as soon as they are created. More-or-less continuously edited electronic Y ellow
Pages will be more useful and credible than an increasingly inaccurate paper document. Computers also have the
potential to communicate a better sense of the knowledge owners as people than a print entry. In many companies,
knowledge Y ellow Pages show an image of the person listed. A few organizations include a brief video clip instead, an
even richer personalization. Since successful knowledge transactions depend so heavily on trust and compatibility,
personalizing the entries in these ways can make the map more effective.

L otus Notes and Web browser/intranet systems are common tools for publishing corporate knowledge maps. Hewlett-
Packard's research laboratory uses Web technology to make the knowledge of researchers more accessible; the company
also has asimilar system in place for corporate trainers and educators. McKinsey, Ernst & Y oung, and IBM Global
Services al use Notes for their knowledge maps. British Petroleum, which is creating an electronic Y ellow Pagesfor its
virtual teamworking network, has both groupware and Web browsers as part of their suite of communications software.

At amore rudimentary level, general human resources (HR) packages such as PeopleSoft and SAP have limited
capabilities to inventory the skills and knowledge of employees and the expertise required for particular positions.
Because these broad packages are typically used for payroll as well, companies can link compensation to knowledge.
But the knowledge categories are ssmple and generic, and few companies take advantage of them.

At the next level of functionality in HR systems are resume-oriented packages, which are often interfaced with broader
systems like PeopleSoft. These systems, including Restrac and Resumix, work by scanning
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in resumes, extracting key concepts from resume text, and comparing them to expertise desired in particular jobs. They
can be used for either internal or external job candidates, though most companies are more focused on the external 1abor
market. They can also analyze resumes submitted from the Internet or an intranet.

Resume-oriented systems are primarily geared toward reducing the cost and time of the staffing process, rather than
aimed at evaluating the knowledge of employees. The knowledge categories, while better than general HR systems, are
still limited and generic. Even in terms of assessing the capabilities of applicants, the concept-analysis and search
capabilities of these systems are only a starting point. Some of the systems now allow line managers to search and
browse the applicant databases directly, rather than having to go through the HR function.

Some small vendors are attacking the knowledge issue directly, producing systems that are oriented to specific
knowledge domains, notably information technology. For example, Success Factor Systems has a software tool that
allows firmsto specify the success factors ("knowledge, skills, abilities, and behaviors") for the organization, and then
to evaluate the match between jobs and applicants. Within the IT function, a program called Skillview allows evaluation
of up to three hundred I T-oriented skills by employees, supervisors, peers, or clients. The skills are granular enough so
that an employee's skill profile can be used to create an individualized training program.

Despite these useful features, technology alone cannot ensure that the knowledge map will be used effectively in an
organization. Here, as elsewhere in knowledge work, the 33 1/3 percent rule applies: If more than

athird of the total time and money resources of a project is spent on technology, the project becomes an IT project, not
aknowledge project. Clarity of purpose, accuracy, availability, and ease of use are the essentials of a good knowledge

map. Although technology can help achieve them, those characteristics are what make the map valuable. In fact, some

of the most successful maps are not electronic at all.

At Chemical (now Chase) Bank, a paper phone directory was once produced for the entire IT organizationseveral
thousand people. It categorized employees for the first time by what they actually did. Like many directories, it used
traditional listing categories of aphabetical last name, geography, and division. The innovation was to list employees by
what they did in their jobs (and presumably were knowledgeabl e about).
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For thefirst time, for example, all the C++ programmers were listed together. The book was a huge success with
employees, many of whom noted that they'd never been able to find likeminded and skilled coworkers before it was
created.

The Rolodexes once used by Time Life fact checkers were a highly effective low-tech knowledge map. An electronic
version of the same information would improve search speed and make updating easier (in fact, Time Life later put the
Rolodex system on-line to get those benefits), but clearly the value of the map was the quality and depth of information
much more than the bells and whistles of a sophisticated storage and retrieval system.

The Politics of Mapping Knowledge

Most maps have a political dimension. A map is arepresentation of reality, but if that reality is ambiguous or in dispute,
any one map will be seen as favoring one viewpoint over another. The map itself becomes aforce in creating the reality
it is supposed to describe. The old saying "The map is not the territory" may be literally true, but the map can influence

the territory, defining as well as describing it.

Organizational knowledge maps are political documents too. Questions about who has the most useful knowledge are
open to interpretation (unlike, say, the question of where water fountains are located in an office building). If knowledge
is genuinely important to an organization and those who have it are recognized and rewarded, then the knowledge map
will be apicture of status and success as well as a knowledge locator. For example, although the fact checkers at Time
Life were able to share their knowledge, an effort to document and share sources among editors and writers at one of the
company's magazines later failed. Giving away one's proprietary sources of knowledge in that particular setting was
viewed as giving away power and influence. In any listing of who knows what, people will also care about whether or
not they are on the map and will try to influence the mapmakers to include them. When one high-tech firm we work
with tried to create a map depicting the key human and technical knowledge repositories for new product devel opment,
the project almost foundered because of the intense maneuvering to be "situated well" on the map. As one of us has
noted in arecent article, "If politics plays no part in a knowledge management initiative, it is a safe bet that the
organization perceives nothing of valueis at issue." 6
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So in one sense political wrangling over a corporate knowledge map is agood sign: It shows that knowledge matters.
But it raises issues of how to keep politics from distorting a map that is supposed to reflect knowledge, not power.
When he created a directory

Political wrangling can be a good signit tells you that knowledge matters.

of employee skillsin the late 1980s, Ted Lumley, chief of technical computing at Mobil Exploration and Producing,
asked people to rate their own levels of expertise. He found that the "experts were modest about their capabilities, and
the neophytes overestimated theirs." How much this had to do with the newer employees honestly not understanding the
dimensions of real expertise and how much was political jockeying for statusis hard to say, but Lumley felt politics
played a significant part. When he developed a new map afew yearslater, he left out ratings altogether. 7

Modeling Knowledge

Dynamic modeling has alengthy history and a generally favorable reputation when it is used to help managers
understand and improve a specific operation. As operations research, modeling has proven quite useful when rules,
entities, and routines are stable, but there is still much to discover about the value of its application to knowledge-
centered operations.

One large consumer products firm we have worked with has constructed a dynamic model of how new products are
developed inits key units. The model uses various types and forms of knowledge as inputs and executive actions as
transforming agents, with new products being the output or outcome. One of the most interesting aspects of this project
isthe firm's attempt to quantify the value of the key variables as well as the "frictions" that impede knowledge flow and
utilization. These frictions can be infrastructure failures, social, political, cognitive, and communication impediments,
and failures of manageria "will." While this experiment is still being refined and its overall results are not yet known,
the very act of undertaking it has signaled the value of knowledge to those in the firm, and ensuing discussions have

hel ped management focus on the subject. In general, the greatest value of modeling knowledge processes lies not in
reaching an exact understanding of knowledge input, output, and flow rates but in identifying the variables in the model
that can be affected by management action.
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Capturing Tacit Knowledge

Asdifficult asit isto codify tacit knowledge, its substantial value makes it worth the effort. Mapping who knows what
in an organization creates an essential knowledge inventory, but does nothing to guarantee the ongoing availability of
knowledge. Having access to knowledge only when its "owner" has timeto shareit or losing it entirely if she leavesthe
company are significant problems that threaten the value of the organization's knowledge capital. Firms must therefore
have strategies for preventing such losses. A partial answer (which we will discussin the next chapter) isto try to
transfer as much knowledge as possible to someone through mentoring or apprenticeship, so that important tacit
knowledge is not wholly concentrated in one person. Multimedia computing and the hypertext capabilities of intranets
have created the possibility of effectively capturing at least some meaningful fraction of an expert's knowledge, making
the tacit explicit. If Larry Prusak had watched films of Ted Williams hitting or, better yet, had been able to use an
interactive multimedia computer program to study Ted's swing visually, he might have learned alittle more about
hitting. Companies are beginning to use these technol ogies to record the narratives and nuances that carry so much of
the real value of knowledge. IBM's approach to retaining important knowledge at its Lotus Development subsidiary
includes trying to retain key employees by creating special programs to identify and reward essential knowledge
workers. 8

The Value of Narratives

Human beings learn best from stories. As Karl Weick says, "people think narratively rather than argumentatively or
paradigmatically."9 This precept has aways been intuitively clear to anyone who teaches; recent research, most notably
by Roger Schank at Northwestern University, has tended to underscore its importance.10 His work has been supported
by recent studies examining the role rhetoric playsin conveying knowledge. Donald (now Deidre) McCloskey has
looked at rhetoric in economics; Bob Eccles and Nitin Nohria have examined its role in organizationa behavior.11
Other studies have focused on law, theology, and other areas. In all these fields, research shows that knowledgeis
communicated most effectively through a convincing narrative that is delivered with formal elegance and passion.
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In discussing what is needed for sensemaking (which is essentially what knowledge does), Weick says:

The answer is. . . something that preserves plausibility and coherence, something that is reasonable and
memorable, something that embodies past experience and expectations, something that resonates with other
people, something that can be constructed retrospectively but also can be used prospectively, something that
captures both feeling and thought, something that allows for embellishment to fit current oddities, something
that isfun to construct. In short, what is necessary in sensemaking is agood story. 12

This description of storiesthe way they embody experience and apply it to future expectations, their basisin feeling and
thought, their essential humannessis similar to our description of knowledge and suggests why there is a meaningful
link between the two.

A good story is often the best way to convey meaningful knowledge.

We have talked about "war stories' that convey "ground truth” as one of the most effective ways of communicating not
just information but knowledge: arich and complex understanding of an event or situation in a human context.

What does the importance of narrative suggest about knowledge codification? Trying to turn knowledge into a"code"
would seem to defeat the purpose of communicating it through resonant storytelling. Once we recognize that narratives
are the best way to teach and learn complex "stuff," though, we can often encode the stories themselves so as to convey
meaning without losing much of its leveragable value. Many firms already do something like this when they send
videos to branch offices to be shown over lunch. In the past, they were likely to contain a speech or exhortation by a
senior executive. Increasingly, though, firms distribute tapes that tell the story of an important business event, such as
how a key sale was made. Knowledge is more likely to be absorbed if it adheres to the listeners' sense of ground truth, is
delivered with feeling, and is placed in a context or framethat is at least partly shared by its audience. One well-known
securities firm sends out a message every morning on its "hoot and holler" network to all its brokerage agents, giving
them what is called "useful information” about a particular sale, an upcoming event, or some valuable piece of customer
feedback. These messages almost always take the form of astory. At Verifone (arecently acquired subsidiary of
Hewlett-Packard), where workers are
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widely dispersed around the world, stories of desirable business behavior are circulated electronically under the banner
of "Excellence in Action.”

We have seen many examples of these sorts of efforts failing because the speaker lacks the insight or imagination to
understand where his listeners are coming from, that is, the context in which they interpret his words. In one instance,
the CEO of a major midwestern manufacturer spoke to all the firm's U.S. employees over a satellite network to
announce areengineering initiative. Unfortunately, his speech was so heavily laden with business jargon that many
factory workers couldn't follow. Even more seriously, he failed completely to address the natural anxieties that the
workers associated with reengineering. With al the media attention given to the association of reengineering and
downsizing, he should have known that employees would interpret even the most neutral proposalsin anegative light.
Whatever knowledge he intended to share failed to "take" because he didn't communicate with his employeesin terms
they could understand.

Embedded Knowledge

Some knowledge that is quite complex and initially tacit can be externalized and embedded in a company's products or
services. The knowers use their expertise to develop a process or product that contains at least some of what they know.
Any manufacturing process, whether automated or formalized in a set of procedures, is constructed from what was once
the knowledge of individuals. In theory, this embedded knowledge is independent of those who developed it and
therefore has some organizational stabilityan individual expert can disappear without bringing the process to a halt or
reducing the company's stock of embedded knowledge. In practice, however, it is difficult to locate the dividing line
between knowledge that is fully embedded in a process and the tacit, human knowledge that keeps the process going. As
we mentioned in , when EL Products, a manufacturer of electroluminescent lamps, bought Grimes, one of its
competitors, EL P managers imagined that Grimes's knowledge of how to make dust-free lamps was embedded in an
explicit production process. Only when they tried and failed to make that process work without the help of the Grimes
line operators did they understand how much essential expertise still existed only in the heads of skilled employees (or,
in this case, ex-employees). 13
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Codifying Knowledge in Systems

An expert system represents an explicit attempt to capture or imitate human knowledge by transferring it to aformalized
rules-based system. Aswe'll describe in greater detail in, the history of artificial intelligence has been characterized by
excessive claims from proponents who have underestimated the complexity and contextuality of human thought and
overestimated the capabilities of computers.

For example, some years ago amajor oil company decided to build an expert system to capture the knowledge of one of
their interpreters of aerial photographs, a man reputed to be the best in the world at locating potential drilling sites.
Wanting to formalize this valuable knowledge so they would still have it should the employee not be available, the
company hired an expert on artificial intelligence to devel op the system. He went through a process of watching the
photograph analyzer work, asking him questions about how he evaluated and weighed what he saw in the photographs,
what clues he looked for, and what principles he applied. The process was lengthy and complex: long sessions spent
clarifying the analyst's expertise, followed by writing elaborate computer code to embody that knowledge, followed by
further clarification and code writing. Even so, the first prototype was discarded and the project failed. The expertise
was too subtle and complex to be written into the computer; the artificial photo analyst could not begin to match the
human's knowledge.

However, expert systems and artificially intelligent systems can play alimited role in the codification of knowledge.
The more bounded, unambiguous, and rules-based that knowledge is, the more easily it can be embedded in an expert
system. Chess-playing computers, like IBM's Degp Blue, can now compete with the best human players because chess,
though complex, is aclosed 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. Even with advances in fuzzy logic, computers are not yet well suited to ambiguous and intuitive operations where
therules, if they exist at all, are much harder to define.

Evaluating Explicit Knowledge

Like the tenets of law described early in this chapter, some forms of knowledge are already codified and explicit.
Patents are one form of
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codified knowledge, arepresentation in text of a process or product devel oped through the expertise of scientists or
inventors. By definition, patented knowledge is knowledge that can be explicitly expressed. The word "patent” means
"lying open"a patent represents knowledge that is protected by being publicly described and connected with an owner.
Similarly, reports and other structured documents are examples of knowledge that has already been made explicit.

But the structured, explicit knowledge of patents and reports does not become usable simply by being codified. It needs
to be evaluated and made accessible to the people who can do something with it in order to benefit the organization.
When Gordon Petrash was appointed Dow Chemical's director of intellectual asset management, he understood that
many of the company's 29,000 patents represented intellectual capital that was largely dormant and even hidden because
Dow had "forgotten" what they contained. The knowledge codified in them was not being utilized. The first project
taken on by Petrash and his group was to eval uate patents to determine which could be used, which might be sold, and
which should be abandoned (keeping unused patents in effect is an expensive proposition). The process of weeding out
patents with little or no value saved $1 million in feesin the first eighteen months and created the potential to develop
valuable new products. Furthermore, making Dow business units and potential business partners aware of the untapped
value in other patents offered substantially higher potential returns. As Petrash's initiative makes clear, evaluating
codified knowledge and then making it available is an integral part of the entire codification process. 14

A Case in Point: Monsanto's Knowledge Management Architecture

Monsanto's Knowledge Management Architecture project is an ambitious effort to codify corporate knowledge. Itsaim
isto allow the company's 30,000 employees to share knowledge and information and, by making global knowledge
locally available, to combine the knowledge benefits of alarge company (quantity and diversity of knowledge) with the
benefits of a small one (accessibility to knowledge). Several features of Monsanto's approach illustrate important
codification issues.

In their evaluation of existing knowledge and information, the company makes a distinction between quantitative,

structured content and qualitative, relatively unstructured content. The Knowledge Management Architecture provides
different tools for capturing, representing,
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and retrieving the two kinds of material. Structural content is housed in arelational database with desktop access
provided by appropriate query software. Unstructured content is represented in Web pages and Lotus Notes. This
flexible approach means that relatively amorphous, "soft" knowledge is not destroyed by being forced into arigid
structure. The structured material that does fit comfortably into the database can be retrieved more easily and
systematically than if it were stored in amore |oosely organized form.

The Knowledge Management Architecture includes what Monsanto calls an Enterprise Reference Data System, which
provides global definitions for key terms such as "customer,” "product,” and "material.” Without a common
understanding of these terms, the company could not organize intellectual material into a single system.

Harmonize organizational knowledge, but don't homogenize it.

It might seem that such words are too basic to need defining. In fact, multiple and sometimes contradictory meanings
for fundamental terms exist in many organizations and create barriers to consolidating information and knowledge. 15
Common definitions are not only required to make a system like the Knowledge Management Architecture work; they
are the necessary common ground of communication across a company. Knowledgeable people cannot share expertise
efficiently if they mean different things when they use familiar, essential terms. Common ground and orderliness are
purchased at a cost; idiosyncratic local definitions may express local truths that get lost when a global standard is
adopted. In any codification process, there is an inherent tension between local and global needs, between the value of
the particularity of knowledge and the value of making it comprehensible to a variety of people. Only the most essential
shared terms should be standardizedand even those are not yet completely standardized at Monsanto. What is called for
Isjust enough uniformity to make the system work. The goal is to harmonize organizational knowledge, not to
homogenizeit.

Monsanto also recognizes the importance of evaluating and interpreting its knowledge capital. An unedited repository
of intellectual material is of little value to an organization. Users need to be guided to important material and given a
context in which to understand it. At Monsanto, analysts who had previously been gatekeepers of financial information
provide analyses of the content of the company's financial data warehouse, adding their knowledge to what had been
relatively undifferen-
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tiated data and information. Other employees have the responsibility of evaluating the unstructured intranet and Lotus
Notes content, analyzing its relevance to different business units and putting their analyses online as guidelines for users.

The Continuing Codification Challenge

Codifying knowledge is an essential step in leveraging its value in the organization. Codification gives permanence to
knowledge that may otherwise exist only inside an individual's mind. It represents or embeds knowledge in forms that
can be shared, stored, combined, and manipulated in avariety of ways. The challengeis to codify knowledge and still
leave its distinctive attributes intact, putting in place codification structures that can change as rapidly and flexibly as
the knowledge itself. As we have discussed, stories and rhetorical strategies provide the richest and most flexible
approach to this task. Developing technologies will extend the range of possible applications, but for the foreseeable
future codification will continue to be more art than science, the domain of minds rather than machines. As Lofti Zadeh,
an early Al pioneer and developer of fuzzy-logic concepts, recently stated, "No computer can summarize what you tell
it." That task, vital to knowledge codification, is still ahuman one. 16
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5
Knowledge Transfer

A man has no ears
for that to which
experience

has given him no access.
Friedrich Nietzsche

How can an organization transfer knowledge effectively? The short answer, and the best one, is: hire smart people and
let them talk to one another. Unfortunately, the second part of this advice is the more difficult to put into practice.
Organizations often hire bright people and then isolate them or burden them with tasks that leave no time for
conversation and little time for thought. While we'll consider various knowledge transfer issues and strategies in this
chapter, many of them come down to finding effective waysto let people talk and listen to one another.

Knowledge is transferred in organizations whether or not we manage the process at al. When an employee asks a
colleague in the next cubicle how to put together a budget request, he's requesting a transfer of knowledge. When a sales
rep new to aterritory asks the retiring rep about the needs of a particular customer, they're exchanging knowledge.
When one engineer asks another in an office down the hall if he has ever dealt with a particular problem, the second
engineer, if willing and able, will transfer his knowledge.

These everyday knowledge transfers are part of organizational life. They are, however, local and fragmentary. We
discuss a business problem with someone down the hall because she is conveniently close and we feel comfortable with
hernot necessarily because she is the best person to consult on the subject. Although we make a judgment about who in
our immediate areais most likely to be able to help us, we rarely try to find the person in the company who has the
deepest knowledge of the subject. We hope to get good enough information from someone nearby. Thisis yet another
example of the implications of bounded rationalitythe very human limits on how much information people can absorb
and how much effort they will expend to get it. The larger and more complex
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thefirmis, the lesslikely it iswe will find the best expertise in the next office or anywhere at our location. Greater size
may increase the chances that the knowledge we need exists somewhere in the company, but it decreases the likelihood
that we will know how and where to find it. In a competitive environment, "good enough™ is often, in fact, not good
enough. A company that fails to keep track of components needed in a manufacturing process probably will not thrive.
The same is true of companies that don't keep track of their knowledge componentseven more so, because knowledge
assets are difficult to buy in a market. Knowledge abounds in our organizations, but its existence does not guarantee its
use.

Strategies for Knowledge Transfer

Spontaneous, unstructured knowledge transfer isvital to a firm's success. Although the term "knowledge management”
implies formalized transfer, one of its essential elementsis developing specific strategies to encourage such spontaneous
exchanges. Thisis particularly necessary for organizations whose primary roleisto create knowledge. Perhaps we can
find the most useful lessons about knowledge transfer from research facilities in Austin, Texas, where two high-tech
consortia, Microelectronics and Computer Corporation (MCC) and Sematech, have struggled with the transfer of
technologies, ideas, and research results to the companies that funded their research into computer and semiconductor
technologies, respectively. According to a thorough account by David V. Gibson and Everett M. Rogers of the two
organizations, Sematech has been the more successful at technology or knowledge transfer. 1 As one MCC researcher
commented:

There are lots of known techniques for knowledge transfervolumes have been written. At MCC we have used
liaisons, assignees, workshops, training, technical reports, third-party licenses, production and support of
products (as opposed to prototypes), and many other techniques. Again, on the basis of the result we may
assess the approach reflected by these techniques as having failed.2

The primary reason for Sematech's success has been the organizational and human resource structures devoted to

technology transfer. More specifically, the organization pays great attention to the role of "assignees’ from sponsoring
firms who come to Sematech to participate in

file:/I/E|/Buku%20Ekonomi 2/Addition%201/Working%20K no...ions%20M anage%20What%20They%20K now/files/page_89.html4/16/2009 5:55:01 AM



page 90

Page 90

research and then take ideas back with them. Indeed, when a technology transfer manager was asked to describe how
Sematech transferred knowledge, she commented: "We have documents, document databases, an intranet Web,
groupware, you name it. But the assignees and the face-to-face meetings we have are by far the most important channels
for transferring knowledge to the member firms.” 3

Tacit and ambiguous knowledge is especially hard to transfer from the resource that creates it to other parts of the
organization. Perhaps the most reliable way to put this knowledge into circulation is to emulate Sematech and transfer
peoplein and out of the dedicated resource. Have them spend a year or two absorbing and helping to generate new
knowledge, which they then can carry to new assignments. In Japan, for example, it is common to rotate engineering
executives into manufacturing and vice-versa so that the managers have an understanding of the entire process of new
product development and production.

