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nowledge management (KM)
emerged as a business trend in
the 1990s and continues to

evolve a decade later. Its fundamental
premise is that enormous amounts of
knowledge about customers, processes,
products, and services exist at all levels of
an organization, and if this cumulative
knowledge can be captured and commu-
nicated, it can help organizations become
more productive, effective, and success-
ful.1 Eighty percent of the world’s largest
companies are engaging in KM.2 Corpo-
rations such as Ford, Eastman Kodak,
Chevron, Digital Equipment Corporation,
Hewlett-Packard, Chrysler, Amoco, Dow,
Texas Instruments, Gartner Group, and
Arthur Andersen are experimenting with,
and benefiting from, KM initiatives.3

Organizational bknowledge repositoriesQ
such as Andersen’s Knowledge Ex-
change, Booz, Allen & Hamilton’s Know-
ledge Online, CAP Gemini’s Knowledge
Galaxy, Ernst & Young’s Center for Busi-
ness Knowledge, and Monsanto’s Knowl-
edge Management Architecture enable
information sharing among employees
and facilitate access to company-wide
information.4 In 2004, the market for
KM tools is expected to reach US$9.8
billion.5

In recent years, KM has also become
visible on the radar screens of libraries.
Library and information science publica-
tions are increasingly, including KM ar-
ticles, and professional associations such
as the Special Libraries Association and
American Society for Information Science
are offering publications, seminars, and
conferences on KM.6 At the core of the
KM discourse in library and information
science is the belief that since organiza-
tion of knowledge has been the strong
suite of librarians, they must not only
engage in, but also actively spearhead,
KM initiatives.

This article explores how KM is
being applied to reference work in
umber xx, pages xxx–xxx
libraries. To this end, key concepts
about knowledge and KM are examined.
The first part of the paper analyzes the
relationships among data, information,
knowledge, and wisdom. It goes on to