Water Coolers and Talk Rooms

Conversations at the water cooler or in the company cafeteria are often occasions for knowledge transfer. Influenced by
outdated theories of the nature of work, management sometimes assumes that water cooler socializing is wasting time.
Although some of the talk will be about sports and the weather, most water cooler conversation focuses on work: people
ask each other about current projects; they bounce ideas off one another; they get advice on how to solve problems.
Their conversations are work. In his article "What's So New About the New Economy?' Alan Webber says, "In the new
economy, conversations are the most important form of work. Conversations are the way knowledge workers discover
what they know, share it with their colleagues, and in the process create new knowledge for the organization."4

When IBM needed to reinvent itself in response to the fact that companies were reducing their reliance on mainframe
computers, then-chairman John Akers circulated a memo telling employees to stay away from the water coolers and get
back to work. He thought they were avoiding work when in fact they were often trying to find ways out of the
company's difficulties.

In a knowledge-driven economy, talk isreal work.

When abusiness is struggling, people naturally gather to talk through problems and share
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ideas about how to solve them. Those conversations are more likely to generate creative solutions than keeping
employees at their desks plugging away at their individual tasks. Akers's memo reflected a traditional management
attitude"Stop talking and get to work!" On the contrary, as Webber says, "Start talking and get to work!" is better advice
in an economy driven by knowledge.

Transferring knowledge through personal conversationsis being threatened not only by industrial-age managers but also
by the move to "virtual offices.” Many firms are adopting work arrangements in which workersparticularly thosein
such customer-oriented functions as sales and serviceare encouraged to work at home or at a customer site. While these
arrangements offer benefits such as greater employee flexibility and more time with customers, it also lowers the
frequency of informal knowledge transfer. Firms that initiate virtual office programs should at |east encourage workers
to bein the office on the same days, identify ways to make up for lost interaction, and educate workers on effective
knowledge transfer through computers and telephones. IBM, for example, has taken some steps to restore knowledge
transfers that have been lost or reduced in the transition to virtual offices. The company's managers worried, for
example, that virtual field employees who have contact with customers would be less likely to pass on customer
comments to researchers, product developers, and marketers. Therefore, each of these functional areas started programs
in which previously office-bound workers were expected to spend time directly with customers. In effect, field sales and
service personnel are no longer expected to be information intermediaries.

Water cooler knowledge exchanges are aso hit-or-missin terms of dealing with a particular business problem or
making a key decision. When faced with a need for specific knowledge at a critical point in aproject, it would not be a
sensible strategy to stand by the water cooler in hopes of picking up exactly what you're looking for from whoever
happens to be thirsty. Similarly, if you've learned something important about a customer, competitor, or supplier, you
shouldn't count on unstructured casual conversations to spread the word. But these unstructured transfers of knowledge
do have the corresponding advantage of opening the door to serendipity. They are opportunities for spontaneous
meetings of the mind that have the potential to generate new ideas or solve old problems in unexpected ways. 5
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Many Japanese firms have set up "talk rooms" to encourage this kind of unpredictable creative blending and exchange.
Aswe mentioned earlier, at Dai-lchi Pharmaceuticals there are rooms with green tea and attractive lighting that
researchers are expected to visit for twenty minutes or so as anormal part of their workday. No meetings are held in the
talk rooms; there are no organized discussions. The expectation is that the researchers will chat about their current work
with whomever they find and that these more or less random conversations will create value for the firm. It isakind of
Brownian motion theory of knowledge exchange, its very randomness encouraging the discovery of new ideas that a
more specifically directed discussion would miss.

In addition, Japanese managers spend many after-work hours together. Group dinners and visits to nightclubs are part of
Japan's corporate culture. They function as an important knowledge-sharing mechanism, as well as mechanisms for
establishing trust and (with inebriation as an excuse) opportunities for criticism. Japanese businesses do not commonly
use e-mail; managers and workers prefer face-to-face meetings. When one of us (Davenport) made atrip to Japan to
discuss knowledge management, he suggested to a small group of managers that they could go home earlier if they
exchanged ideas electronically. They laughed and said that neither they nor their wives necessarily wanted earlier
homecomings!

Davenport also observed the development of a Lotus Notes-based knowledge repository at avery large Japanese
financia servicesfirm. At that time the Notes implementation team saw many cultural barriers to effective information
and knowledge sharing at the company. "We don't have an output culture,” said one team member. "Our know-how is
hidden in people. If knowledgeisin my brain it will be difficult to get it out. The motivation to shareis very difficult.”
Another team member noted that information is less valuable if widely shared. "Much of our information is secret,” he
noted. A third team member commented that, "When we share information it is after work over drinks and dinner. We
would like for Notes to take over some of those functions, since we are a global company and everyone cannot meet
faceto face. But it will be difficult.”

The lesson here is that knowledge transfer methods should suit the organizational (and national) culture. It is not

possible and in many ways would not be desirable to impose the Japanese model on American companies. The attempt
described above to impose an American knowl-
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edge transfer approach in Japan may also fail. We should recognize the value of both face-to-face and electronic
contacts and provide opportunities for both. Above all, we need to broaden our definition of "productivity” to include
what may be very productive casual conversations, periods of reflection, and learning.

When you need to transfer knowledge, the method must always suit the culture.

Informal knowledge transfer is endangered by a particularly American sense of what isand isn't "real" work. An
employee who dutifully reads and answers e-mail messages and responds promptly with e-mail and memos of his own
is supposedly hard at work, regardless of the value of what is being exchanged. On the other hand, an employee who
reads a book at his deskarguably an effective approach to knowledge acquisitionis looked at with suspicion. Doesn't he
have work to do? Shouldn't he save his reading to do on his own time? The suspicion exists even if the book may
enhance the employee's knowledge in away that proves beneficial to the organization. If it is unusual to find an
employee who enhances his knowledge by reading at work, it isamost unheard of for a co-worker to have the leisure to
ask what the book is about and enter into a conversation about it. A company that claims to value knowledge but
discourages reading and talking on company time sends mixed messages. The more convincing message is that
knowledge is not much valued after all. Managers need to recognize that the availability of "slack" time for learning and
thinking may be one of the best metrics of afirm's knowledge orientation.

Knowledge Fairs and Open Forums

There are other ways that organizations can encourage serendipitous knowledge sharing across the lines of departments
or business units. They are basically the strategies we outlined in our discussion of knowledge marketplaces: creating
locations and occasions for workers to interact informally. Corporate picnics provide opportunities for exchange
between employees who never get to talk to one another in the course of their daily work. A knowledge fair isamore
orchestrated forum for encouraging the exchange of knowledge but one that still allows for spontaneity. It brings people
together without preconceptions about who should talk to whom.
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Ernst & Y oung, alarge accountant and consulting firm, held a knowledge fair in Cleveland at which close to thirty
separate consulting and research units set up booths to display information and discuss their work. Participants were
free to wander around and pick up whatever struck them as useful. The hope, borne out by surveys after the event, was
that participants would make new connections and discover new synergies given the opportunity to mingle freely.

CSIRO, alarge Australian contract R& D organization, recently held its first knowledge fair near Melbourne, bringing
together scientists from across the country who communicated electronically but had never actually met one another in
person. One of the authors attended the fair and felt a pal pable sense of excitement in the air as these researchers finally
had a chance to meet. Although many had had extensive e-mail exchanges, they all said (in one form or another), "l've
wanted to chat with that fellow for ages. | can't wait to talk with him."

These knowledge fairs worked in part because they were relatively unstructured. They gave people opportunities to
wander and mingle at will aswell as ample timeto talk. They did not impose a progression; they let visitors create their
own itineraries and in effect their own markets. Contrast this approach to that of a large high-tech firm, when it brought
together more than three hundred senior managers for athree-day conference intended as a forum for knowledge
exchange. Unlike the E& Y and CSIRO knowledge fairs, the conference was organized down to the minute, with afull
schedule of speakers, workshops, and eventsthree long, structured days. There was no time set aside for peopleto talk
about what they were hearing or about their work. Some managers who knew one another from phone conversations but
had never met had no chance to interact at the conference. At most they could exchange aword or two as they hurried
along to the next activity. Although the event cost a fortunemuch more than a knowledge fairparticipant surveys rated it
afailure. Thelesson to be learned is not that fairs are good and conferences are bad, but that in any gathering there
needs to be room for choice and time for conversation. Conversation should never be seen as an extra, a spare time
activity. A conference that triesto stuff people with knowledge is operating on a false assumption of how knowledge
works.

We strongly advocate knowledge transfer through face-to-face meetings and through narratives in addition to more
structured forms. The signals that convince people they can communicate effectively are best
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given in person. But, as we have said, giving people who work at the same location opportunitiesto talk to one another
does not by itself solve the problem of transferring knowledge, especially in large organizations. Conversations must be
encouraged to flourish, but they won't ensure that an innovation developed at an oil rig in Texas will be adopted at one
in Alaska. They won't keep business units that are half aworld apart from duplicating problem-solving efforts, because
they provide no good mechanisms for efficiently disseminating knowledge. So we also need to consider more formal
and intentional ways of sharing knowledge within organizations.

What Kinds of Knowledge?

As we have made clear throughout our discussion and especially in our chapter on codification, the relative difficulty of
capturing and transferring knowledge depends on the kind of knowledge involved. Knowledge that is more or less
explicit can be embedded in procedures or represented in documents and databases and transferred with reasonable
accuracy. Tacit knowledge transfer generally requires extensive personal contact. The "transfer relationship” may be a
partnership, mentoring, or an apprenticeship, but some kind of working relationship is usually essential. Such
relationships are likely to involve transferring various kinds of knowledge, from explicit to tacit. Not all of the learning
communicated will be complex and intuitive, but it is the tacit knowledge that we cannot readily transfer in any other

way.

We described afailed attempt to capture an aerial photo analyst's skill in an expert system in the last chapter. This
exampleillustrates how hard it is to replicate tacit knowledge through a set of rules, even the complex rules of a
sophisticated computer program. However, although the system failed to "learn™ how to read aerial photographs, the
computer scientist who was brought in to develop the system did acquire those skills. The long process of trying to
extract and understand the expert's knowledge served as an apprenticeship. Having extensive conversations, looking at
photographs together, asking questions, and seeking clarifications taught the consultant a new skill. When the project
ended, the expert system was useless, but the system designer was said to be the second best analyzer of aerial
photographs in the world!

Companies committed to transferring tacit knowledge often set up formal mentoring programs and make passing on
knowledge to young employees an explicit part of the job descriptions of skilled senior staff.
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Japanese steel firms, for instance, encourage and expect "older-younger" bonding between employees, with the more
experienced senior person passing along his knowledge of the job to the next generation. 6 The consulting firm Booz,
Allen & Hamilton redesigned its consultant appraisal process to incorporate knowledge transfer through mentoring.
Every consultant is responsible for facilitating the learning and devel opment of a colleague one level below her in
seniority.7

The infrastructure of tacit knowledge transfer can also include (but should not be limited to) electronic technology.
Raychem, a California el ectronics and telecommunications manufacturer, has set up an Internal Information Interview
Network, a database that lists employees who are willing to meet with colleagues and share information.8 This network
is aspecialized kind of knowledge map. Knowledge maps are clearly part of the knowledge transfer infrastructure. The
BP Virtual Teamwork videoconferencing system is essentially atacit knowledge pipeline, amechanism for linking the
people with knowledge to the people who need it. Another use of technology to transfer tacit knowledge can be seenin
the efforts of several organizations to record the stories and experience of its senior practitioners on video or CD-ROM
before they |eave the company.

Asagenera rule, though, the more rich and tacit knowledge is, the more technology should be used to enable people to
share that knowledge directly. It's not agood ideato try to contain or represent the knowledge itself using technology.
(Explicit knowledge can be more successfully stored in some sort of technological repository, such as Lotus Notes or
some more highly structured database.) Extensive knowledge transfer could not happen in large global companies
without the tools provided by information technology, but the values, norms, and behaviors that make up a company's
culture are the principal determinants of how successfully important knowledge is transferred.

The Culture of Knowledge Transfer
There are many cultural factors that inhibit knowledge transfer. We call the inhibitors "frictions" because they slow or

prevent transfer and are likely to erode some of the knowledge as it tries to move through the organization. The
following are the most common frictions and ways of overcoming them.
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Friction Possible Solutions

- Lack of - Build relationships and trust through face-to-face meetings
trust

- Different cultures, vocabularies, frames of - Create common ground through education, discussion, publications,
reference teaming, job rotation

- Lack of time and meeting places; narrow idea of productive - Establish times and places for knowledge transfers: fairs, talk rooms,
work conference reports

- Status and rewards go to knowledge - Evaluate performance and provide incentives based on sharing
owners

- Lack of absorptive capacity in - Educate employees for flexibility; provide time for learning; hire for
recipients openness to ideas

- Belief that knowledge is prerogative of particular groups, not- - Encourage nonhierarchical approach to knowledge; quality of ideas
invented-here syndrome more important than status of source

- Intolerance for mistakes or need for - Accept and reward creative errors and collaboration; no loss of status
help from not knowing everything

Trust and Common Ground
In 1990 and 1991, surgical teams at five northern New England medical centerstook part in a study of skill sharing. Their goal was to discover

whether a skill-sharing process that included observation of one another's work could improve the rate of success for the coronary-artery bypass
surgery in which they all specialized. The project began by
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providing each of the twenty-three surgeons involved with information about his or her success rates compared with
othersin the medical center and with statistics for the entire region. It included training in continuous improvement
technigues and site visits during which visiting professionals observed their counterpartsin action.

After these activities had taken place, the hospitals collectively showed a 24 percent reduction in the mortality rate of
the surgeryseventy-four fewer deaths per year than predicted. Four of the five medical centersall but the one that had the
lowest mortality rate before the studyshowed substantial reductions. In addition, participants attributed the adoption of
more than a dozen enhancements in patient evaluation, staff organization, and surgical technique to their site visit
experiences. 9

Some of the details of this successful transfer initiative illuminate issues relevant to other transfer projects. Giving
surgeons information about the better success rates of some of their colleagues created a motivation to learn. As David
Kanouse and Itzhak Jacoby point out in their study of information transfer in the medical profession, physicians are
motivated to change habitual behavior only when they believe that their patients are not experiencing satisfactory
outcomes.10 Why change what works as well as or better than anything else? Professionals in any business ask the
same question; we must answer it with a convincing demonstration that a new idea or technique is superior.

A magjor factor in the success of any knowledge transfer project is the common language of the participants. Sharing
almost identical training and experience, working in precisely the same specialized area, the surgeons and other
professional s in the heart-surgery study could readily understand one another's words and actions. Research shows time
and again that a shared language is essential to productive knowledge transfer. Without it, individuals will neither
understand nor trust one another.

People can't share knowledge if they don't speak a common language.

Brought together, they will clash or ssimply not connect. Nonaka and Takeuchi's emphasis on "redundancy” or
overlapping areas of expertise and Thomas Allen's discussion of "cultural mismatch” as a barrier to technology transfer
both recognize the importance of common ground. Effective knowledge transfer is far easier when participants speak
the same or similar languages (by |anguage we mean not just English or Spanish but also "mechanical engineer" or
"field sales") or, as Allen says, when there are gatekeepers or boundary span-
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ners to trans ate between cultures and value systems. 11 BP, for example, employs consultants to trans ate observations
made by "roughnecks’ on North Sea oil rigs into language and concepts that executives in London can better understand.

Sometimes knowledge transfer can work only if the various parties are brought together physically. Thiswas the
experience of alarge contracting firm that was a key contractor in the Boston Harbor tunnel project. They had overseen
asimilar project in New Zealanda tunnel linking two islands that had some of the same characteristics as the Boston
project. The tunnelersin New Zealand developed innovative improvements on a particular drilling process that some
executives wanted the Boston workers to emulate. They tried to transfer that knowledge in various ways, sending
memos and descriptions, creating diagrams and manuals, even hiring consultants to give talks to the Boston crews. The
firm strenuously resisted bringing the groups together for two reasons. The expense was one factor, but an even more
powerful influence was an entrenched engineering culture that made them believe firmly that some sort of technological
mediation must be the right way to transfer knowledge. Eventually, though, they had to fly tunnelers from Wellington to
Boston and et the two groups of workers spend time together because nothing else worked. Over rounds of Foster's
lager, the New Zealand group discussed and demonstrated their innovations with the Boston workers, and were thus
ableto transfer their knowledge "in bulk.” Over time, the Bostonians came to internalize these innovations, and
employed them on the tunnel.

This story shows how difficult it can be to make tacit knowledge explicit and transfer it quickly and easily. The
particular skillsinvolved in this process did not lend themselves to codified documentation; that form of communication
simply could not work. The fact that the knowledge involved may have been too subtle and complex to expressin words
isonly one of the reasons for the failure. The ingtinctive resistance to change and the need for trust are at least as
important. As hands-on people, the Boston tunnelers may not have invested the printed word with enough authority to
let it change ingrained behaviors. Like many of us, they may have felt that seeing is believing: only an actual
demonstration of the new technique and its advantages was likely to convince them. Why should a few sheets of paper
that come from the other side of the world persuade them there's a better way to do what they've been doing for years?
Like most of us, they need to size up the people
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providing the new knowledge before they will accept it. Are they "regular guys'? Are they good workers? Are they
genuinely skillful? Are they trustworthy?

People who share the same work culture can communicate better and transfer knowledge more effectively than people
who don't. The New Zealanders and the Boston workers could get along together because they had common interests
and experiences. They could communicate in the same way military people from around the globe can, often more
easily than they can talk to their neighbors. The closer people are to the culture of the knowledge being transferred, the
easier it isto share and exchange.

In some cases, there's no substitute for direct contact.

The cases of the surgeons and the tunnelers show how important it is to have a common work language and to
communicate in person. Physical proximity helps participants to share that |anguage and to establish afoundation of
mutual respect. The U.S. Army, whose CALL system we mentioned earlier, actually budgets "face time" into a
knowledge team's plans.

They find this direct contact essential to building rapport and to eliminating what they recognize as one of the basic
frictions that prevent effective knowledge transferthe absence of trust.

The Satus of the Knower

People judge the information and knowledge they get in significant measure on the basis of who givesit to them.
Organizations that ignore this fact are likely to be disappointed by the results of knowledge transfer projects. It is
common, for instance, for organizations to send junior engineers to a conference because the company can spare them.
Their work isn't considered as important as that of senior staff, who can't take time off from essential projects. The
younger engineers often come back from the conference and say, "We learned these things. We think the company can
benefit if we change our processin these ways." But few listen to them, whether they're right or wrong. The knowledge
they bring back will be rejected for the same reason they were chosen to go to the conference: they are not perceived as
esteemed employees. A similar problem bedeviled MCC, the computer research consortium in Austin. Companies sent
relatively poor workers as "assignees’ because they were expendable. Not only did they not contribute as effectively as

file:/I/E|/Buku%20Ekonomi 2/Addition%201/Working%20K no...ons%20M anage%620What%20They%20K now/files/page_100.html4/16/2009 5:55:03 AM



page_101

Page 101
star researchers to the research itself but they were also less effective as transfer agents.

The CEO of alarge pharmaceuticals firm where one of us was consulting several years ago needed information on
market conditionsin Malaysia. He asked for reports from the corporate librarian, a marketing director, and a senior vice-
president in charge of strategic planning. The librarian's information was by far the best. It was a carefully organized
report using recent data from the World Bank and other key sources. The senior VP threw together a couple of articles
from weekly business magazines. But the CEO thought that the senior VP's information was the most valuable and gave
the librarian's report the lowest rating. The status of the provider (and probably his personal regard for his strategic
planner) biased his judgment. When the same material was shown to other managers in the company without any
indication of the source, they all judged the librarian's report superior to the others.

The CEO's response was a case of judging by reputation, which is not always a bad thing. We all do it. Reputation isa
proxy for value that we use to evaluate the flood of information coming at us. We don't have time to look carefully at
everything, so we select what we think will be worthwhile based on the reputation of the sender. We say, "I know Susan
is smart, and she's provided useful material in the past, so I'll pay attention to what came from her." But sometimes we
can be wrong, especially if we base our decision more on status than past performance.

Transfer = Transmission + Absorption (and Use)
Knowledge transfer involves two actions: transmission (sending or presenting knowledge to a potential recipient) and
absorption by that person or group. If knowledge is not absorbed, it has not been transferred. Merely making knowledge

availableisnot transfer. Access is necessary but by no means sufficient to ensure that knowledge will be used. The goal
of knowledge transfer isto improve an organization's ability to do things, and therefore increase its value.

Knowledge that isn't absorbed hasn't really been transferred.

Even transmission and absorption together have no useful value if the new knowledge does not lead to some change in
behavior, or the development of some new idea that leads to new behavior. It isfairly common for someone to
understand and absorb new knowledge but not put it to use for a variety of reasons. Not respecting or trusting the source
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of the knowledge is an important one. Pride, stubbornness, lack of time, lack of opportunity, afear of taking risks (in a
company that punishes mistakes) are others. Our self-esteem is based on what we know and how we've done thingsin
the past. If someone comesin and says, "My way of doing thisis better than what you've been doing for the past five
years," we are likely to resist. As Kanouse and Jacoby point out, "There are good reasons to believe that behavior
change is amuch rarer event than acquisition of knowledge.” In Wellsprings of Knowledge, Dorothy Leonard-Barton
talks about "signature skills," which she defines as the abilities by which a person identifies himself or herself
professionally. People's egos are bound up in these skills; their sense of competence and well-being at work depends on
using them. They will resist any innovation that may require them to abandon their signature skillsin favor of new ones.
Resistance to change is powerful, even in the face of indisputabl e objective evidence that a particular change makes
sense. We are hardly wholly rational creatures. Most people in the United States have all the information they need
about the dangers of too much fat in their diets. At the same time, Americans are more overweight than ever and sales
of fatty junk food are growing. Knowing is not the same as doing.

Velocity and Viscosity

All the factors we've discussed affect the success and efficiency of knowledge transfer in organizations. They will
influence the "velocity" of transfer, that is, the speed with which knowledge moves through an organization. How
quickly and widely isit disseminated? How quickly do the people who need the knowledge become aware of it and get
access to it? Computers and networks, of course, excel at enhancing the velocity of knowledge.

"Viscosity" refersto the richness (or thickness) of the knowledge transferred. How much of what we try to
communicate is actually absorbed and used? To what extent does the original knowledge get pared down? Does what
was absorbed bear little resemblance to what we tried to transmit and retain little of its original value? Viscosity is
influenced by a number of factors, especially the method of transfer. Knowledge transferred by means of along
apprenticeship or mentoring relationship is likely to have ahigh viscosity: the receiver will gain atremendous amount
of detailed and subtle knowledge over time. Knowl-
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edge retrieved from an on-line database or acquired by reading an article will be much thinner.

Obviousdly, both velocity and viscosity are important concerns for knowledge managers in determining how efficiently a
firm usesits knowledge capital. How quickly doesit place knowledge where it can generate value and how much of the
knowledge assets are actually getting where they need to go? Because genuine learning is such a deeply human
endeavor, and because not only absorbing but accepting new knowledge involves so many personal and psychological
factors, velocity and viscosity are often at odds. What enhances velocity may thin the viscosity. Most knowledge
transfer efforts strike a compromise between these two factors.

Mobil Oil provides a useful example. Mobil's engineers devel oped some sophisticated ways of determining how much
steam is required to drill under various conditions. They applied these techniques at their oil fieldsin Liberal, Kansas,
and found that they could dramatically reduce the amount of steam they generated themselves and bought from outside
sources. Because they now knew precisely how much they needed, the potential savings were significant, and the
financia implications of making this knowledge operational at other Mobil oil fields were immense. So they embedded
the techniques in an intricate and intelligent systemfocusing on enhancing the knowledge's vel ocityand sent a memo to
other Mobil drilling operations detailing the new cal culations and describing the benefits. They assumed that other sites
would quickly adopt an innovation whose value was indisputable. Y et nothing happened. Nothing changed. The
effective viscosity level for the new process was zero.

After some investigation, Ted Lumley, an information manager at Mobil, decided that the transmission medium was
wrong: a memo was not an effective vehicle to transfer the knowledge. The requisite information could be presented in
the memo, but a piece of paper did not have the power to convince experienced people that they should change what
they had been doing for years. Like the surgeons who would not alter their tried-and-true methods just because they
read about new ones, the Mobil engineers were unlikely to absorb and use new techniques described in amemo. The
authors and some colleagues were asked to help them devise a better way. We devel oped a case study about the
breakthrough and even made videos of the people who had designed the new process. We recommended days of debate
and intensive discus-
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sion so the new techniques could be internalized and socialized, thereby making it possible to present a more convincing
case in favor of the change and give people an opportunity to weigh its benefits and make it "their own."

After six months, the adoption rate was 30 percent. Remember, this was a process whose financial benefits were clear
and immediate. Probably the rate will climb to 50 percent; it may or may not eventually approach 100 percent. Does this
mean that the knowledge transfer process was a failure or poorly handled? We think not. The adoption and application
of new knowledge can be a slow and arduous process, and the success rate will be profoundly influenced by the culture
of the firm. That isafact of organizational life. Part of Mobil's corporate culturea distrust of "bragging"may have
militated against afull expression of the value of the new technique and against receptivity to this success story. But
resistance to abandoning procedures that have been successful for yearsis auniversal phenomenon, not one limited to
Mobil.

Smply improving a process won't be enough to win over everyone.

A mechanistic model of human behavior would predict high velocitythe rapid acceptance of an innovation that is
demonstrably superior to the old way of doing things. "A works better than B, so stop doing B and do A instead" seems
to be unassailable logic. But neither organizations nor people are strictly logical. They are much more often
"intentionally rational.” That is, they do what is rational for themselves based on their own agendas and goals, irrational
as these might seem to outside observers. To many people, hang gliding isirrational because of the risks involved; to
those who fedl that excitement and risk make life worthwhile, it makes perfect sense. Similarly, a manager who chooses
toignore a clear improvement in a process he managesis not ssmply irrational. His resistance may be based on a
reasonable desire to continue to believe that hisway is best. He might recall other innovations that didn't pan out, or
reflexively opt for the comfort of doing things the old way over the challenge of learning a new one.

A Casein Point: 3M

3M has ajustifiable reputation for encouraging new ideas and turning those ideas into products and profits. The
company sells over 60,000
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different products, with 30 percent of its revenues coming from products less than four years old. Last year 3M
produced over 400 new products. The goal of CEO Livio DeSimone isto have 10 percent of the company's revenues
generated by products less than ayear old by 1997.

Developing innovations on such a scale would almost certainly be impossible without effective knowledge transfer,
since new ideas are so often sparked by access to existing ones. Knowledge transfer is even more essential to getting
from ideato product. This process requires the cooperation and abilities of numbers of people who are "on the same
page" to collaboratively solve the complex problems inherent in creating a new product. With itsimpressive successin
innovation, 3M provides a striking example of a culture that encourages and enables knowledge transfer.

Deeply ingrained beliefs and values at 3M have encouraged knowledge transfer and led to significant investment in the
machinery of transfer. Delegating responsibility, tolerating creative mistakes, and respecting individual talents at all
levels of the firm have been part of the company's culture almost from the beginning. Researchers at al levels are
expected to spend 15 percent of their work time on personal research interests. All are eligible to apply for grants to
support their research and encouraged to involve other employees in their projects. One of the most famous results of
this openness and encouragement was the invention of Scotch tape by Dick Drew. He was a sandpaper salesman who, in
most companies, would have been told that product development was not his job.

Regular meetings and fairs give 3M's researchers time and space to meet and exchange knowledge. A technical council
composed of leaders of major 3M laboratories meets once a month to share ideas. The group also holds a three-day
retreat once ayear. A technical forum of scientists and technol ogists sponsors an annual three-day knowledge fair and
has more frequent meetings for members with common interests. In addition, an on-line database of technology
expertise is available throughout the company. 3M has fostered the belief that technical knowledge belongs to the
company, not to the individual or group who devel oped it. Making knowledge widely available and giving researchers
time to absorb it and "play around” with it has led to some notable new products. Art Fry'sinvention of Post-It Notes
was instigated in part by a memo from another 3M scientist inviting others in the company to take alook at his newly
devel oped bonding material. It is hard to imagine a clearer
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example of innovation spurred by effective knowledge transfer within a company. Although information technology
plays an important role at 3M and may have been tangentially involved in distributing the memo, the knowledge
transfer that resulted in this profitable invention was not caused by technology but by a culture of sharing. 12

In this chapter we have attempted to discuss knowledge transfer in a broader context than typically encountered. Too
often, knowledge transfer has been confined to such concepts as improved access, electronic communication, document
repositories, and so forth.-

Firms need to shift their attention from documents to discussions.

We believeit istime for firmsto shift their attention to the more human aspectsfrom access to attention, from velocity
to viscosity, from documents to discussions. Obviously, firms need to exploit both the hard and the soft aspects of
knowledge transfer, but in the Western business culture there are usually too few advocates of the soft stuff.

With this chapter we complete our analysis of the process of knowledgeits generation, codification, and transfer. We

will now focus on some enablers of knowledge management, including knowledge management roles and information
technologies.
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6
Knowledge Roles and Skills

We can be knowledgeable
with other men's
knowledge,

but we cannot be wise
with other men's wisdom.
Michel de Montaigne

If knowledge management is to thrive, organizations must create a set of roles and skills to do the work of capturing,
distributing, and using knowledge. There are many strategic and tactical tasks to perform, and it is unrealistic to assume
that a company can simply throw knowledge management activities on top of its existing positions. As we have been
emphasizing, humans add the value that turns data and information into knowledge. Employees in dedicated roles with
specific responsibilities must therefore perform some aspects of this process. In this chapter we describe some of those
roles and the types of skillsthey require.

On the other hand, knowledge management will also not succeed in an organization if it is solely the responsibility of a
smallor even alargestaff group. Ultimately, managers and workers who do other things for aliving (designing and
engineering, manufacturing, selling and providing service to customers) have to do the bulk of the day-today activities
of knowledge management. Aswe will discuss, the most successful organizations are those in which knowledge
management is part of everyone'sjob. Of course, it will usually take the efforts of some full-time knowledge staffersto
make knowledge management a pervasive phenomenon.

In this chapter we will begin by addressing the most important knowledge rolesthose performed by personnel working
throughout the firm. Our goal is to help organizations encourage every employee to become a manager of knowledge.
We will then describe front-line knowledge tasks and knowledge project management roles. The chapter concludes with
adetailed discussion of the senior-most knowledge role, the "Chief Knowledge Officer," or CKO.
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Knowledge-Oriented Personnel

While specialists are clearly critical to the success of knowledge management, even more important are the activities
and attitudes of those who are paid to do something other than manage knowledge. Planning managers, business
analysts, design and manufacturing

Managing knowledge should be everybody's business.

engineers, marketing professionals, and even secretaries and clerks are the most important managers of knowledge.
They all need to create, share, search out, and use knowledge in their daily routines. In this sense, knowledge
management must be part of everyone's job.

Despite the corporate mantra that employee knowledge is a valuable resource, most firms do not make concerted efforts
to cultivate the knowledge-oriented activities of their personnel. We will briefly discuss two notable exceptions: onein
aknowledge-intensive business, the other in an industry not often viewed in that light.

McKinsey and Company is perhaps the most knowledge-oriented firm in a knowledge-oriented industry. The consulting
firm has several roles with the job of managing knowledge, either creating it or storing and distributing it. But there
have been some difficulties in conceptualizing and implementing these roles, at least partially because at McKinsey
knowledge is everyone's jobor at |east almost everyone's. The firm's managing director even calls knowledge "the
lifeblood of McKinsey." 1 Consultants are expected to contribute to the firm's knowledge capital and to useit in client
work. Line consultants write books and articles as frequently, if not more so, as specialists in industries or functions.
Research and practice devel opment projects are typically staffed by regular consultants, who thereafter go back to client
service. McKinsey isamodel of the organization in which every practitioner is areflective one.

Thisisn't to say that the knowledge environment is perfect at McKinseyat least it wasn't several years ago when one of
us (Davenport) worked there. No one expected much of secretaries or administrators, for example, with regard to
creating, distributing, or using knowledge. And Tom Peters, aformer McKinsey consultant, has pointed out that while
the firm's consultants are excellent at learning from one another, they are "average or weak" at learning from outsiders.2
In our view, this dynamic is partly intrinsic to client work and partly due to an implicit attitude at McKinsey, that its
people are the smartest around.
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If there'sa single factor that is most critical to McKinsey's success in knowledge management, we believeit's a the
front endthe kind of people the firm hires from the beginning. Interviews and screening processes are designed to
identify bright, intellectually curious, knowledge-seeking individuals. McKinsey's staff consultants are thus fully
capable of being knowledge creators, sharers, and users. Ironically, their knowledge orientations make it more difficult
for knowledge specialistsexperts in a particular business function or industryto do their work; many consultants feel self-
sufficient and not needful of experts. The firm has wrestled with the role of knowledge specialists for years.

The McKinsey case is an impressive example of how knowledge roles work in a knowledge-driven industry. Even more
impressive, however, is the example of Chaparral Steel, which Harvard researcher Dorothy Leonard-Barton has
described in some detail. 3 The company is a successful mini-mill steel manufacturer, hardly a business where you
would expect to find knowledge given much prominence. But at Chaparral, every worker is considered a knowledge
worker. Line steelworkers visit customers to better understand their requirements, attend industry seminars, and perform
production experiments. |deas come from everybody in the organization. A visitor to Chaparral once noticed that the
security guard was reading a textbook about steelmaking. There is no division of knowledge labor designating some
people as thinkers and relegating others to doers.

For this free flow of knowledge to prevail, the organizational culture must be extraordinary. At Chaparral, the
organizational structure isremarkably flat, both officially and symbolically. The company has a unique apprenticeship
program for all production workers that includes both classroom and on-the-job training. Risk taking is encouraged.
Employees are selected for their ability and their attitudes about learning. There are no time clocks, and thereisa
generous profit-sharing system. These cultural and organizational approaches clearly encourage Chaparral's workers to
gain and share knowledge.

Knowledge Management Workers

The first dedicated knowledge roles we'll describe in this chapter involve the day-to-day work of knowledge
management. Certain of these functions are strictly technical: writing HTML and Perl scripts for Web sites, structuring
and restructuring knowledge bases, and installing and maintaining such knowledge-oriented software packages as L otus
Notes. But
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pure technology is not enough. Even technologists should have a strong focus on how to make knowledge content
appealing and how to persuade those who have knowledge to put it into a rich knowledge base.

The most intriguing new knowledge jobs, however, are knowledge integrators, librarians, synthesizers, reporters, and
editors. Let's be honest: few organizations have many workers who are skilled at framing and structuring their own
knowledge; even fewer of them have time to sit down and input it into a system. An engineering team may have
designed a great new product, but nobody on the team has the time, inclination, or skill to describe what happened in a
project and put it into arepository. Thus, organizations need people who will extract knowledge from those who have it,
put it in structured form, and maintain or refine it over time. Universities don't really teach these skills, but the closest
approximation is found in journalism and library-science curricula. Perhaps some schools will begin educational
programs specifically oriented to knowledge management. For now we'll have to view knowledge management
education as a by-product of other objectives.

Knowledge management jobs are proliferating rapidly. Andersen Consulting has over two hundred of them; Ernst &

Y oung, McKinsey, and IBM Consulting are probably close to that. Coca-Cola has identified forty; Hewlett-Packard
probably has twenty or thirty. One of the challenges of this emerging field is for these knowledge workers to identify
one another and begin to develop an occupational community. A greater sense of professional affiliation would be
especially valuable given the varying levels of the worker roles. Andersen, for example, has "knowledge integrators,”
who are sufficiently expert in a particular domain to determine what knowledge is most valuable and synthesize it. The
firm also has "knowledge administrators,” whose work focuses on capturing, storing, and maintaining the knowledge
that others produce.

Ideally, knowledge worker s possess both technical know-how and intuitive skills.

Good knowledge workers at any level should have a combination of "hard" skills (structured knowledge, technical
abilities, and professional experience) with "softer” traits (a sure sense of the cultural, political, and personal aspects of
knowledge). Well-roundedness isn't necessary for everyone, but it is particularly important for those who work closely
with knowledge users. At a minimum, knowledge management teams should
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combine these orientations, and each member must respect all required skill sets.

Some firms draw knowledge management workers from the ranks of line employees. At Ernst & Y oung, for example,
the employees who compile and maintain knowledge repositories in particular industry or practice areas are consultants
who worked in those areas. They cyclein and out of knowledge management roles, remaining in them for one or two
years. This arrangement ensures that knowledge management workers are conversant with the domain, even if they lack
"professional” knowledge structuring and writing skills.

Organizations are also redesignating existing groups of workersoften librariansas knowledge managers. Ernst &

Y oung's "Center for Business Knowledge" was previously alibrary for its consulting practice, though new functions
were added with the conversion to the new title. At Owens-Corning, the corporate library became the "Knowledge
Resource Center.” But the name was not all that was changed. The former librarians got themselves out of the routine of
"fetching” information that users knew existed but couldn't find, and encouraged users to fetch their own through
database searches or outsourced library-type transactions. They focused on creating navigational tool sknowledge maps,
as we called them into acquaint their customers with available knowledge resources, and on advising them on how best
to use internal and external knowledge resources. 4 If librarians are to thrive in the new world of knowledge
management, they will have to change their objectives, activities, and cultural predispositions.5

One alternative to knowledge reporters, editors, and librarians is the group that became known as "knowledge
engineers' in the heyday of expert systems. Surely some of them would be candidates for knowledge management
positions, but many with such jobs tend to be insulated, more concerned about writing well-structured computer code
than capturing and leveraging knowledge. Even the term sounds a bit arrogant.

Finally, participants in an on-line discussion group excoriated one of us (Davenport) for not including "technical
communicators' as potential managers of knowledge. Some members of this group, who are also known as technical
writers, said that they were currently working on knowledge management projects. On reflection, there is actually
considerable logic behind the idea that technical writers would be able to understand certain forms of
knowledgeparticularly technical knowl-
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edgeand contribute to an electronic repository. There are undoubtedly other groups in organizations with useful
knowledge management skills as well.

Managers of Knowledge Projects

The middle level of the formal knowledge management infrastructure is occupied by the manager of the knowledge
project. Aswe argue in, much of the real work of knowledge management takes place in the context of specific projects
to manage specific forms of knowledge, or to improve particular activities related to knowledge. Aswith any other type
of change project, knowledge management initiatives need managers. Knowledge initiative managers should have
facility in project management, change management, and technology management. Good candidates may have led
successful research, reengineering, or behavior-changing I T projects in the past. Ideally, a knowledge project manager
should come from a background that emphasizes the creation, distribution, or use of knowledge.

The manager of a knowledge project performs such typical project management functions as:

- Developing project objectives

- Assembling and managing teams

- Determining and managing customer expectations

- Monitoring project budgets and schedules

- Identifying and resolving project problems

But managing knowledge projectsisn't just about project management. The role demands an unusua mix of
technological, psychological, and business skills. Managers of such projects should be equally comfortable with Web-
accessed databases and with self-managing teams, with knowledge structures and compensation structures. Whatever
the types of knowledge workersinvolved in a particular initiative, the knowledge project manager should speak their
languages and understand their value systems.

Depending on the specific type of knowledge management project, the project manager may have to perform other
kinds of activities. If the project isarepository, for example, the manager will have to deal with
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such issues as determining the technology for storing the knowledge, persuading employees to contribute to the
repository, and creating a structure for holding the knowledge. If the project involves knowledge transfer, the project
manager will have to identify, develop, and monitor both human and automatic channels for knowledge sharing.
Knowledge asset management approaches may involve such activities as cal culating knowledge val uations, negotiating
with internal and external holders of desired intellectual capital, and managing a knowledge asset portfolio. Projects
involving infrastructure development typically encompass financial analysis, work with external vendors of
technologies and services, and development of human resources management approaches.

The knowledge project manager needs to be on top of both the hard and soft aspects of knowledge management. He or
she must be willing and able to discuss the finer points of organizational learning, while at the same time ensuring that
knowledge-oriented systems go forward. Of course, the project manager must also compl ete knowledge-oriented project
activities on time and under budget. We've seen too many knowledge project managers who were very good at talking
about the subject but didn't walk it very well.

A little humility goes a long way when you're managing a knowledge project.

WEe'll mention one more attribute of the knowledge project manager that you probably haven't considered. Managers
who work with knowledge need a certain humility. One knowledge project manager at Hewl ett-Packard went even
further, arguing for "egolessness.” He explained that knowledge is a sensitive subject. If you're the manager of a
particular knowledge domain, it's easy to come to believe that you are the primary source and arbiter of knowledge for
the organization. It's even easier thereafter for lesser mortals to resent you and withhold their knowledge or their
attention from you.

At Hoffmann-LaRoche, the large pharmaceuticals company, a knowledge project manager confirmed this problem in
speaking of a knowledge manager colleague. He represented "the dark side of knowledge management,” believing that
he knew more about new drug devel opment (the subject of the firm's knowledge repository) than anyone in the firm or
perhaps the world. Since there is apparently much deep knowledge about specific aspects of drug development, but very
little understanding of the entire processeven in drug companieshe may even have been correct in this belief. His
colleagues and customers
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within the organization, however, bridled at hisintellectual arrogance. While the project was successful overall, his
domineering personality made the objectives more difficult to accomplish.

The Chief Knowledge Officer

Many firmsin the United States, and afew in Europe, have now appointed chief knowledge officers (CKOs) to lead the
knowledge management charge. Others have created "chief learning officers," arelated role that involves both the
management of knowledge and the facilitation of organizational learning. Both of these positions are senior
management roles on the level of chief information officers, heads of the human resources organization, and other
functional and business unit leaders. Other related positions include director of intellectual capital (a position at
Skandia, the Swedish insurance company), director of knowledge transfer (Buckman Laboratories), and global director
of intellectual asset/intellectual capital management (Dow Chemical).

Therole of achief knowledge officer is complex and multifaceted. Many firms, of course, don't yet have anything like a
CKO. Evenif yours doesn't, if you're serious about managing knowledge, someone has to undertake the executive-level
tasks. If your firm is considering the creation of such ajob, or if you are angling to become a CK O yourself, you must
recognize that some will consider the role a passing fad. To make the job real, its specific tasks and responsibilities must
be carefully enumerated. The list below of CKO "musts’ will provide a good start for a company attempting to shape
therole.

The chief knowledge officer in an organization must:

- Advocate or "evangelize" for knowledge and learning from it. Particularly given the important role for knowledge in
the strategies and processes of many firms today, long-term changes are necessary in organizational cultures and
individual behaviors relative to knowledge. These changes will require sustained and powerful advocacy.

- Design, implement, and oversee a firm's knowledge infrastructure, including its libraries, knowledge bases, human
and computer knowledge networks, research centers, and knowledge-oriented organizational structure.

- Manage relationships with external providers of information and knowledge (for example, academic partners or
database companies),
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and negotiate contracts with them. Thisis already a maor 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
devel opment, market research, and business strategy development), and facilitate efforts to improve such processes if
necessary.

- Design and implement a firm's knowledge codification approaches, as described in . Such approaches specify key
categories of information or knowledge that the organization would 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.” |f the organization has no sense of the value of knowledge and its management, the function won't last
long.

- Manage the organization's professional knowledge managers, giving them a sense of community, establishing
professional standards, and managing their careers. These workers may be "matrixed" between the CKO and managers
of the domains where the company focuses knowledge management efforts (for example, a particular market, product
set, or type of customer).

- Lead the development of knowledge strategy, focusing the firm's resources on the type of knowledge it needs to
manage most, and the knowledge processes with the largest gaps between need and current capability.

Of all of these CKO responsibilities, three are particularly critical: building a knowledge culture, creating a knowledge
management infrastructure, and making it all pay off economically. The cultural factors usually entail long-term change,
and probably will hinge on the types of people a company hires and the reasons they come to work there in the first
place. In the short term, however, afirm can begin to foster a knowledge culture in part through such means as
education, incentive programs, and management example.

Setting up a knowledge management infrastructure involves more than making a decision between Lotus Notes and a

Web-based intranet system. Aswe will discussin, there is a substantial technology component to knowledge
management; the task involves workstations,
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networks, databases, search engines, and even word processing and desktop-publishing tools. But the human resources
Issuessetting up structures for the development and maintenance of knowledge bases in different functions and
departmentsare more difficult to create and manage. These include human networks, some of the roles and
responsibilities described in this chapter, and even relationships across firms. Only a few organizations have built afully
capable infrastructure. For example, John Peetz, CKO at Ernst & Y oung, has set up a substantial organizational
infrastructure for knowledge management. There are "knowledge councils" at the firm's international level, its national
level, and its business unit (audit, tax, consulting) level. Within the consulting organization, which began managing
knowledge first, there are "knowledge networks' for each key practice area. It takes substantial time and effort to create
and maintain such an infrastructure, but it's necessary if knowledge management is to become institutionalized.

Anecdote management can be the best way for a chief knowledge officer to
justify knowledge work.

And no knowledge management undertaking will come to much unless there is a close tie to dollars, yen, and marks.
The CKO has to determine how better management of knowledge will help the firm make or save money, and must be
able to document that connection. Gordon Petrash at Dow Chemical saved his firm more than $4 million through better
management of patents alone. At Buckman Laboratories, there are no overall figures for increased revenues available,
but "anecdote management" is a key focus. The firm has plenty of examples of how sharing and using knowledge led to
big sales that wouldn't have happened otherwise. Figures and stories are the ultimate weapons when budget renewal
time arrives. Perhaps the best example of measuring the economic value of knowledge is at Skandia. Leif Edvinsson,
the firm's director of intellectual capital, has led a comprehensive effort to measure the firm'sintellectual capital, and
has published several annual reports on the firm's progress in accumulating such capital.

Asin any new position in organizations, the personal characteristics of a CKO are critical. Aswe seeit, some of the

following attributes would be desirable for a CKO (in addition to the genera attributes and skills of a senior executive).
If you're thinking you'd like to be a CK O, you can test your own background against these criteria:
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- Deep experience in some aspect of knowledge management, including its creation, dissemination, or application.
- Familiarity with knowledge-oriented organizations and technologies (libraries, groupware, and so forth).
- Display of ahigh level of "knowledgeability" directly related to one's professional stature.
- Comfort (and ideally personal experience) with the primary operational processes of the business.

Asthislist suggests, CKO positions require a blend of technical, human, and financial skills. Although it is necessary to
have some experience with efforts to use technology for knowledge capture and distribution, a good CKO combines an
orientation to technology-based, explicit knowledge with afeel for the cultural and behavioral factors that impede or
enable knowledge. Faith in the virtues of knowledge is an important characteristic, but it must be combined with a hard-
nosed business sense. Executive recruiters and our personal experience tell us that it's difficult to find this combination
of hard and soft attributes in one person.

The structure and reporting relationships of the CKO role and its associated organization are al'so importantnot only for
day-to-day execution but also for symbolic value. Our research shows that there are generally three options for the
location of the CKO rolein afirm's organization chart. It can be a senior stand-alone role, or it can be combined with
either the human resources (HR) or information systems (1S) functions.

WEe'll describe later afew firmsthat have combined knowledge management and HR or IS organizations with some
measure of success. Both of these existing functions, however, have many responsibilities that do not involve
knowledge in any substantial way. Combining knowledge management with them is bound to dilute the importance of
knowledge and send a signal that it is lessimportant than these more traditional roles.

A stand-aloneroleistherefore the most desirable situation. As described above, the CKO job is an important and

complex one, and clearly substantial enough to stand on its own. Furthermore, the establishment of a new role and
infrastructure sends an important signal to the organi-
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zation. To embed it within another function makes it seem less important, and easier to ignore. Naturally, an
independent CKO will still have to maintain a close liaison with a firm's information technology and human resources
management executives. The stand-alone knowledge organizations we have seen thus far generally report to the
president or CEO of a company, though there are also examples of CKO-like roles that report through the senior R& D
or technology officer.

A related but confusing issue that bears on the reporting rel ationships of the senior knowledge executive is establishing
parameters for knowledge management, organizational learning, and intellectual capital. While the three provinces are
obviously related, the senior roles built around each tend to involve different responsibilities and incumbents with
different backgrounds. We believe that firms should integrate these roles, but only afew have done so.

If acompany calls the position "chief knowledge officer,” chances are good that a primary focus of the role involves
capturing and leveraging structured knowledge, with information technology as a key enabler. Managers with these
roles often come from technol ogy-oriented backgrounds, though they also typically have experience in cultural and
organizational change. For example, Nick Rudd voluntarily surrendered his role as chief information officer at Y oung &
Rubicam, the big advertising agency, for anew CKO role at Wunderman Cato Johnson, one of the Y & R business units.
Rudd had been yearning to move in a more knowledge-oriented direction for several years, but he felt that he could
have much more direct impact at the business unit level, and this business unit was much more interested in managing
knowledge than any other. While he had been a technology manager for more than twenty years, he has a strong
predisposition to issues of learning and change as well. Similarly, Mark Demerest, Sequent Computer's CKO, was
formerly a manager in the company's technology architecture group, and worked both internally and with customers on
architectural planning.

By contrast, if the senior roleis designated "chief learning officer" (CLO), you can bet that the key focus of the job has
more to do with training and education than with capturing and leveraging structured knowledge. It's also likely to
involve the human resources function more than the information systems group. Most of these executives have
responsibility for executive development at a minimum, and sometimes all employee training. CLOs tend to come from
human resources or organizational development backgrounds. General Electric's CLO, Steve
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Kerr, formerly a professor of organizational behavior, presides over GE's education center in Crotonville, New Y ork.
Monsanto's first CLO was previously head of human resources. Both managers have some interest in managing explicit
knowledge, but their primary focus is executive and employee devel opment.

Positions having "intellectual capital” or "assets" in thetitle tend to be in the middle, with a strong focus on converting
knowledge into revenues and profits. The two most prominent holders of such positions are Leif Edvinsson at Skandia
and Gordon Petrash at Dow Chemical. Edvinsson, as described above, concentrates on measuring the value of Skandia's
intellectual capital and communicating the value to the investment community. Petrash, whosetitle is Global Director of
Intellectual Asset/Intellectual Capital Management, has a strong R& D background, and emphasi zes management of
Dow'sintellectual property, including patents and licenses.

One of the more balanced approaches to the senior knowledge role can be seen at Coca-Cola. Judith Rosenblum became
Coke'sfirst CLO in 1995, and was previously vice-chair for "learning, education, and human resources” at Coopers &
Lybrand. Her job at Coke, however, goes well beyond the usual training and HR bureaucracy. It includes organizational
learning, knowledge management, and establishing solid links between knowledge and learning and shareholder value.
Managers who report to Rosenblum have responsibility for each domain, and her job isto integrate them. Like John
Peetz at Ernst & Y oung, Rosenblum has placed a strong emphasis on building an organizational infrastructure for
knowledge and learning, training alarge contingent of fast-track managersto lead knowledge efforts al around the firm.

CKO roles are particularly appropriate in firms where knowledge is a critical business resource. Professional service
firms have this characteristic, and many of themincluding Ernst & Y oung; IBM Consulting; Coopers & Lybrand; Booz,
Allen & Hamilton; and EDShave established CKO roles. Y oung & Rubicam and its subsidiaries, one of which created a
CKOrole, are also businesses that sell advertising and marketing knowledge. Each of these organizations has realized
that their clients are seeking not only the services of individual professionals but the aggregated knowledge of their
worldwide staffs.

At Ernst & Young, for example, in addition to presiding over the organizational infrastructure described above, the
CKO works with tech-
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nologists to develop a knowledge-oriented infrastructure. It's al'so hisjob to trandlate the strategic directions of the firm's
audit, tax, and consulting business units into specific knowledge requirements and desirable knowledge behaviors. In
fact, severa of the firm's different national practices, including Canada, the United Kingdom, and continental Europe,
have each named their own CKOs, and they coordinate their activities through an international knowledge committee.

CKOs are also appropriate in businesses where knowledge is embedded in the products sold, or critical to the services
offered to customers. Thisisalikely situation, for example, in the computer industry. Sequent Computer created its
CKO role when managers realized that knowledge management (in the form of an on-line repository called the
Corporate Electronic Library) was critical to sales of its high-end servers and to the professional services businessit had
recently started.

CKOs have aso popped up in industries that one wouldn't initially associate with knowledge, such as insurance.
Skandiain Sweden and Lincoln National Lifein the United States have created CKO-like positions, as have a couple of
Canadian insurance companies. But the insurance business actually contains several important knowledge domains,
including underwriting knowledge, actuarial knowledge, and investment knowledge. Insurance companies were among
the most active developers of computer-based expert systemsin the 1980s. Several insurance CEOs have even
proclaimed to us that they are really in the knowledge business, not the insurance businessthough in our opinion they
have yet to explain the implications of these statements.

Still, creating a CKO roleis not for every firm. Even in companies where knowledge management is quite popular,
there may be circumstances that dictate against establishing a CKO position. The organization may have such a
decentralized organizational structure that a central knowledge role would be inappropriate. At Hewlett-Packard, for
example, despite the fact that more than a score of knowledge management initiatives are underway throughout various
parts of the firm, HP managers doubt that aformal CKO job will ever grace the corporate organization chart. The firm
consists of a set of decentralized, autonomous business units, and for a central CKO to try to influence divisiona
knowledge plans and policies would be wholly inconsistent with the "HP Way."

Another reason firms may decide against establishing a CKO is that
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all important CKO functions are already being performed by other managers. At Andersen Consulting, there are already
more than two hundred knowledge managers working at various industry or competence groups around the firm, but the
company has no plans for a CKO. The functions of a CKO are currently divided among severa different roles, and like
many partnerships, Andersen has an antipathy toward senior "overhead" roles. Most of the necessary knowledge
leadership tasks are clearly well covered, however, since Andersen's "Knowledge Xchange" repository is one of the
most ambitious and successful knowledge efforts in business today. It has over 40,000 users, thousands of knowledge
bases, and many examples of successful application in Andersen's client work.

In decentralized organizations, it makes sense to assign CKO functionsto a
number of different managers.

When there are obstacles to creating a CK O position per se, it may be helpful to combine it with other roles. Several
chief information officers, for example, including those at Hewlett-Packard and General Motors, have taken on
knowledge management as a component of their overall responsibilities. At Buckman Laboratories, the existing director
of information systems became the director of knowledge transfer, but still maintained the oversight of the chemical
company's information systems. At Lincoln National, when a CIO left the company, a new "chief information and
knowledge officer" took his place. Since there are still substantial responsibilities involved in building and maintaining
an organization's I T infrastructure, it will be easier to focus on knowledge if some of the I T activities are shifted to other
departments or outsourced. At General Motors, knowledge management started out under the head of IT, but moved
into a more marketing-oriented group when anew CIO came on board.

Most CKOs fedl that they can accomplish little by themselves; they manage others who do the tactical work of
knowledge management. In at least one case, however, the CKO stands alone, or rather relies on managers and
employees who are not knowledge professionals. Nick Rudd, the CKO at the Wunderman Cato Johnson division of
Young & Rubicam, intentionally avoided building a staff because he feels the work of managing knowledge isthe
responsibility of al knowledge workers. He attempts to persuade the direct-marketing firm's managers to start
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their own projects and to use their own people to carry them out. Wunderman only recently created Rudd'srole, and it is
probably too early to assess the results.

We have explored four levels of knowledge management roles: line workers who must also manage knowledge within
their own jobs; knowledge management workers; knowledge project managers; and the senior knowledge executive.
Thisisagood snapshot of the organizational structure for knowledge in leading corporations. While some firms will
have different structures, someone must perform these roles and activities if the company is truly committed to
managing knowledge.

But remember that knowledge management is still an emerging field that is being explored primarily at companies
where business and organizational environments are changing rapidly. Therefore, any company embarking upon
knowledge management should be prepared to adjust its structure and roles frequently. As one researcher put it with
regard to organizational structuresin fast-changing Silicon Valley firms:

The pivotal importance of informal networks in high-technology companies is due to the fact that the
productivity of knowledge-based entities depends on employees capabilities, commitments, motivations, and
relationships. They cannot be programmed around pre-determined roles and positions in a machine-like
hierarchy. Moreover, continuous change typically renders institutionalized roles and positions somewhat
obsolete. 6

If there is one overriding principle to keep in mind regarding knowledge management roles and responsibilities, it is that
they should be real jobs requiring dedicated resources. One of the reasons knowledge hasn't been well managed in the
past is that no one was clearly responsible for it. In today's harried business environment, few employees will be able to
mix corporate knowledge management responsibilities with their existing jobs. They will be lucky enough if they have
time to manage their own knowledge and share it with others.
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7
Technologies for Knowledge Management

The real danger is not that
computers
will begin to think like men,
but that men
will begin to think like computers.
Sydney J. Harris

Aswe've asserted throughout this book, knowledge management is much more than technology, but "techknowledgy" is
clearly apart of knowledge management. Indeed, the availability of certain new technologies such as L otus Notes and
the World Wide Web has been instrumental in catalyzing the knowledge management movement. Since knowledge and
the value of harnessing it have always been with us, it must be the availability of these new technologies that has stoked
the knowledge fire.

A Case in Point: Hewlett-Packard

At Hewlett-Packard, for example, knowledge technologies are bursting out all over. The firm's information systems
managers began to notice around 1995 that the real growth in applications had less to do with data than with

technol ogies for managing knowledge, expertise, and documents containing them. When they convened a workshop to
discuss knowledge management applications, they were surprised to hear about more than twenty. Since most of these
applications involved Web-based intranets or Lotus Nets, HP's IT managers established a general policy that Notes
should be used for discussion-oriented applications, and the Web for publishing purposes. Of course, the actual waysin
which these tools were employed were more complex than these guidelines.

Today Hewlett-Packard is a showcase of Web-based knowledge management. The company's Electronic Sales Partner
(ESP) system contains
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hundreds of thousands of documents that help HP's computer systems sales force in the sales process. White papers,
sales presentations, technical specifications, and pointers to external materials are all available worldwide through an
intranet Web. Anyone within HP can submit a document for possible inclusion on ESP; a small group of reviewers
determines whether the submitted documents are unigque and appropriate for the system. Eventually the selected
documents are classified automatically based on metaknowledgeclassifications of the type and format of
knowledgefurnished by the submitting employee. The system also includes a search engine, afunction for browsing
documents by category, tools for assessing accesses by HP employees, and archiving capabilities for documents that
have not been recently accessed. Based on the numbers of submissions and accesses, as well as anecdotal information
about the use of ESP in successful sales efforts, the system appears to be a great success. Calling it the "most successful
implementation of software | have seen in twenty years,” the manager of the sales support area reports " phenomenal
feedback from both submitters [of information] and users.” The only difficulty cited by HP involves navigating among
the vast number of documentsa problem that will probably get worse before it improves.

HP has another Web-based system, called "Connex," in its R& D laboratories to identify experts. Connex alows an HP
employee to search for an HP Labs expert who, for example, has a Ph.D. in electrical engineering, knows ISDN well,
and livesin Germany. The company has mastered the technical side of thislocator service, but is still wrestling with the
issue of how to motivate scientists to include their biographies, and with the controversial connotations of the term
"expert." The same system has aso been used to identify experts within the training and education community.

Hewlett-Packard uses Notes for both internal and external knowledge applications; a"Trainers Trading Post”
application allows trainers and educators throughout HP to exchange experiences with educational programs and
offerings. Externally, a Notes-based application called "HP Network News" allows resellers of HP computer systemsto
get product and service knowledge without having to make a phone call.

While Notes and the Web are the most visible knowledge tools at HP, there are many underlying infrastructural
elements that support knowledge management as well. One reason the firm's various knowledge repositories are so
useful isthat HP has a common set of tools for word
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processing, presentations, and spreadsheets. Any document produced within the company therefore can be read and
modified by other users. Many of the knowledge applications a so incorporate such infrastructural tools as database
management systems, document search engines, and HP's worldwide communications network. HP's technology
managers are now exploring a new tool called GrapeVINE that allows targeted distribution of knowledge based on
content categories that are specified by knowledge users.

The concept of knowledge management, then, would be much less powerful at HP and at many other firms without
these knowledge-oriented technologies. Technology's most valuable role in knowledge management is extending the
reach and enhancing the speed of knowledge transfer. Information technology enables the knowledge of an individual or
group to be extracted and structured, and then used by other members of the organization or its trading partners
worldwide. Technology also helpsin the codification of knowledge and occasionally even in its generation.

However, knowledge management technology is a broad concept, encompassing much more than Notes and the Web.
Firms can apply awide variety of technologies to the objectives of managing knowledge, some of which have been
available for many years. In this chapter we will review these technologies, discuss their application to knowledge
management problems, and describe how to combine them with more human-oriented knowledge management
approaches to create a dynamic knowledge environment.

Expert Systems and Artificial Intelligence

While knowledge management is arelatively recent field of study, attempts to use technology to capture and manipulate
knowledge have been underway for decades. Going under the name of “artificial intelligence,” these efforts have
typically concentrated on managing narrow domains of knowledge such as configurations of computers or the diagnosis
of aparticular type of disease. We will review these technol ogies, which include expert systems, case-based reasoning,
and neural networks, only briefly here, since there is an extensive body of literature on the subject. 1 We will mainly
look at what has happened with these technologies in business environments, as well as comment on some
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newer technologies such as Notes and the Web that have become popular for managing business-oriented knowledge.

Like many technology fields, the area of knowledge technology has suffered from overly high expectations and
excessive levels of hype, particularly with regard to expert systems. It isfair to say that the vaunted potential of expert
systems has never been realized. Here isatypical pronouncement, written alittle more than a decade ago:

It isearly yet to estimate the magnitude of the contribution expert systems will make to the extension of
human capability and to our effectiveness as managers, and it would be more than alittle recklessto rank it
now along with steam power and electricity. But the contribution will be in that class and will be indeed
profound. 2

Other authors speculated that expert systems would "change the way businesses operate by altering the way people
think about solving problems”; "help America solve its productivity problems®; and "help businesses reorganize
themselves into more efficient and effective organizations.” With such systems, "managers will be able to monitor more
activities and personnel while simultaneously increasing the quality and quantity of decisions’; "training will also be
revolutionized"; and "in short, the whole business environment should become much more rational."3

The wildest exaggerations came from adherents who envisioned machinery replacing human brainpower. Here, for
example, isMIT professor Marvin Minsky's 1970 prediction:

In from three to eight years, we will have a machine with the general intelligence of an average human being.
I mean a machine that will be able to read Shakespeare, grease a car, play office politics, tell ajoke, have a
fight. At that point, the machine will begin to educate itself with fantastic speed. In afew months, it will be at
genius level, and afew months after that, its power will be incalculable.4

The shortcomings of artificial intelligence should heighten our appreciation for
human brainpower.

Aswe know, neither expert systems nor any other branch of artificial intelligence has lived up to this prediction. Even
the prospect of a computer greasing cars is nowhere in sight. Indeed, the limited success of artificial intelligence
systems has fostered a greater appreciation for just how rich and complex human knowledge is. Take the case of
McDonnell
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Douglas (now a part of Boeing), which developed an expert system to scan aircraft approaching the runway and
determine if they were positioned properly for landing. The company knew that experienced ground crews could tell at
aglanceif apilot needed to adjust pitch (raising or lowering the nose), bank, alignment, or speed. After watching
thousands of landings, these personnel had internalized alot of information and knew intuitively what a good landing
looked like. But they were not in a position to communicate corrections to the pilots. Moreover, McDonnell Douglas
wanted a system that would work in low visibility. So the company decided to build an expert system that captured this
human knowledge. They interviewed and tested the ground crews to learn as much as possible about what they saw
during that brief over-the-shoulder observation. Then they incorporated that material into a system that eventually
proved to be 80 to 85 percent as accurate as the two-second human glance, alevel of success that justified the effort,
according to McDonnell Douglas. Nevertheless, the fact that it took two years and considerable expense to capture even
arelatively small, straightforward amount of human expertise shows how difficult it is to embed tacit knowledgein
such a system.

A different branch of artificial intelligence attempts to combine the power of narrative with the codification of
knowledge on computers. Called "case-based reasoning” or CBR, the technology involves extraction of knowledge from
aseries of narratives, or cases, about the problem domain. CBR technology has been commercially successful in
resolving customer service problems: over five hundred firms use CBR for this purpose. Unlike expert systems, which
require that rules are well structured with no overlaps, case structures can reflect the fluid thinking that goes on in our
minds. According to one expert on the technology:

Case-based reasoning is both a cognitively plausible model of reasoning and a method for building intelligent
systems. It is grounded in commonsense premises and observations of human cognition and has applicability
to avariety of reasoning tasks, providing for each a means of attaining increased efficiency and better
performance. 5

Whether case-based reasoning can take on other types of knowledge with commercial success, however, remains to be

seen. Companies have applied CBR to such tasks as planning, scheduling, design, legal reasoning, story understanding,
and robot navigation, but the technology has not achieved broad business application in any of these areas. We
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describe CBR's considerable successes in the customer service domain, where rapid access to knowledgeisat a
premium, later in the chapter.

Case-based reasoning programs have been shown to bring about marked
Improvements in customer service.

Thereality of expert systems and artificial intelligence in business has been much less spectacular than originally
anticipated, though certainly not without value. While organizations have implemented technical systemsin narrow
knowledge domains, humans have not been supplanted as knowledge providers. The field of "knowledge engineering"
thrivesin afew areas, but has never taken off in ageneral sense. Therefore, we believe that the foreseeable future will
bring evolutionary, not revolutionary, improvements in technology, and a continued heavy role for people as more than
passive users of knowledge technologies.

Implementing Knowledge Technologies

The concept of knowledge management technologies is not only broad but also a bit dlippery to define. Some
infrastructure technologies that we don't ordinarily think of in this category can be useful in facilitating knowledge
management. Take videoconferencing, for example, or even the telephone. Both of these technologies don't capture or
distribute structured knowledge, but they are quite effective at enabling people to transfer tacit knowledge.

The BP Exploration "Virtua Teamwork™ project discussed in involved nothing other than providing a desktop
videoconferencing infrastructure to help people exchange knowledge across vast distances. BP expertsin Italy and
Alaska, for example, fixed a problem with adrill rig compressor in Latin Americain avideoconference. Instead of the
days it would have taken for the expertsto fly in and solve the problemdays when oil wasn't coming out of the
groundthe defect was corrected in hours.

We all use telephones for knowledge transfer. And any manager will quickly realize that knowledge workers are
unlikely to make effective use of knowledge repositoriesif they do not have personal computers on their own desktops.
Because tools like PCs, videoconferencing, and telephones are well understood, we won't focus any further in this
chapter on infrastructural technologies that make knowledge transfer
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possible. But if you're a manager with the objective of facilitating knowledge, don't overlook them.

Our focus here, however, is on the technologies that capture, store, and distribute structured knowledge for use by
people. The goal of these technologies is to take knowledge that exists in human heads and paper documents, and make
it widely available throughout an organization. We will aso focus on the human dimension of knowledge

technol ogieshow they are used by people in organizations, and what difference they make to organizational processes,
structures, and cultures.

Sinceit isthe value added by peoplecontext, experience, and interpretationthat transforms data and information into
knowledge, it isthe ability to capture and manage those human additions that make information technologies
particularly suited to dealing with knowledge. While technol ogies designed for managing data are structured, typically
numerically oriented, and address large volumes of observations, knowledge technologies deal most frequently with text
rather than numbers, and text in relatively unstructured forms, such as clauses, sentences, paragraphs, and even stories.
Volume may be the friend of data management, but it is the enemy of knowledge managementsimply because humans
have to sift through the volume to find the desired knowledge. Vast amounts of computerized processing may take place
on data without substantial human intervention. Knowledge technologies, however, are more likely to be employed in
an interactive and iterative manner by their users. Therefore, the roles of people in knowledge technologies are integral
to their success.

The different roles of peopleis aso akey factor in distinguishing the various types of knowledge technologies. Some
technol ogies involve participation by broad groups in the use of knowledge; othersinvolve only afew individuals. An
even more critical differentiating factor isthe level of knowledge required to successfully use a particular technology.
Some knowledge tools effectively require that the user be something of an expert on the topic; others assume that the
user is amore passive participant in the knowledge process. This dimension is used to structure much of the discussion
below of individual knowledge management tools (see diagram). The other key dimension is the time required to find a
knowledge management solution in a particular business application of atool. Some knowledge-work environments
allow time for search, synthesis, and reflection; others, such asthosein-
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volving customer inquiries, require real-time or near real-time performance.

Broad Knowledge Repositories

One of the best-known approaches to using technology in knowledge management is the repository of structured,
explicit knowledgeusually in document form. Such repositories have been present for decades in the form of
computerized databases of published materials, for example, Lexis/Nexis and Dialog. A few companies have used
external on-line services to store internal knowledge repositories. Buckman Laboratories, for example, employed a
"private” branch of the CompuServe service as its repository for documents and discussion on customer, product, and
competitor knowledge. The firm has recently shifted to an intranet, but for four years it employed CompuServe quite
successfully, and was able to focus on content issues rather than technology problems.

The best example of a broad knowledge repository is the Internet. As a source of outside knowledge, the Internet can
overcome some of the disadvantages of the localness and asymmetry of knowledge, since a subject search will return
results from the whole system. Localness is not an issue because it does not matter to the user where material resides.
The hypertext that has made the World Wide Web such a success alows related content to be linked regardless of its
physical location.
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Although these systems partly solve the problem of locating knowledge, they often compound the problem of judging
the knowledge that is being provided. As anyone who has carried out an Internet search knows, the overwhelming
majority of "hits" supplied by search engines are irrelevant or worthless. A tremendous amount of time can be wasted
sorting through trash to find a few treasures. The level of trust in the Internet knowledge market is thus justifiably low.
Y ou might recall the former diplomat who brandished a"secret” report that the U.S. military had shot down TWA
Flight 800not realizing that the report had originated on the Internet, where numerous conspiracy theorists ply their
trade.

Future technical innovations, such as increased speed and more sophisticated search engines, will probably make the
Internet a better knowledge source. But the emergence of human Internet brokers or librarians with reputations for
finding quality material would enhance the value of the Internet as a knowledge tool more significantly than purely
technical improvements. One information entrepreneur is currently attempting to develop such a network of librarians.

In the past, repositories were largely external to any particular organization; they were used to obtain competitive
intelligence, market knowledge, or external technical, legal, or commercial knowledge. Now, however, many firms are
creating repositories of internally sourced structured knowledge. They are creating repositories of internal product
knowledge, marketing knowledge, customer knowledge, or other types.

L otus Notes and I ntranet-based Webs are the two |eading tool sets for managing knowledge repositories today. Although
the functionality of these two tools is merging, there are till differences between them. In early 1997, Notes excels at
database management, discussion-group creation and management, and replication of databases for remote disconnected
usein thefield. The Web isideal for publishing information across multiple types of computer platforms, for
multimedia databases, and for displaying knowledge that is linked to other knowledge through hypertext links. In the
fairly near future these capabilities will be available on both technologies.

At present, Notes is a more comprehensive out-of-the-box solution that includes many of the capabilities (replication,

security, application-development tools) that organizations will eventually have to purchase in using Webs. However,
the growth in Web capabilities is much faster, since thousands of companies rather than one are working on them. If
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you're starting a knowledge management project today involving publishing, discussion, and search, we'd recommend
using the Web because of its maturation trajectory and because it'salot simpler for users to understand. If you've been
doing this type of knowledge management for awhile, you've probably been doing it in Notes, and we see no reason to
switch now. It particularly excels at the "lessons learned” form of knowledge management involving discussion. The
Lotus "Domino" Web server allows knowledge to be created in Notes and then distributed over the Web.

Professional services and consulting firms were some of the earliest adopters of Notes for the purpose of knowledge
management, and it is safe to say that they have advanced the frontiers of the tool. Firms such as Ernst & Y oung,
Andersen Consulting, Price Waterhouse, and Coopers & Lybrand all have very large repositories of knowledge from
serving clients, several of which exceed athousand different databases. Notes is particularly appealing in professional
services because work in that industry often involvestravel to the client site, and the replication feature in Notes allows
aremote employee to quickly download all new items added to databases of interest and then to peruse them off-line.
Firms outside of the professional services industry have also adopted Notes for knowledge applications. Chrysler, for
example, has used it to create an "Engineering Book of Knowledge," a set of lessons learned in the design and
engineering process about particular car components.

Sinceit isrelatively easy to develop Notes applications, many of them are developed by individual users and can
overlap in functionality and content. Most of these firms "knowledge architectures® in Notes are a bit haphazard,;
finding the knowledge one wants from so many different placesto look is very challenging, even with the "Y ellow
Pages" or "card catalogue” applications that most of these firms have devised. Andersen Consulting, for example, has
developed at least three levels of navigation tools for its enormous "Knowledge Xchange" system, but users still find it
difficult to negotiate among the more than twenty-five hundred Notes databases in the repository. Firms will
increasingly have to use rigorous management approaches to deal with Notes databases and content in the future,
including criteriafor application devel opment, naming conventions for data or knowledge bases and the content within
them, and the creation of reusable knowledge management templates and objects. Thislevel of structure may seem abit
Procrustean, but it is necessary if the large-volume repository is the mechanism of choice.

Notes-based knowledge management implementations are often ac-
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companied by other tools, particularly where the management of external knowledge is concerned. Two such tools are
Hoover, from Sandpoint Systems (a unit of Dun & Bradstreet) and GrapeVINE, from Grapevine Technologies. Hoover
searches through selected external databases, "sucking up" knowledge that has been identified as relevant (based on
user-specified keywords) to a particular user or group within a company. Hoover's customer does not have to specify or
know the sources from which the knowledge is drawn. Notes is typically employed to distribute the found knowledge to
the user's desktop. Monsanto, for example, uses Hoover and Notes to distribute external market knowledge to the desks
of scientists developing new chemicals and genetic advances. The goal of the initiative is to ensure that scientists
develop new products that are not only technically successful but also consistent with the needs of customers and
distinct from competitor offerings. Automated search programs similar to Hoover are offered by Individual Inc.
(NewsPage), OneSource Information Services (Company Watch), and Bolt Beranek & Newman (Personal Internet

Newspaper).

GrapeVINE, a program used for knowledge management at such firms as HP, Andersen Consulting, and Ford, isa
somewhat more structured technology for bringing external knowledge into an organization. It can aso be combined
with Notes for purposes of distribution and alignment with other knowledge management applications. GrapeVINE, like
Hoover, searches through external databases. It does its searching, however, not on the basis of simple keywords but
rather on a"knowledge chart"a hierarchical map of an organization's knowledge terms and relationships. The chart is
not easy to construct and maintain, but it can allow a more strategic perspective on what knowledge really matters to the
organization. GrapeVINE also alows designated knowledge editors to comment on and prioritizein other words, add
value toexternal datathat GrapeVINE has brought in and "escalate” the importance of an item to ensure it reaches the
PCs of the employees and managers who need it. If an organization is willing to make the commitment to the
organizational and technical infrastructure demanded by GrapeVINE, it can be avery useful vehicle for managing
external knowledge.

Repositories based on the World Wide Web are rapidly picking up steam. The Web is a very intuitive technology, and
deals easily with audio, graphic, and video representations of knowledge. Knowledge in a particular domain is often
related to other knowledge, and the hypertext structure of the Web makes it very easy to move from one piece of
knowledge to another. Most Web-based repositories are smaller and
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easier to negotiate than those built in Notes. Intranet Webs are therefore the easiest way to get into knowledge
management.

However, if you plan to use Web technology for knowledge management (particularly the search-and-retrieval of
structured, document-based knowledge), don't think that a Web browser and server softwareis al that you need. A
complex suite of tools is normally necessary to capture the information, store it, and allow broad access. The usual
requirements include Hypertext Markup Language (HTML) publishing tools for producing Web documents, arelationa
database system for storing them, text search-and-retrieval engines, and some approach to managing the
"metaknowledge” that describes and facilitates access to the knowledge you've got on handplus, of course, your
preferred Web browser and server. If this seems rather overwhelming, there are some organizations that sell abundled
Web-based knowledge management capability, for example, Sequent Computer's "Knowledge Depot” products and
services.

Sequent used all these tools internally to develop its Sequent Corporate Electronic Library (SCEL), a Web-based
repository of information and knowledge. Development of the system began in 1994, making it one of the oldest Web-
based repositories. Initially the SCEL was developed to support the sales force; Sequent's vice president of corporate
architecture, Dave Rodgers, argued that the system would allow sales representatives to become productive more
quickly at atime when the firm had substantial turnover in field sales. Over time, however, the SCEL has become a
"one-stop shop" for information and knowledge of all kindsfrom the Corporate Mission Statement to lunch menus at its
corporate headquarters in Portland, Oregon. While we see the virtues of having one place to go for all computer-based
knowledge, the idea of putting highly prosaic content into a knowledge repository does not appeal to us. We're afraid
that, as with network television, bad content will drive out good.

A good thesaurusis essential to most on-line knowledge repositories.

Another requirement for search-and-retrieval knowledge management is the development of an on-line thesaurus.
Knowledge is unwieldy to structure, and you will find that searchers will be looking for knowledge using terms that you
can't always anticipate. The idea behind athesaurus is to connect the terms by which you've structured the knowledge
with the terms employed by the
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searcher. Thisisn't that tough technically if you've bought a search engine. It is more difficult to compile a set of
meaningful terms by which your knowledge repository can be searched.

The underlying technique for both Web and Notes-based knowledge repositoriesis text search-and-retrieval. While this
technology has been around for decades, it has both strengths and shortcomings for knowledge management. On the
positive side, the knowledge itself typically has plenty of meaningful context that was created by the original author of
the article, legal brief, or biography. However, the knowledge in textual databasesisindexed on the basis of keywords
and their proximity in the text. These are relatively shallow aspects of the knowledge, and it can be difficult to extract
knowledge in search queries on this basis. And if the information about a problem is not already in text form, putting it
in that form requires significant time and human labor.

Notes and the Web can be used for other knowledge management applications as well. One popular application, for
example, isthe expert locator, which allows users to search through a set of biographies for an expert on a particular
knowledge domain. Thisis still aform of repository, but the objective is to locate people rather than documents.
Intranet-based Webs combined with database-management software are the most popular technology for this type of
application. The data on the expert may include educational background, jobs held within and outside the company,
current projects or responsibilities, and particular skills, including languages spoken or computer proficiency. Most
importantly, the expert locator should include a keyword-based guide to the domains of expertise in the company. If
someone seeks an expert on the topic of "database marketing," for example, it should be easy to connect with experts
having that expertise by searching on that keyword.

The technology associated with expert locators is relatively straightforward. In addition to a Web browser and server
software, the application will typically require some system of database management and a search engine. As with
repositories, the search engine should work with athesaurus, since the terminology in which expertise is sought may not
always match the terms the expert usesto classify that expertise. "Database marketing” searches, for example, should
also turn up expertsin "interactive marketing," "response management,” and "fulfillment.”

Companies do, however, often encounter nontechnological difficultiesin building expert locator systems. The systems
require a considerable time commitment on the part of the expert (or of some intermediary)
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to enter and update biographies into the database. Motivating experts to perform such tasks may be difficult. Aswe
made clear in our discussion of mapping knowledge, the very idea of designating some employees as "experts’ may aso
be fraught with political peril.

We mentioned Hewlett-Packard's expert locator system at the beginning of the chapter. Another firm that has
constructed this type of system is Teltech, where it is at the core of the firm's business. Teltech's system deals with a
network of external experts. The company first used conventional textual database systems, and now employs Web
technology, to allow both Teltech analysts and clients to search for expertsin a wide range of technical domains. The
company's thesaurus of technical terminology is critical to the ability of usersto match their need for expertise with
available experts. Teltech creates the on-line biographies from paper documents, and also has a consulting service to
create alocator system for clients.

However, the knowledge management activities that can be supported via Notes or the Web don't encompass all
possible situations. These technologies work well for broad knowledge domains when there is no right answer to a
problem or when there are many different answers scattered around the organization. The use of these tools requires
substantial user time (to search the database and read the retrieved knowledge) and intelligence (to synthesize and
interpret the retrieved knowledge). Not all knowledge management environments, needless to say, are blessed with
these conditions.

Many firms have adopted both Notes and the Web for knowledge management. We have already mentioned both
technologies, for example, at Hewlett-Packard. At National Semiconductor, employees in the marketing and sales
functions gravitated to Notes for knowledge management, largely because they traveled frequently in their jobs and
used the replication feature of Notes. Engineers, however, were drawn to the Web for their knowledge repositories,
because they were comfortable with the Unix tools often employed with the Web and because they were already heavy
users of the Internet.

There's generally no rush to settle on a single technology strategy.

The firm's managers decided that there was no reasonfor the moment at leastto move to a single standard for knowledge
tools. Early on in the life of knowledge management initiatives, a"let a thousand flowers bloom" technology strategy
may be helpful in encouraging learning and explo-
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ration. Later on, however, the sharing of knowledge across organizational boundaries will be easier with asingle,
broadly employed tool set.

Focused Knowledge Environments

Some organi zations have concentrated knowledge domains rather than acommunity of expert users. Thisis the best
situation for expert systems, which can enable the knowledge of one or afew experts to be used by a much broader
group of workers who need the knowledgesay, a group of insurance salespeople who need to be able to do financial
planning for their customers but who don't know much about financial planning. The user normally needsto engagein a
dialogue with the system, entering information about the problem or situation, a process that takes time. Expert systems,
which are typically structured in a set of rules, can perform very complex reasoning, such as that required in detailed
financia planning. However, it can be difficult to extract knowledge from an expert in the first placeeither because the
expert doesn't know what he or she knows, or because he or she doesn't want to surrender the knowledge. For this
reason the rules governing the expert system must be carefully specified in atight structure, and must not contain
overlapping knowledge.

Expert systems have one other related requirement: because these highly structured systems are difficult to maintain or
add knowledge to, the knowledge domain needs to be fairly stable. American Express, for example, still usesits
Authorizer's Assistant expert system for credit authorization because the factors that make for good credit risks (or
deadbeats) have remained fairly constant. On the other hand, Digital Equipment stopped using the XCON configuration
system because its product line changed constantly, and the system was too difficult to maintain. One recent research
study found that only athird of the expert systems developed in the 1980s were still in use by 1992. The systems were
abandoned less for technical reasons than for organizational onestheir sponsor moved on, there were difficult politicsin
extracting knowledge from experts (or representing users as less than expert), or the systems were viewed as too
expensive to update and maintain. 6

Another option for companies with focused knowledge environments are constraint-based systems, which are suited for
situations with high levels of data but normally less quantitative data than that required by
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neural networks. Like expert systems, they are suited for relatively narrow problem domains, such as product
configuration or pricing. Constraint-based systems capture and model the constraints that govern complex decision
making (determining, for example, what kind of memory, hard disk, modem, and video board work with a computer
having a particular processor and operating system). Because constraint-based systems are usually object-oriented
underneath (rather than rule-based), they are easier to modify than expert systems; there are no complex interactions to
understand and modify.

Constraint-based systems from Trilogy Development Group are currently being employed in the configuration of
complex productsfrom Boeing airplanesto Digital and Hewlett-Packard computers to office furniture layouts. At
Boeing, for example, there are literally millions of possible configurations of airplane models, numbers of seats, galley
and lavatory options and placements, and engine choices. Keeping track of valid configurations across multiple
functional departments throughout multiple design changes has proven to be too difficult for either humans or ordinary
computer systems. While Boeing has not yet completed the implementation of its configuration system, it expects to
ultimately reduce its time-to-market for a configured airplane by 50 percent, and to reduce its production costs by 25
percent. 7 Trilogy technology is also behind arecently introduced application that allows you to "configure" custom-
made Italian shoes quickly and at a reasonable cost. Similar constraint-based tools are being developed by other
software manufacturers and will be embedded within broad "enterprise resource planning” packages that combine
configuration with manufacturing, inventory management, and financial systems.

Real-Time Knowledge Systems

If you have little time and smarter users, the knowledge management tools described above will be less appropriate.
Take customer support or "help desk™ applications, for example. These processes are usually performed by bright
analysts (especialy in IT vendor firms), but time is usually of the essence because the customer is on the telephonein
real time. In this situation there are a couple of options. If your users are only somewhat expertcapable of understanding
problems, but not normally of solving them or classifying their symptomsthen case-based reasoning is your best bet.
CBR applications require someone to

file:/I/E|/Buku%20Ekonomi 2/Addition%201/Working%20K no...ons%20M anage%20What%20They%20K now/files/page_138.html4/16/2009 5:55:08 AM



page_139

Page 139

input a series of "cases,” which represent knowledge about a particular domain expressed as a series of problem
characteristics and solutions. Then when a customer analyst is presented with a problem, its characteristics can be
compared against the set of casesin the application, and the closest match is selected. CBR is a branch of artificial
intelligence that is most commonly found in the customer service and support processin firms.

Inference Corporation is the leading vendor of CBR tools, which are used in a number of customer support
environments, including Hewlett-Packard, Compag, PeopleSoft, Reuters, Xerox, and Broderbund. 8 Broderbund offers
its customers Web access to aversion of the Inference tools: called the "Gizmo Tapper 586 LC," the site mimics a
dialogue with detectives in the Carmen Sandiego computer game. Xerox uses asimple version of CBR to allow service
dispatchers to solve some copier repair problems over the phone, rather than sending a service technician. Compaq built
an application it calls SMART (Support Management Automated Reasoning Technology), created and managed by
expert "knowledge engineers.” Since implementing, SMART Compag support processes involve afaster learning curve,
are less affected by turnover, employ aless expert support worker, and resolve 95 percent of customer problems within
ten minutes.9

CBR works best when you have one or afew experts construct the cases and maintain them over time. There must also
be a domain expertsomeone knowledgeable about the area supported by the systemwho can decide when anew caseis
worth creating, when an old case has become obsol ete, and whether a newly submitted case is actually correct. Case
construction and modification is somewhat complex (though getting simpler with new tools) and requires knowledge of
the CBR approach. If you have alarge group of knowledge workersexpert not in CBR, but in the relevant knowledge
domainwhose expertise you want to tap, you must either create a case administrator as intermediary or explore other
real-time knowledge options.

One such option isatool called SolutionBuilder developed by Primus Corporation for the Customer Support
Consortium, a group of more than sixty high-tech firms working together to solve problems of knowledge management
in customer support. Primus has devel oped an approach to managing customer support knowledge (and eventually other
types) based on breaking down a problem or situation into its knowledge components (they haven't given it a name, but
wed call it "knowledge
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component analysis"). The support analyst can classify knowledge about the problem received from the customer, or
add new knowledge about the problem, as one of the following seven components or statements:

1. The goal or task that the customer is trying to accomplish but cannot perform

2. A fact about the customer's technology environment

3. A symptom of the customer's problem

4. A recent change in the customer technology environment

5. A likely cause of the problem

6. A negation or afact that is clearly irrelevant to the current problem

7. Thefix for the problem
While the analyst classifies the components of the problem, Solution-
Builder searches the database for solutions with similarities to the components of the customer's problem. An object-
oriented database is employed to create dynamic relationships among the components to yield a solution to the problem.
It's an empowered, democratic approach to knowledge management, but it requires an ability to classify knowledge

components that not all users may possess. While a number of companies are conducting pilot programs with
SolutionBuilder, it's not really a viable production tool yet.

Longer-Term Analysis Systems

If you have alot of time and a user with aPh.D. in statistics, neural networks are just the ticket for turning datainto
knowledge. A neural network is a statistically oriented tool that excels at using data to classify cases into one category
or anothersay, whether aloan customer islikely to default on aloan, or pay it back. Because of its statistical nature, one
might question its fit with the concept of knowledge management. However, since one aspect of these systemsiis that
they "learn"which isto say, their classification becomes more accurate with more casesthey are often discussed in the
realm of artificial intelligence and knowledge. Neural nets require alot of (normally quantitative) data and a high-
powered computer. They can yield very accurate classifications of cases even with many interrelated variablesan aspect
of datathat can create problems with conventional statistical analysis. Because setting up the analysis and interpreting
results can be very tricky, these systems
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require a very knowledgeable user, at least to set up theinitial model. Subsequent data (for example, amonth's new
scanner datain a consumer products firm) may be analyzed with the same model, so converting the data into knowledge
can happen faster and with less expertise. Still, in order to make decisions based on the recommendations of neural
networks, it's very helpful to know how they work.

However, neural networks are something of a"black box"; it's not easy to explain why they did what they did. A
particular case will be classified in a particular fashion according to nodes and variable weightings, and is therefore
difficult to interpret. Some new neural networking tools, such as those from a company called Trgecta, hide the
complexity from the user and are able to explain to some degree why the system did what it did. Smart businesspeople,
as opposed to smart statisticians, nevertheless may not like them for their difficulty of interpretation. Thisis one of the
reasons why Fidelity Investments, which generally hires smart users as fund managers, is no longer using neural
networks to select stocks in the Disciplined Equity fund, but has converted to a more agorithmic approach that is
presumably easier to interpret in the context of fund management.

Neural networks and other artificial intelligence tools, as well as more conventional statistical analysis, are also used for
what is known as "data mining.” This approach also fallsinto the category of turning vast amounts of datainto
knowledge. Some advocates of this approach maintain that the pattern identification and matching capabilities of
software can eliminate human intervention. They argue, for example, that a data mining system could by itself discover
that a certain group of customers purchases more of a certain product on a certain day of the month. This may be true,
but an intelligent human is still required to (a) structure the datain the first place; (b) interpret the data to understand the
identified pattern; and (c) make a decision based on the knowledge. And in practice, most of the organizations we have
come across have also used humans to generate the hypothesis for analysis. As a practical matter, then, datamining is
essentialy anew term for arelatively conventional and well-understood practice.

What Technologies Can't Do

While these technologies are exciting and clearly improving, it isimportant to bear in mind their limitationsin any
program of knowledge management. As we have noted throughout this book, effective knowl-
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edge management cannot take place without extensive behavioral, cultural, and organizational change.
Technology alone won't make you a knowledge-creating company.

The installation of Notes or the Web or case-based reasoning software will not in itself bring about that change.
Technology alone won't make a person with expertise share it with others. Technology alone won't get an employee
who is uninterested in seeking knowledge to hop onto a keyboard and start searching or browsing. The mere presence of
technology won't create alearning organization, a meritocracy, or a knowledge-creating company.

Technology is common in the domain of knowledge distribution, but it rarely enhances the process of knowledge use.
Distribution delivers knowledge to the potential user's desktop but cannot dictate what he or she does with it thereafter.
It would be interesting to envision technologies that help to manage personal knowledge asit applies to decisions and
actions, but beyond the very rudimentary "personal information managers' that allow searching of unrelated bits of
information, little progress has been made toward "personal knowledge managers.” On the group level, an interesting
but unpopular tool attempted to capture graphically the process of applying knowledge to policy decisions. This
"Graphical 1ssue-Based Information System” was developed in the late 1980s and early 1990s at the Microel ectronics
and Computer Corporation, aresearch consortium in Austin, and later marketed by Corporate Memory Systems as the
CM1 product. However, perhaps because of its complexity and conceptua strangeness, the product never took off. 10

Information technology is aso relatively less helpful when it comes to knowledge creation, which remains largely an
act of individuals or groups and their brains. There are technologies that purport to enhance these activities, but at best
they operate on the margins of the problem. Group decision support systems, for example, involve arelatively small
group of people, usualy in the same location, attempting to employ technology to create some form of group
knowledge out of their beliefs and experiences. Outlining tools, frequently used by writers, might be viewed as a means
of converting unstructured tacit knowledge into structured and explicit knowledge. Systems for analyzing clinical data
could be said to help create medical or pharmaceutical knowledge, just as systems for analyzing market data attempt to
turn it into market knowledge. Recently, some systems have begun to address the problem
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of creativity and invention, suggesting prospective inventions based on a set of rules of thumb. The technological
support for knowledge creation may improve in the future, but it is negligible today.

However, if the appetite, the skills, and the attention to knowledge are already present in an organization, technology
can expand access and ease the problem of getting the right knowledge to the right person at the right time. The
presence of knowledge management technol ogies may even have a positive effect on the knowledge culture of the
organization. Workers who see their company investing time and money on its Web site, for example, may gain added
incentive to take knowledge management seriously.

Here in the early days of knowledge management, what is most important in a knowledge technology strategy isto get a
few toesinto the water. Y ou may not even know how willing people are to share knowledge through systems until you
build a system and see how the organization responds. It will be difficult to determine which types of applications
provide the best fit with an organization until you experiment. Right now, there is no right technology for knowledge
management. We're al finding our way, and as long as technology isn't the only aspect of your knowledge management
effort, the most essential thing isjust to get started with something.
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8
Knowledge Management Projects in Practice

Thereisthe world of
ideas
and the world of
practice.

Mathew Arnold

When people talk about knowledge management, the conversation often devolves into highly abstract and philosophical
statements. But thereis areal world of knowledge managementaworld of budgets, deadlines, office politics, and
organizational leadership. Thisisthe areathat we will explore in this chapter, which focuses on the knowledge
management project. Such projects are attempts to make practical use of knowledge, to accomplish some organizational
objective through the structuring of people, technology, and knowledge content. These projects are appearing
throughout the business world, and in 1996 we undertook an effort to examine a number of them. 1

By selecting the knowledge management project as the unit of analysis, we gain some illuminating perspectives on the
topic. After al, it isthrough structured projects, however imperfect, that anything in companies actually gets done.
Through the study of practices and practitioners at the vanguard of knowledge management, we hope to provide
background for the uninitiated as well as practical guidelines for those more familiar with the subject. Aswe will see,
however, none of these projectsis an optimal model. Some beg the question of whether it isreally "knowledge” that is
being managed, and most fall short of knowledge-based organizational transformation. It is far easier to talk about such
transformations than to achieve them.

In order to understand how knowledge is really being managed in companies today, we studied thirty-one different
knowledge management projects in twenty different firms. In most companies we addressed only one project, but to get
an in-depth look at knowledge management in a single organization, we also observed ten projects in one firm (Hewlett-
Packard). We made site visits to four of the firms and inter-
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viewed the rest by telephone. Our sources were typically the managers of the knowledge projects, or of the knowledge
management function across the organization. In addition, many of these firms were participants in a research program
on multiple aspects of knowledge management, sponsored by Ernst & Young. 2 We refined our ideas in two review
sessions with the program participants.

In the first section of the chapter, we briefly discuss the range of approaches we observed before presenting a high-level
typology of knowledge management projects. We then attempt to shed some light on what makes for a successful
knowledge project. Success and failure are ambiguous terms when applied to so nascent afield as knowledge
management, but we discuss the characteristics of projects that were thriving when we observed them.

We conclude the chapter by going over some differences between success factors for knowledge management projects
and those for other types of initiatives, such asinformation or data management efforts. One indication that knowledge
management differs from these other areasis that the projects address different factors. Of course, it can be afine line to
distinguish between projects geared toward information and knowledge. When we asked our respondents about how
they viewed the difference between those two terms, several admitted overlaps. Many noted that while their effortsto
manage knowledge sometimes included information (but rarely data), they were always attempting to add value to the
information and hence turn it into knowledge. Their projects also tended to devote substantial attention to human
contributions, which is one characteristic that generally distinguishes knowledge from information or data.

Types of Knowledge Management Projects

Knowledge management is an evolving practice. Even the most devel oped and mature knowledge management projects
we studied were unfinished works in progress. Most of their managers, however, were able to articulate specific
business and knowledge management objectives, and some had already achieved some of their goals.

We found great variation among these thirty-one projects. Some were self-funding, using a market-based approach that
charged users for knowledge services. Companies funded others out of overhead. Some took a hybrid approach: for
example, relying on corporate funding
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during roll-out but requiring atransition to self-funding after some period of time. A centralized knowledge
management function managed or coordinated some projects, while others occurred in a more bottom-up and
decentralized fashion. Where some initiatives were fundamental to the very purpose and existence of a firm, others were
peripheral; some defied economic justification and others actually generated revenue from external customers.

In many ways, however, these projects were alike. In addition to defined objectives, each had someone in charge of the
effort, some specific commitment of financial and human resources, and, of course, afocus on knowledge as distinct
from information or data. The projects also shared in common three very broad types of knowledge management
objectives: attempts to create knowledge repositories, attempts to improve knowledge access, and attempts to improve
knowledge cultures and environments.

Knowledge Repositories

Much of the energy in knowledge management has been spent on treating knowledge as an "it," an entity separate from
the people who create and use it. Abstracting knowledge like thisis not new; in fact it is as old as the book. The typical
goal of thistype of project isto take knowledge embodied in documentsmemos, reports, presentations, articles, and so
forthand put it into arepository where it can be easily stored and retrieved. A somewhat |ess structured form of
accumulated knowledge is the discussion database, in which participants record their own experiences on an issue and
react to others comments. In our research, we came across three basic types of knowledge repositories:

1. External knowledge (example: competitive intelligence)
2. Sructured internal knowledge (example: research reports, product-oriented marketing materials and methods)

3. Informal internal knowledge (example: discussion databases full of know-how, sometimes referred to as
"lessons learned")

We found no current examples of rule-based expert systems in our research, though these might also be classified as

repositories of narrow knowledge domains. Contrary to expectations, as we discussed in , there are few commercial
examples of this technology in business today.
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An automobile company in our study, for example, compiled an external repository of competitive-intelligence
knowledge. It encompassed analyst reports, trade journal articles, and external market research on competitorsin the
automobile industry. Using atool called GrapeVINE (discussed in ), the "knowledge managers' for this project could
route information or knowledge on different topics to managers with a specified interest in that topic. Items of particular
importance could be prioritized and sent to everyone, thus making the information or knowledge in the system more
accessible and useful.

In the examples of internal knowledge repository projects, we observed the storage of both knowledge and information.
If the distinction between knowledge and information is seen as more of a continuum than a sharp dichotomy, most
projects that focus on internal knowledge deal with the middle of the continuuminformation that represents knowledge
to certain users. We've already mentioned, for example, Hewlett-Packard's Electronic Sales Partner, a system that
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. The leaders of this project had "knowledge
manager" on their business cards, and although some of the content in the system felt more like information than
knowledge, the HP managers tried to add value to their repository through careful categorization and pruning. We've
also described Sequent Computer's system; Sun Microsystems and Silicon Graphics have similar repositoriesin place.

Knowledge repositories can help reinforce an organization's cultural rituals
and routines.

Finally, there is the tacit knowledge that resides within the minds of people in an organization but is not in structured,
document-based form. We've already described different codification approaches for tacit and explicit knowledge
earlier in this book, and other authors have done so elsewhere. 3 In the projects we studied, when firms wanted to
extract tacit knowledge from employees for arepository, they opted for some sort of community-based electronic
discussion. For example, in the Corporate Education Division at Hewlett-Packard, a project called "Trainer's Trading
Post" attempts to capture tips, tricks, insights, experiences, and observations onto a L otus Notes database shared by all
the company's trainers and educators. One out of every fifty employees at HP hold such positions,
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but they are scattered across many different sites and previously could not easily share their knowledge. This type of
knowledge repository attempts to accelerate and broaden the traditional knowledge sharing that happens with
socialization of newcomers, the generation of organizational myths and stories, and the general transmission of cultural
rituals and routines. 4

Knowledge Access and Transfer

Another type of project we found was predicated on providing access to knowledge or facilitating its transfer among
individuals. Where knowledge repositories aim at capturing knowledge itself, knowledge access projects focus on the
possessors and prospective users of knowledge. These types of projects acknowledge that finding the person with the
knowledge one needs, and then successfully transferring it from one person to another, can be a daunting process. If the
metaphor of alibrary isuseful for conceptualizing knowledge repository projects, then that of a"knowledge Y ellow
Pages" might best symbolize the purpose of knowledge access projects. Managers involved in knowledge access
projects commonly used phrases like, "getting at the knowledge we know we have," "sharing our knowledge,” and so
forth, phrases that connote a need for connectivity, access, and transfer.

Like the knowledge repository projects, knowledge access projects vary in their technological orientation. For example,
we came across severa instances of companies who were building and managing expert networks (or, to use one of our
own terms, maps of knowledge sources). At one company, the expert network was not an improvement targeted at some
segment of the operation but was actually the primary business. The company, Teltech Resource Network Corporation,
provides atechnical expert referral service by maintaining a comprehensive database of external technical experts.
Teltech provides these referrals to engineers, researchers, and scientists, in companies who have an occasional need for
expert knowledge. The company motivates experts to participate in the network by paying them to answer client
questions after being contacted through the database. The firm markets its services to technical managers and
professionals within their client companies, constantly trying to remind potential customers that they are an available
resource. Apparently it's not natural for engineersto ask for help, so Teltech works hard to overcome this predisposition.

We have already described severa projects that fall into this category
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of knowledge access and transfer. Microsoft's SPUD project, which consolidates the knowledge of its system
developers, is avehicle for enhancing access to personal knowledge. BP's Virtual Teamwork project addresses the
transfer of tacit knowledge. Sematech's knowledge transfer efforts focus largely on human communication, but also
include information systems.

Knowledge Environment

The last type of project attempts to establish an environment conducive to knowledge management. Within this category
we saw examples of projectsintended to measure or improve the value of knowledge capital, efforts to build awareness
and cultural receptivity, initiatives attempting to change behavior as it relates to knowledge, and attempts to improve the
knowledge management process.

Some firms now treat knowledge as another kind of capital asset.

Some firms we studied were making concerted attempts to treat knowledge as an asset just as real as any other that
appears on its balance sheet. Skandia undertakes an internal audit of the company's intellectual capital every year and
issues areport to stockholders and the investment community. One goal of this analysisisto persuade investors of the
value of Skandia's knowledge capital. Other firms focus on managing the value of the asset more than measuring it,
through such activities as patent management or licensing.

Several firms have adopted higher-level and less focused efforts to change the general organizational attitude toward
knowledge. At one large computer firm, there have been a series of ongoing efforts to encourage the re-use of a
particular knowledge type: component designs. Over the years we have also seen a gradual shift in the attitudes of
engineers to valuing time to market more than (or at least as much as) originality of design. At adirect-marketing firm
we surveyed, the goal of knowledge management efforts is to increase awareness and re-use the knowledge embedded
in client relationships. The firm appointed a chief knowledge officer who had no staff; he worked through the education
and exhortation of others.

Some companies make knowledge-related employee behavior a specific target of their projects. A large consulting firm,

for example, revamped its performance appraisal system to include contributions to the firm's knowledge base as an
important part of compensation decisions.
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The firm was making significant inroads toward changing employee perceptions of their jobsencouraging consultants to
think of themselves as creators and distributors of management knowledge.

Finally, some companies concentrate on the processes for creating, sharing, and using knowledge. At asimple level, a
process orientation means devel oping methods of measuring of the speed, cost, impact, and customer satisfaction of the
knowledge management activities. Teltech, for example, calls each customer after areferral to assess the quality of the
expert and the expertise. We also observed process improvement and reengineering being applied directly to knowledge
management in some projects. These approaches involved describingat |east at a high levelthe desired stepsin the
process of knowledge management.

Projects with Multiple Characteristics
We view the projects just discussed as examples of conceptually pure or "ideal" types. In rea life, of course, such ideals
arerarely attained. Almost all the projects we studied were combinations of different types of projects. At Young &
Rubicam, for example, divisional CKO Nick Rudd was striving to inculcate a knowledge-friendly culture, while at the
same time setting up formal face-to-face knowledge transfer programs. The consulting firm we researched adopted
almost all of the project types described above, including:

- Development of an expert network

- Development of internal document repositories

- Efforts to create new knowledge

- Development of "lessons learned” knowledge bases

- A high-level description of the knowledge management process

- The use of evaluation and compensation systems to change behavior
Whileit istoo early to tell for sure, one would expect that knowledge management projects that work along multiple
fronts would be more effective than those that employ only one type of initiative. Thisis consistent with the
"ecological" approach to information and knowledge management that we have advocated elsewhere. 5

One drawback to their approach is that the absence of clear demarcations of project types may cause measurement
problems. The fuzziness of project objectives also defies easy quantification. How does one pri-
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oritize the different aspects of a project, that comprises, for example, 20 percent culture, 45 percent transfer, and 35
percent repository? Further, how does one measure cultural change and apportion the results to the investments?
Finally, firms do not ask shareholders to pay money for ownership in order to have a knowledge-sharing culture or a
knowledgeable sales force. Shareholders expect firms to make money, and establishing the link between knowledge and
financial performance s, at best, tricky. 6 Let us turn, then, to the question of how one measures success in knowledge
management projects.

Success in Knowledge Management Projects

What constitutes success in knowledge management? Since economic returns from knowledge have always been
difficult to quantify, we must rely on more general indications of success. And because we observed these projects only
for afinite period, we cannot know for sure whether current indications of successwill persist over time. Still, the
indications of success in knowledge management projects are not that different from the criteria companies use to
measure success in other types of business change projects. Here are the primary attributes we use to define success in
knowledge management:

- Growth in the resources attached to the project, including staffing and budgets.

- Growth in the volume of knowledge content and usage (for example, the number of documents or accesses for
repositories, or participants for discussion database projects).

- Thelikelihood that the project will be sustaining beyond a particular individual or two, that is, the project isan
organizational initiative, not an individual project.

- Comfort throughout the organization with the concepts of "knowledge" and "knowledge management.”

- Some evidence of financial return, either for the knowledge management activity itself (if it is seen as a profit center)
or for the larger organization. This linkage need not be rigorously specified and may be only perceptual .

In interviewing the managers of knowledge projects, we didn't ask if they felt their projects were successful. We did,
however, ask about these
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particular indicators of success. The presence or absence of these indicators made it relatively easy to classify projects
as successful, likely to fail, or not yet successful. About half the projects fit into the "successful" category. For two of
the projects we felt that it was too early to characterize their degree of success.

The projects we defined as successful had most or al of these indicators present. Several lacked financial benefits
today, but they had plans to develop them in the future. In contrast, the unsuccessful or not yet successful projects had
few or none of these characteristics. Managers had to scrounge for resources. They struggled to get members of the
organizations to contribute to repositories or use discussion databases. A few visionarybut lonelyindividuals
championed these projects. And any sense that the projects would make money for their firms was either not under
consideration or along way off. While conditions might change in the future, these projects were clearly failing to
thrive in the present.

In evaluating these projects we observed two degrees of success. The most impressive type involved the fundamental
transformation of a company. Thiswas quite rargjust three casesand debatable even in the firms where we felt it was
present. The other type of success involved operational improvement limited to a bounded process or function.
Managers intended knowledge management projects to bring about specific improvements in new product devel opment,
customer support, education and training, software development, patent management, and many other functions and
processes. Thiswas the primary form of success we found, but it is difficult to speculate how improvement in these
relatively narrow areas might translate into broader organizational success.

At the large consulting firm we studied, knowledge was arguably responsible for a major transformation of the firm.
The transformation was extensive in both depth and breadth of impact, and financial results improved markedly during
the period of knowledge management. Line consultants drew heavily from the firm's centralized knowledge centers,
accessing previous presentations to other clients, process and system design specifications, work plans, and other
project-oriented collateral and artifacts. The firm increased its "win rate” in client proposals.

At the Sematech R& D consortium, knowledge creation and sharing has been critical to the organization's existence.
Since it has employed approaches to knowledge management from its beginning, it is difficult
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to argue that these tactics led to transformation, but survival is an equally important form of success. Another firm

where knowledge management has been critical to survival is Teltech. The knowledge management approaches it had
adopted seemed to be working, as the company was growing when we studied them.

Factors Leading to Knowledge Project Success

The indicators described above tell us whether a project is successful or not, but not what makes it that way. After we
had classified the projects, we next tried to identify the most telling variables, and found nine factors that were common
throughout the successful projects. Thiswas a highly exploratory effort and the causal factors we've identified should be

viewed only as hypotheses about what makes a project successful. With this provision, we will describe each of the nine
factors below:

- A knowledge-oriented culture

- Technical and organizational infrastructure
- Senior management support

- A link to economics or industry value

- A modicum of process orientation

- Clarity of vision and language

- Nontrivial motivational aids

- Some level of knowledge structure

- Multiple channels for knowledge transfer
Knowledge-Oriented Culture

A knowledge-friendly culture was clearly one of the most important conditions leading to the success of a project in our
survey. It is perhaps the hardest factor to build from scratch, and has severa different components:

- A positive orientation to knowledge: employees are bright and intellectually curious, are willing and free to explore,
and their knowledge-creating activities are given credence by executives.

- The absence of knowledge inhibitors in the culture: people are not
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resentful of the company and do not fear that sharing knowledge will cost them their jobs.

- The knowledge management project type fits the culture.
Building a positive knowledge cultureiscritical.

While we believe that al firmsin business should have a positive orientation toward knowledge in their cultures, many
do not. In our view, the most important factor in establishing a positive knowledge culture is the type of people that a
firm attracts and hires. Employees who sought and applied knowledge in school and in early jobs will probably continue
to do so. Unfortunately, the U.S. educational system does not turn out a high proportion of such knowledge-oriented
employees. It is possible, of course, to pursue knowledge at the expense of other job objectives, and this might be a
downside of an excessively knowledge-oriented culture. We found this type of positive culture in several of the firms
we studiedfrom consulting organizations to high-technology manufacturers to small knowledge-driven organizations
like Teltech.

Given the downsizings in many American firms over the past decade, it wouldn't be surprising to find negative attitudes
toward knowledge sharing in certain organizational cultures. For example, employees may fedl that their knowledge is
critical to their unique value as an employee, and thus their continued tenure in the organization. Under these
circumstances they may be reluctant to share that knowledge. We found little evidence of thisin our sample, perhaps
because companies with such cultures might not even attempt a knowledge management project. Still, it would seem to
be afactor that could easily lead to the failure of a project.

However, we noted other aspects of culture that did interfere with a project's objectives. At Young & Rubicam, the chief
knowledge officer told us that on the creative side of the business, there was great pressure to be dynamic and original.
The dominant attitude of "derogating the derivative" thus perpetuated an aversion to sharing and using already-created
knowledge. In the advertising industry, trade journals and industry awards reinforce the value of creativity, giving less
prestige to work based on campaign efficacygetting a consumer to buy your client's product or service. In order to get
the creative people to share their knowledge with their peers, the firm needed to change its incentive and reward
systems. 7 While the CKO is gratified by some of the behavior
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changes he has observed, it istoo early to call this program a success. It remains to be seen if and how internal systems
can be changed to overcome the norms and expectations that exist at an institutional level. High-technology firms also
struggle mightily with this problem; at alarge telecommunications firm we studied, engineers had the "hero" mentality,
respecting only individual design achievements. Top engineers viewed it as a sign of weakness to use an existing
design, an admission that they couldn't do it themselves.

A third issue is the fit between an organization's culture and its knowledge management initiatives. Projects that don't
mesh well with the culture probably won't thrive. At Hewlett-Packard, for example, knowledge management projects
are popping up all around the firm, but they are highly decentralized. The firm's culture of highly autonomous business
units would not easily support a coordinated, top-down project at the corporate level, or even a corporate-level senior
knowledge executive.

Technical and Organizational Infrastructure

Knowledge projects are more likely to succeed when they can take advantage of a broader infrastructure of both
technology and organization. Technological infrastructure is the easier of the two to put in place. As describesin detail,
it consists partially of technologies that are knowledge-oriented, such as L otus Notes and the World Wide Web. If these
tools and the skills to use them are already present, a particular initiative will have an easier time getting off the ground.
Most of the companies we interviewed employ multiple tools, which we fedl is appropriate at this early stage of
knowledge management.

Another aspect of technology infrastructure for knowledge management projectsis a uniform set of technologies for
desktop computing and communications. At the simplest level, this means a capable, networked PC on every desk or in
every briefcase, with standardized personal productivity tools (word processing, presentation software) so that
documents can be exchanged easily throughout a company. More complex and functional desktop infrastructures can
also be the basis of some types of knowledge management projects, as seen in BP's use of videoconferencing
technology.

Building an organizational infrastructure for knowledge management means establishing a set of roles, organizational

structures, and skills from which individual projects can benefit. The companies we interviewed generally found this
difficult to do, perhaps because it involves
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spending money on new roles. Some firms, however, had been able to establish multiple levels of new roles, from chief
knowledge officers to knowledge project managers to knowledge reporters, editors, and knowledge network facilitators.
In Ernst & Y oung's consulting business, for example, there are facilitators of twenty-two different knowledge networks,
managers of several new knowledge-oriented organizations that create or distribute knowledge, a CKO, and severa new
committees to prioritize knowledge projects and set knowledge strategy. Although these new roles and structures are
expensive, they mean that any new project can take advantage of them for support and get up and running quickly. We
described these organizational rolesin detail in .

Senior Management Support

Like almost every other type of change program, knowledge management projects benefit from senior management
support. We found that strong support from executives was critical for transformational knowledge projects but less
necessary in efforts to use knowledge for improving individual functions or processes. The types of support that were
helpful included the following:

- Sending out messages to the organization that knowledge management and organizational learning are critical to the
organization's success

- Clearing the way and providing funding for infrastructure
- Clarifying what type of knowledge is most important to the company

We found that the executives who championed knowledge initiatives were themselves relatively cerebral and
conceptual. They were well read and well educated, and set the tone for a knowledge-oriented culture.

A Link to Economics or Industry Value
K nowledge management can be expensive and therefore must somehow be linked to economic benefit or industry

success. Buckman Laboratories, a specialty chemicals firm, estimates that it spends 2.5 percent of its revenues on
knowledge management.

Knowledge management can be linked to economic value.

Ernst & Y oung calculates 6 percent of its revenues, and McKinsey & Co., 10 percent. In "knowledge businesses’ like
these, in which knowledge is
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clearly the key to success with customers, the payoff from projects may indeed be quantifiable. In more conventional
businesses, however, the calculation of benefit may need to be made more explicit.

The most impressive benefits of good knowledge management involve money saved or earned. Dow Chemical's focus
on better management of company patents produced results that showed up on its balance sheets. Texas Instruments had
similar success when it pursued a strategy of increasing revenues through licensing of patents and intellectual property.

Benefit calculations may aso be indirect, perhaps through process measures like cycle time, customer satisfaction, or
even phone calls avoided. One pharmaceuticals firm we studied was attempting to manage drug devel opment
knowledge in order to reduce the cycle time for the process. Several knowledge management projects in the customer
support process were attempting to improve customer satisfaction by reducing waiting time for phone support or by
providing on-line knowledge. At Hewlett-Packard, for example, a knowledge management system for computer
resellers has substantially reduced the number of calls for human support, and hence the number of people necessary to
provideit.

A Modicum of Process Orientation

Aswe mentioned above, the primary objective of some projects we observed was to design a new knowledge
management process. Even for other types of projects, however, we feel that adopting aspects of a process perspectiveis
usually advisable. The knowledge project manager should have a good sense of hisor her customer, the customer's
satisfaction, and the productivity and quality of services offered. However, the project managersin our study did not
find it useful in most cases to describe the detailed process steps used in knowledge management. Thisis consistent

with previous findings on improving knowledge work processes (it is perhaps safe to conclude that "knowledge
management” is "knowledge work™). 8 One firm did take the process approach to a very detailed level, describing one
"organizational learning" process, four subprocesses, fifteen sub-subprocesses, and fifty-three sub-subsub-processes.
One might argue that thisis excessive, particularly given that only about 5 percent of the redesigned processes had
actually been implemented.
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Clarity of Vision and Language

Clarity of purpose and terminology is acritical factor with any type of organizational change project, but it'sa
particularly important element of good knowledge management. The terms used in this realm"knowledge,”
"information,” "learning"are subject to wide interpretation. The concept of "organizational learning,” for example, can
include everything from the most prosaic training to broad changes in culture.

The successful knowledge management projects we observed had all addressed this issue in some fashion, often by
excluding particular terms and concepts from their charters. As noted above, some were careful to exclude the idea of
"data." Chrydler, for example, tried to ensure that raw data was not added to its repositories of knowledge about
engineering and design of key automobile components by drawing this kind of clear semantic distinction. Other firms
excluded the expressions "education and training" or "cultural change" from their project guidelines.

Nontrivial Motivational Aids

Knowledge, being intimately bound up with people's egos and occupations, does not emerge or flow easily. Employees
must therefore be motivated to create, share, and use knowledge. These motivational aids or incentives cannot be trivia,
as some of our project managers learned. One gave out airline frequent-flyer mileage for browsing or contributing to a
discussion database. He found that the free miles were enough to prompt an initial use of the system but insufficient to
drive ongoing activity. Another manager of an expert network offered chocolate-covered ice cream barsadmittedly a
premium brandto any expert who contributed a biography to the system. Perhaps needless to say, this incentive was
insufficiently motivating.

The success of a project may hinge on the long-term incentives a company
provides to its empl oyees.

Motivational approaches for knowledge behaviors should be long-term incentives tied in with the rest of the evaluation
and compensation structure. Both Ernst & Y oung and McKinsey and Co., for example, evaluate consultants partialy on
the knowledge they contribute to repositories and human networks. If incentives are short-term, they should be highly
visible. At Buckman Laboratories, managers identify the top fifty "knowledge sharers' annually in on-line networks and
repositories and reward them with a celebration conference at a resort location.
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Some Level of Knowledge Structure

Successful knowledge management projects benefit from some degreethough not too muchof a knowledge structure.
Because knowledge is naturally fluid and closely linked to the people who hold it, its categories and meanings change
frequently. This means that knowledge will usually be resistant to engineering.

However, if aknowledge repository has no structure at all, it won't be able to serve its purpose. One professional
services firm attempted to create a wholly unstructured knowledge repository, searchable on all wordsin the database. It
was virtually unusable, always yielding either too many or too few items. Firms building a knowledge base or expert
network must therefore create categories and key terms. It is often useful to devise athesaurusto assist users aswell. At
Teltech, for example, athesaurus of technical terms allows users to browse and search its expert network through terms
that are familiar to them. Teltech employees update the system by recording the terms users employ in searches and
adding them to the thesaurus daily. Therefore, the structure of the knowledge always reflects the pattern of use. Any
knowledge manager should be prepared to redefine the structure of a company's knowledge base frequently.

Multiple Channels for Knowledge Transfer

Successful knowledge managers realize that knowledge is transferred through multiple channels that reinforce each
other. Some of the firms that had knowledge repositories realized that they had to get contributors together in aface-to-
face setting on aregular basis. In that "high bandwidth" situation, trust can be established, structures for knowledge can
be developed, and difficult issues can be resolved. MIT researcher Tom Allen has found in many studies that scientists
and engineers exchange knowledge in direct proportion to their level of personal contact. 9 In this day of the Web,

L otus Notes, and systems that cover the world, it is easy to forget the need for acommon location. Thereis still astrong
need for what the U.S. Army calls "face time."

Building a Knowledge Foundation
There are doubtless other factors that affect the success of knowledge projects, but firms that address these nine steps

are clearly well on their way to succeeding. Whileit isimpossible to prioritize among these nine based on our
qualitative observations of the research sites, we do have
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an intuitive feel for the factors that matter most. Unfortunately, they also tend to be the factors that are most difficult to
develop: a knowledge-oriented culture, human infrastructure, and senior management support (particularly for
transformational objectives). Obviously, these circumstances are related. A senior management team that is committed
to knowledge management will probably already have created some aspects of a knowledge-oriented culture, and is
likely to be open to the idea of establishing an organizational infrastructure for knowledge management. Lacking all
three of these conditions, afirm should only begin knowledge management on a small scale, with objectives involving
efficiency or effectiveness of a single knowledge-oriented function or process.

Knowledge managers should also consider carefully the sequence in which they take on these objectives. There may be
alife cycle to building effective knowledge management practices and processes. As with physical construction, afirm
must first build a foundation. While not value-adding in and of itselfno one ever lived in a foundationa certain amount
of infrastructure helpsto create value later. Knowledge environment projects establish the conditions necessary for
subsequent knowledge-leveraging projectsto thrive.

How Are Knowledge Projects Different?

Managers are becoming increasingly familiar with change programs of various types, and certainly some of the success
factors described above are similar to those of information systems projects, reengineering projects, empowerment
programs, and so forth. As a concluding topic we focus on how knowledge management projects differ from other
familiar types.

All projects benefit from senior management support, but the attributes of senior managers who support knowledge
projects vary in our research. In general, though, they are more given to conceptual thinking and have an implicit faith
that knowledge management will benefit their organizations (although they usually also want to see measurements of
the benefit where possible). Several of the CEOs in the firms we studied made public comments such as, "We're in the
knowledge business."

All projects benefit from a sympathetic organizational culture, but they do not require the intensively knowledge-
oriented culture we found in successful knowledge projects. All projects may profit from a process
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orientation, but the limits to the value of process in knowledge projects tend to be more pronounced. Information
systems projects in particular have in common with knowledge projects the need for a combination of technical and
human elements. However, in the knowledge management initiatives we observed, the level of human issues and
problems was much higher than for most data or information management projects. Because of the prominent human
element in knowledge, aflexible, evolving structure for knowledge is desirable. Furthermore, the motivational factorsin
creating, sharing, and using knowledge are critical. Data and information are constantly transferred electronically, but
knowledge seems to travel most efficiently through a human network.

As we have noted throughout this book, successful knowledge management requires an unusual combination of human,
technical, and economic skills. These attributes must be present not only in afirm's overall knowledge management
effort but also in individual projects. It's often difficult to round up or inculcate them all into a project team, but it can
be done. One of the encouraging aspects of the knowledge management projects we studied is that half of them
appeared to be successful already, and perhaps an even higher proportion will ultimately succeed. That so many projects
are going well at such an early stage in the history of knowledge management bodes well for the long-term prospects of
the movement.
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9
The Pragmatics of Knowledge Management

The great end of

knowledge

is not knowledge but

action.

Thomas Henry Huxley

After enduring many pages of our pontifications about knowledge management, you're probably more than ready to get
started. If your knowledge management efforts have been underway for awhile, perhaps something we've said has
helped to renew or refocus your commitment. In any case, you're undoubtedly ready for some strictly pragmatic advice
about knowledge managementwhere to start, how to get help, mistakes to avoid. In this concluding chapter we'll discuss

several entry points into knowledge management, "anchors" in existing management approaches, and afew common
pitfalls.

Common Sense about K nowledge Management

The good news about knowledge management is that good sense goes along way. If you sit down and think carefully
about it, you'll probably deduce such wisdom as:

- The place to start is with high-value knowledge.

- Start with afocused pilot project and let demand drive additional initiatives.
- Work along multiple fronts at once (technology, organization, culture).

- Don't put off what gives you the most trouble until it'stoo late.

- Get help throughout the organization as quickly as possible.

We will resist the tendency in management books to tell you that knowledge management is totally new, that you must
drop everything else and adopt our nostrum, and that you can't possibly do it without
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lots of high-priced help. First of al, it's not totally new. Knowledge management draws from existing resources that
your organization may already have in placegood information systems management, organizational change
management, and human resources management practices. If you've got agood library, atextual database system, or
even effective education programs, your company is probably already doing something that might be called knowledge
management. All you may need to do is expand or improve those practicesto call yourself a knowledge manager.

Y ou may recall some other manageria enthusiasms that required devotees to drop everything else. "Forget quality, it's
time to reengineer.” "Forget reengineering, it'stime to think about competing for the future." Well, forget that.
Knowledge management coexists well with business strategy, with process management, with staying close to your
customers, and so forth. It can help you do avariety of things you're already doing better. Ultimately, knowledge
management work needs to be blended in with these other activities or it's unlikely to be effective.

And, athough both of us consult for some part of our livings, we wouldn't say that it'simpossible to do a good job of
managing knowledge without help from consultants. In general, a company has to make its own decisions about what
knowledge is most important to manage, how to motivate people to share and use knowledge, and what will make a
project succeed in its own specific environment. Consultants can help with designing and building big knowledge
systems, mapping knowledge in some detail, ng the current state of knowledge, and educating managers and
workers about the fundamentals. While many people hire consultants because of the ideas they bring to a project, our
view isthat ideas are cheap (you've just bought a bunch in this book at about a dime each). It's the actual
implementation of knowledge management projects that's the hard part, and we'd argue that it may make more sense to
turn outside for help in implementation of a project than in its design.

It also is sensible to look broadly for help inside the organization. As we pointed out in , it's useful to have some
dedicated roles within the organization, but for knowledge management to prosper everyone hasto help out. Even if
your firm has established a formal knowledge function, there will be many other sources of potential assistance from
other functions. Information Systems can help with the technology infrastructure. Human Resources can help to
motivate work-
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ers to share and use knowledge, and to identify knowledge nodesindividuals, teams, and networks. Finance and
Accounting can help figure out how to value knowledge and the efforts to manage it. Other functions can help in
mastering particular knowledge domains: Marketing and Sales with customer knowledge, Engineering and R& D with
product knowledge, and Customer Service with service knowledge. When you're trying to manage knowledge, it's no
time to be exclusionary; the more people and groups that buy into the effort, the more likely you'll be successful.

Getting Started in Knowledge Management

We subscribe to the belief that it's better to accomplish something first and then talk about it than the reverse. Many
reengineering initiatives we've observed, for example, were sidetracked when the hype about what they were going to
accomplish raised expectations well beyond what was actually possible. So in knowledge management, it's important to
start small, actually accomplish something, and then trumpet what's been achieved. 1

Don't talk up your project until you have something worth talking about.

Don't publish a newsdletter, produce a video, or angle for your project's inclusion in the annual report until you have
actually done something worth talking abouit.

Knowledge management should start with a recognized business problem that relates to knowledge. Customer
defections, poorly designed products, losses of key personnel, or alower "win rate" for service engagements are all
business problems that might be traced to poor knowledge management.2 Attacking these problems, identifying their
knowledge component, and using the business value of solving them as justification for knowledge efforts are all good
ways to get around in managing knowledge.

The most important factors in deciding where to start are the importance of the specific knowledge domain to the firm
and the feasibility of the project. For example, customer knowledge is obviously central to most organizations, and
offers obvious and high potential payoffs. If thisisaweak link in your firm, perhaps it's a good starting point. But if you
feel that it's so sensitive or difficult a problem that you'll never succeed, break off a piece of it. Try to manage the
knowledge about "national accounts" or customers of a particular product or business unit. Then
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you can expand later to add knowledge of other types of customers. Perhaps needless to say, don't pick a knowledge
domain just because it's handy or under your control. If you're the head of IT aswell as a knowledge management
enthusiast, don't try to manage, for example, I'T support knowledge as your first project (unless that's the business of
your company, as might be the case in an IT outsourcing firm). Even if you succeeded, no one would pay much
attention.

Knowledge management can also involve alot of abstract activity that may not ultimately pay off in terms of changed
behaviors and tangible results. Knowledge mapping, for example, can consume substantial time and money, particularly
when it is carried out with ahigh level of detail. Just as many elaborate "enterprise data models’ were never applied in
the development of information systems, highly detailed and complex knowledge maps may exceed the ability of the
organization to use them. Here it is extremely important to start smallcreate a knowledge map with minimal detail ina
fairly circumscribed knowledge domain. In other words, do just enough to test the concept. If individuals find it useful
and begin to refer to it regularly, you can create more detail and expand the scope | ater.

To make headway with knowledge management, it's generally advisable to do a number of things along multiple
frontstechnical, organizational, culturalrather than to focus on a single topic. Knowledge is too complex a phenomenon
to entrust to narrowly targeted change programs. The drawback to adopting multifaceted programs, however, is that
seeing change will take longer, and results may be less obvious than they would with a single-focus initiative.

Leveraging Existing Approaches

We mentioned a few paragraphs back that knowledge management had its roots in other areas, and that it isfolly to
pretend that it's new. Whenever possible, firms should try to use existing management approaches and tactics as levers
to assist in getting going with knowledge management. Existing initiatives and programs can jump-start knowledge
management because many of them have better management of what the organization knows as an important
component. Virtually every large or medium-sized organization will have one of the types of programs described below
already underway.

file:/I/E|/Buku%20Ekonomi 2/Addition%201/Working%20K no...ons%20M anage%620What%20They%20K now/files/page_165.html4/16/2009 5:55:12 AM



page_166

Page 166
Leading with Technology

Most firms make their first move with knowledge management in the domain of technology. They install Notes or an
intranet Web, and then start searching for content to distribute with these tools. Throughout this book we've cautioned
against a technology-centered knowledge management approach, but we've also argued that a technology infrastructure
isanecessary ingredient for successful knowledge projects. It's also true that most firms implement knowledge-oriented
software to serve other purposes as well (e-mail, data or information display, and so forth). So it's not that starting
knowledge management with technology is awaste of time; you'll have to do it eventually.

I mplementing knowledge management through new technology can be a risky
proposition.

However, if you're implementing new technology just for the purpose of knowledge management, it may be a waste of
money. The knowledge behaviors you're seeking from users of knowledge systems may be slow to emerge. Getting
content into those systems can also take awhile. Setting up an organizational infrastructure for knowledge
managementa necessary step if you want to build up your knowledge capitalmay require hiring new people, training
them

in new skills, and creating new processes and procedures. Since the market value of, say, a powerful server for a
knowledge repository decreases at about 7 percent a month, you may be better off buying the computers and software
after you've gotten the other thingsin place. Unfortunately, it's usually much harder to get organizational consensus for
behavior change and new rolesthan it is for technologyand if you start with technology, the other nccessary factors may
never materialize.

One example of afirm that led its knowledge management efforts with technology is Andersen Consulting. Despite the
cautions above, the firm has been largely successful with this approach, which still centers on its "Knowledge
Xchange" (KX) system. In the late 1980s Andersen began to lay the technological foundations for knowledge
management. It adopted L otus Notes and the Microsoft Office tools so that consultants could share and use documents
around the world. Starting with senior partners, consultants were given laptops and the training to use them. In addition
to the KX system, more and more applications were added
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to the Notes platform, including a time and expense reporting system and a personnel eval uation system.

After putting the technology in place, Andersen began to create more knowledge manager roles, to develop new
knowledge navigation tools, and to modify reward and compensation structures to motivate knowledge sharing and use
by individual consultants. The firm already had a culture oriented to sharing, so that wasn't a problem. However, as one
partner put it, "When you're already asking someone to work an eighty-hour week, it takes more than a sharing culture
to motivate him to hop onto the KX at 11 P.M. in ahotel room and share what he learned that day." Andersen
Consulting is atechnology-oriented firm, of course, and a technology-first approach would work better there thanin
most organizations. What's most important, however, is that Andersen didn't stop at technology but also addressed the
other issues that count.

Leading with Quality/Reengineering/Best Practices

Perhaps the second most popular approach to getting started with knowledge management is to build on a company's
quality or reengineering efforts. A common objective of such process change programsisto compile and leverage "best
practices," or effective ways to perform a process or subprocess that have been identified inside or outside the company.
These best practices are often stored in el ectronic repositories for sharing around the organization, and thus can become
the nucleus of a knowledge management initiative.

At Texas Instruments, for example, sharing best practices became a strong focus after the concept was strongly
endorsed by Jerry Junkins, then the firm's CEO. "We cannot tolerate having world-class performance right next to
mediocre performance simply because we don't have a method to implement best practices,”" he noted in 21994 address.
3 In response to Junkins's exhortation, the company developed a common set of terms and methods around best
practices sharing called the Tl Business Excellence Standard (T1-BEST). Early best practices sharing across the firm's
thirteen semiconductor fabrication plants (known as "fabs") had substantially reduced cycle time and performance
variability, leading to capacity improvements equal to building a new fab.

To extend best practices sharing across the entire firm, Texas Instruments formed an Office of Best Practices staffed by
employees with backgrounds in IT management, reengineering, and quality. The office
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focused initially on building the supply of best practices, contacting those with expertise and documenting their
knowledge in a"card catalogue" of best practices information. The cardsoriginally on paper, later computerizedincluded
abrief description of the practice and the problem it solved, improvement measures, and information about which Tl
employees to contact for more details. Each card was referenced by its key words, the business process it involved, and
TI'sinternal criteriafor "world-class' status. The goal was not to specify all the needed knowledge about a best practice
but rather to provide enough information to allow an interested Tl employee to "qualify” the practice and contact the
expert for more details.

The Office of Best Practices realized that their efforts alone would not be sufficient to facilitate the identification and
transfer of best practices, so they took other steps to build an organizational and technical infrastructure. They identified
138 T1 employees around the world as part-time Best Practices Sharing Facilitators to find and document best practices
in their areas, to communicate them in personal interactions, and to promote the use of sharing tools. Tl gave each
facilitator aday of training on such "knowledge broker" skills as interviewing, categorizing, documenting, and
searching. Tl also created a "Best Practices Knowledgebase" on Lotus Notes that contained the catalogue, a discussion
database, and external best practices and benchmarks. The Office of Best Practices also developed an intranet Web site
for broader access within TI. As mentioned in , the firm held a" ShareFair" in 1996 at which the first annual "Not
Invented Here, But | Did It Anyway" award was presented. Fifty-two nominations were submitted, with savings cited of
over abillion dollars. (We are waiting for a company to create an award named after the Spanish proverb "Well stolenis
half done.")

Despite the success at Texas Instruments (and at other firms starting knowledge management with best practices,
including Chevron and Citicorp), we believe that too strong afocus on best practices knowledge can be limiting. There
are many other types of knowledge that can be shared in organizations: customer, product, and technical knowledge
come to mind immediately. It's agreat ideato use best practices as a springboard to other forms of knowledge
management, but this can be problematic if they are viewed as the only form of knowledge worth collecting and
sharing. Moreover, firms should not underestimate the difficulties of importing best practices from one part of the
organization to anotheror even more so, from another company. Best practices may
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be so contextual and specific to an organization that they don't "take" in their new environment. Finally, best practices-
oriented knowledge management programs deal only with articulated and documented practices. More tacit knowledge
about how work is doneis not easily summarized into a best practice, and broader knowledge management initiatives
are usually required to incorporate certain kinds of complex expertise into organizational knowledge.

Leading with Organizational Learning

To begin knowledge management with a focus on organizational learning would be a good idea, but firms rarely do so.
Depending on what school of organizational learning to which an organization subscribes, the concepts and approaches
involved may include:

- Thinking about the organization as a"system."

- Building and facilitating communities of learning and practice.

- Focusing on issues of personal development and "mastery."

- Creating less hierarchical, more "self-organizing" organizational structures.
- Planning with the use of scenarios.

Each of these concepts has value as a means of advancing knowledge management. Since they largely address cultural
and behavioral issues, which are often the hardest to change, they may be a more appropriate initial focus than relatively
easy-to-fix problems like technology. But it israre for organizational learning initiatives to lead to knowledge
management because many |earning-oriented organizations ignore the possibilities for structuring and leveraging
knowledge. Only afew firms, such as Coca-Cola and Monsanto, are working simultaneously on organizational learning
issues and the more tangible knowledge management problems.

Peter Senge, the influential author of The Fifth Discipline, has argued recently that organizations seeking to manage
knowledge have placed too much emphasis on information technology and information management. 4 We agree.
However, the world of organizational learning places too little emphasis on structured knowledge and the use of
technology to capture and leverageit. In fact, the word "knowledge" may appear somewhere in Senge's thoughtful
book, but it isnot in the
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index. We believe that without an approach to managing structured knowledge, organizational learning is too
conceptual and abstract to make along-term difference to organizations.

Therefore, we can say that taking the organizational learning route to knowledge management is similar in one respect
to the other starting points. It's an important component of knowledge management successmaybe even more so than
others. But by itself it'sinsufficient.

Leading with Decision Making

What makes knowledge valuable to organizations is ultimately the ability to make better the decisions and actions taken
on the basis of the knowledge. If knowledge doesn't improve decision making, then what's the point of managing it? For
this reason, afew organizations are taking a decision-oriented approach to knowledge management. They are attempting
to monitor and track "who knows what when" to determine how knowledge is reflected in specific decisions.

While we admire the effort to link knowledge to decisions, it's atricky businessfor at least two reasons. First, it's just
very difficult to link specific knowledge or even information to specific decision outcomes. As James March, the
eminent scholar of organizational decision making, has pointed out, this "rational" view of knowledge and decisions
means that the analyst needs very good information indeed: "Determining the optimal information strategy, code,
investment, or structure requires complete information about information options, quality, processing, and
comprehension requirements. It requires a precise specification of preferences that resolve complicated tradeoffs over
time and space." 5 Such circumstances are, of course, rarely present in red life.

Even if we are aware of all that was going on in the decision maker's head, there's another problem with linking
knowledge to decisionspolitics. We've often mused, for example, that one way to determine the value of knowledge
would be the same way organizations measure the value of qualityby calculating what it costs when it's absent. Just as
the value of quality isreally the cost of poor quality, the value of knowledge equals the cost of stupidity. Just think of all
the poor decisions managers have made in our organization, and how much richer the firm would be if the right
knowledge had been applied to those decisions! Then think of how short your career would be in the organization if you
attempted to measure the cost of stupidity! Senior managers, in particular, might balk at the idea of examining their
decisionsin
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detail to understand what knowledge they applied and how the decision turned out.

There are exceptions, however. The U.S. Army examines the rel ationship between knowledge and decisionsin the
context of its "After Action Reviews' (AAR). Both enlisted soldiers and officers are asked what they knew about a
situation and how they decided to act based on their knowledge. The army considers the link between knowledge and
decision making to be a critical aspect of learning from experience. However, aswe discussed in , the army has

devel oped an admirable culture that allows for this type of discussion without blame or recrimination. A key assumption
of the AAR isthat the highest level of learning results when mistakes are made and acknowledged. The army is also
scrupulous about separating anything that happens in an AAR from career-evaluation processes. If your organization

has this type of culture, then tying knowledge to decision making makes alot of sense. If it doesn't, watch out for
politics.

General Motorsisthe largest corporation that is attempting to link knowledge and decisions (of course, it's aso the
largest corporation, period). Due largely to the efforts of market researcher and information manager Vince Barabba,
GM is actually interviewing managers to learn what knowledge they used when making key decisions. Barabba also
established a process several years ago specifying the types of information and knowledge that engineers should usein
making new car development decisions. 6 Although GM is still in the early stages of linking knowledge and decisions,
Barabba reports no political problems yet from managers objecting to having their decisions examined.

Leading with Accounting

It's no secret that accounting systems are a poor reflection of the intangible and intellectual assets of corporations. A few
firms have grown sufficiently impatient with this situation to create their own internal accounting for knowledge and
intellectual capital. As we've mentioned, the insurance company Skandia has been the most aggressive adopter of this
approach. Leif Edvinsson, the firm's Director of Intellectual Capital, has become a strong advocate of changing
accounting systems to reflect intellectual capital. He has even written abook on the subject.7 He has al'so convened
other firms with the purpose of beginning to change the accounting system in Western economies.

While we agree with Edvinsson and others that the accounting system
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needs work, we don't recommend this area as a place to start managing knowledge. We don't see much evidence that
accounting systems and practices are going to change anytime soon, and for an individual company to adopt such
change as a cause would be a Sisyphian exercise. Even firms such as Microsoft that clearly have substantially more
knowledge capital than physical capital are not advocates of overhauling the system. 8

Selecting the Right Anchor

In deciding where to anchor your knowledge management approach, it's important to lead with a style that is consistent
with the firm's culture. Some firms are strongly technology-based (for example, IBM or Andersen Consulting), and
hence it's reasonable for them to build knowledge management on top of technology initiatives and plans. Other firms
will be more oriented to finance and accounting, to quality, or to

Take a hard look at your culture before launching a knowledge initiative.

organizational change programs. What may be appealing conceptually as an anchor for knowledge management may
not in reality fit the culture. Therefore, knowledge managers should spend some time assessing their organization's
culture before deciding the foundation on which to base a knowledge management effort.9

If you want knowledge management to thrive and become institutionalized, your organization must ultimately adopt
multiple "anchors® for knowledge management. Any of the approaches described above may be sufficient to get a
knowledge initiative off the ground, but keeping it in the air will require the support and skills of many different groups
around the company. No single approach will give it the institutional base that it needs to prosper over time.

Knowledge Management Pitfalls
Despite the value of good management sense in knowledge management, we see many organizations that have gone

astray. We will devote the rest of the chapter, then, to describing the most common pitfalls firms encounter in the
knowledge management business. We usually know
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that a company has lost its way when we hear a concise sentence or two that sums up an entire knowledge management
problem syndrome. Since these catchphrases often take the form of "conventional wisdom," we'd like to rebut them one
by one, and point out why you shouldn't fall for them. We've referred to some of these misconceptions elsewhere in the
book, but having all our caveats listed in one place may be useful. Like all myths, the fact that each expression has some
element of truth makes them even more seductive.

If WeBuUild It. ..

They won't come. At least, your building it has little to do with whether they will come or not. "It," of course, isan
information-based system for storing and distributing knowledge. Y ou can buy as many Notes or Netscape licenses as
you want; you can create a very attractive Web page; you can even put some Java-based interactive applications on your
systembut it doesn't mean anyone will use or get value out of your investments in technology and sophisticated
programming.

Remember our 331/3 rule: if you're spending more than athird of your time, effort, and money on technology, you're
neglecting the other factors that will help them to comethe content, the organizational culture, the motivational
approaches, and so forth. Almost every day we see implementations of Lotus Notes that can't get beyond e-mail, or
intranet-based knowledge repositories to which no one will contribute their knowledge. We've made this point often,
and that's because an excessive focus on technology is the most common pitfall in knowledge management. When firms
take their eyes off knowledge, they default to technology because it's easier to buy, implement, and measure.

Let's Put the Personnel Manual On-line!

This failure syndrome sounds something like the following: "Now that we've got our Intranet up and running, we've got
to populate it with knowledge. Gee, how about the personnel manual, the procedures manual, our cafeteria menus, and
the campus shuttle bus schedule?' We cringe. The Web and Notes are exciting technologies. Were they developed for
this?

Well grudgingly admit that digitizing this boring content has some efficiency advantages, and we're as much in favor of
saving trees as
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anyone. But don't call it knowledge, and don't call the system on which you install these yawn-inducing tomes a
knowledge management system. Simply putting your paper documents on-line will weaken your terminological
currency, and should you later decide to put some real knowledge into this repository, no one will notice. Let's use the
technol ogies that have sparked the rise of knowledge management to store and disseminate real value-added, insight-
laden, wisdom-inducing knowledge. Be aggressive and vehement in arguing for worthwhile content. Y our knowledge
base will grow more slowly, but no one will chuckle when you call it that.

None Dare Call It Knowledge

As most of us learn quickly enough in grade school, we live in an anti-intellectual society. In companies where afew
lonely individuals are pursuing knowledge management, the concession to know-nothingism often sounds something
likethis: "We're afraid to use the term "knowledge" because everyone in the company is so pragmatic. So we call it ‘best
practices." Thereisacertain logic in trying to adapt to the dominant culture, but we think it's self-defeating to try to
conceal what you're doing by calling it something else. If the word "knowledge" is suspect in your organization, your
knowledge management program probably won't succeed anyway.

Here'swhy it's a bad ideato refer to knowledge as "best practices,” "benchmarks," "information resources,” or whatever
pragmatic euphemism your boss happens to prefer. First of al, none of these terms do justice to the entire domain of
knowledge. If you call it "best practices,” for example, how about the knowledge of a customer's business situation and
needs that involve no "practice” at al? If you call it something related to information, you'll be dragged back into the
corporate information systems morass that really involves data.

More importantly, the inability to use the word "knowledge" suggests that the senior management of your firm doesn't
buy into the big idea behind knowledge managementthat what people know and can learn more valuable than any other
business resource. Eventually these philistines will cut back the funding for your Information Resource Center or your
Best Practices Database when they find out what you're really up to.
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So we say call it what it is, and false down-to-earth American pragmatism be damned.
Don't be afraid to put "knowledge manager" on your resume.

Spend your time arguing about the worth of knowledge up front, rather than fighting rearguard skirmishes later. And if
your company doesn't like the word "knowledge," put "knowledge manager" proudly on your resume and look for one
that does.

Every Man a Knowledge Manager

This problem relates to the last. The telling remark here goes something like, "We think knowledge management is
everybody's job. So we're not going to build up some big staff organization of knowledge managers to do the work
everyone should be doing.” Obviously this misconception has more than a grain of truth in it, or we wouldn't have said
something similar to it in . It should be everyone's job to create, share, and use knowledgeto some degree.

Let's facereality here. Every engineer in your organization should be creating and using new product development
knowledge. But not every engineer can or will do agood job at writing down what he or she knows. Every person
should reflect on life, but not everyone can write poems or novels about their musings. Knowledge management will not
succeed if there are no workers and managers whose primary jobs involve extracting and editing knowledge from those
who have it, facilitating knowledge networks, and setting up and managing knowledge technology infrastructures.

The next time someone says thisto us, we plan to retort: "So since it's also everybody's job to monitor costs and
enhance revenues, you've a so eliminated the finance and accounting organizations?"

Justification by Faith T
his one's alittle less common than the others, but just as false. We know it'sin effect when we hear, "Our CEO isabig
believer in knowledge management. So we don't feel the need to justify our knowledge management work with numbers

or anecdoteswe've got faith!" Well, faith may propel usinto Heaven, but it won't help us keep our knowledge manager
jobsfor long. Every week or two we run into aformer
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manager of reengineering, whose boss previously had faith in that conceptand these people are looking for jobs today.

Evenif your senior management team is gung-ho about knowledge, the crunch will eventually come. A new CEO will
come in, the company will have a bad quarter, some hot new fad will come along. And a powerful person will utter the
fateful words, "Exactly what are all these knowledge managers doing for us?'

So even if no oneisinterested today, start trying to measure the worth of what you do. If possible, convert the
knowledge you manage into cold, hard figures, cash that the company has made or saved because they were fortunate
enough to have you as a knowledge manager. If this seems impossible (though remember, even accountants get creative
these days), do some serious "anecdote management,” with sworn testimony from the regional sales manager that, "This
sale would not have gone through without the knowledge in your Xpert Xchange." Consider reprinting these remarksin
your monthly newsletter. If your company frowns on internal boosterism, keep these numbers and anecdotes in your
drawer until you need them.

Restricted Access
Hereis another fateful catchphrase: "Our focusis on creating better access to our knowledge." The authors of this book

are perhaps aonein the world in their distaste for the term "access." We feel that access is oversold, overblown,
overdone. Do you really

Try not to get mesmerized by the mantra of "access.”

think that the reason no one ever looked at the market research reports was because they had to walk up aflight of stairs
to get to them? That the sales force didn't consult white papers on product performance because they had to make a
phone call to get a copy?

Sure, it's amazing how lazy we al can be, and we've seen the research suggesting that certain types of workers
(engineers are the most notorious) will travel only afew furlongs to seek needed knowledge. Better access does increase
the likelihood that knowledge sources will be consulted. But it's just the first step, and often the easiest one.

The next time someone on your project team uses the A-word, speak up with some substitutes. How about "attention"as
in how do we get anybody to pay attention to what we're doing? How about "appetite"is
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anyone really hungry for our knowledge? Why not "affiliation"abit of a circumlocution, but how can we get people to
feel sufficiently loyal and trustful to share their knowledge with the rest of their co-workers?

Bottoms Up!

In some organizations, one hears this sort of spiel: "Knowledge management isn't a hierarchical thing in our company.
We don't need senior management approval; they're not the ones with the knowledge anyway. Knowledge is flattening
the organization chart, making our organization more democratic.” These are often the companies where we read later
that the CEO in this supposedly flat company has engineered himself a very large number of stock options.

For thousands of years knowledge has been strongly associated with hierarchy, and we see no evidence that things are
any different today. Those who know have power; those who have power will have control over who knows what.
Knowledge management is a highly political undertaking. Y ou'll have to tread lightly in giving access (there's that word
again) to knowledge to those who formerly lacked it. Or you will ailmost certainly run afoul of someone powerful to
whom your knowledge management activities are threatening.

A dlight variation on this syndrome is the false notion that knowledge management can thrive without support from
senior executives. True, you might be able to build a small knowledge repository in some out-of-the-way domain like
purchasing or the research lab without senior management's support. But it's impossible to "transform our company
through knowledge management” unless the CEO and his or her management team is standing on the front lines of
knowledge management with you.

A Last Word

There are undoubtedly other problem syndromes we could discuss, but we believe it'simportant to keep the list fairly
short. Then it will be abit easier to catch yourself before falling into these relatively few common pitfalls. We also don't
want to imply that knowledge management is fraught with peril. Thisis not rocket science (in fact, an executive at the
Jet Propulsion Laboratory once told us that even rocket science isn't that hard anymore). It's good sense and managerial
basics. Aslong as you work along multiple fronts and don't believe that any one tool or

file:/I/E|l/Buku%20Ekonomi 2/Addition%201/Working%20K no...ons%20M anage%620What%20They%20K now/files/page_177.html4/16/2009 5:55:14 AM



page_178

Page 178

approach is the answer to knowledge management success, your knowledge management effort has a good chance of
thriving. Then your organization will be able to say truthfully that it really is managing its most valuable asset.

Just as balance is necessary in using different approaches to knowledge management, balance is required in trading off
knowledge management with other change approaches and with simply getting the day-to-day work donein an
organization. If successin businessisamix of learning and doing, we must be careful not to spend too much time
acquiring and managing knowledge for its own sake. Knowledge and learning must always serve the broader aims of
the organization. Otherwise it becomes at worst aliability and at best a distraction. Just as we shouldn't undertake any
action without examining what can be learned from it, we shouldn't learn anything without relating it to practice. A
healthy tension between knowledge and action is the key to organizational (and probably individual) success.
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Georg von Krogh and Johan Roos, eds., Managing Knowledge (L ondon: Sage, 1996). For a collection of articles on
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organizations) described Honda's entry into the U.S. market and how it was described by consultants and other
strategists. This debateis chronicled in "CMR Forum: The 'Honda Effect’ Revisited,” California Management Review
(Summer 1996): 78-117.

6. Karl E. Weick, Sensemaking in Organizations (Thousand Oaks, Calif.: Sage Publications, 1995), 34-35.

7. Karl Weick, "Cosmos vs. Chaos. Sense and Nonsense in Electronic Contexts,” Organizational Dynamics (Autumn
1985): 57.

8. Ikujiro Nonaka and Hirotaka Takeuchi, The Knowledge-Creating Company (New Y ork: Oxford University Press,
1995), 58.

9. Thomas H. Davenport, "Saving IT's Soul: Human-Centered Information Management," Harvard Business Review
(March-April 1994): 121.

10. Three recent volumes make these points with extensive evidence and analysis. Organization for Economic
Cooperation and Development, Employment and Growth in the Knowl edge-Based Economy (Paris. OECD, 1996); Peter
Howitt, ed., The Implications of Knowledge-Based Growth for Micro-Economic Policies (Calgary: University of
Calgary Press, 1996); Gunnar Eliasson, ed., The Knowledge-Based Information Economy (Stockholm: Industrial
Institute for Economic and Social Research, 1996).

11. Webber, "What's So New About the New Economy?’ 26.

12. Quoted in Nonaka and Takeuchi, The Knowledge-Creating Company, 7.

13. Emily Thornton, "Japan Lays Off Its Robots," Far Eastern Economic Review (Hong Kong, March 21, 1996).
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Communities of practice, and knowledge markets, 38-39
Company Watch, 133
Compag, 139

Comparison, and knowledge, 6

file:/I/E|/Buku%20Ekonomi 2/Addition%201/Working%20...%620M anage%620What%20They%20K now/files/page_190.html (1 of 3)4/16/2009 5:55:17 AM



page_190

CompuServe, 130
Computer networks and knowledge exchange, 18-19
Connections, and knowledge, 6
Conseguences, and knowledge, 6
Constraint-based systems, 137-138
Consultants
and knowledge management, 163
as rented knowledge, 7
Consumer Reports, 40
Conversation, and knowledge, 6
Coopers & Lybrand, 119, 132
Core competencies, ix, 64
"Corerigidities," 64
Corporate asset, knowledge as, 12-19
Corporate coherence, and knowledge markets, 49
Corporate knowledge, ix
Corporate librarians, as knowledge brokers, 29
Corporate Memory Systems, 142
Corporate size, and knowledge management, 17-18
Creative abrasion, 61
"Creative chaos," 60
Cross, John, 20
CSIRO, 57, 94
Cultural mismatch, as barrier to technology transfer, 98

Customer Support Consortium, 139

D
Dai-Ichi Pharmaceuticals, 46, 92
Data, definition of, 2-3

Data management, evaluating, 2

file:/I/E|/Buku%20Ekonomi2/Addition%201/Working%20...%620M anage%620What%20They%20K now/files/page_190.html (2 of 3)4/16/2009 5:55:17 AM



page_190

Data mining, 141
Decision makers, and politics, 170
Decision making, as focus for beginning knowledge management, 170- 171
Dedicated resources, knowledge generation through, 58-59
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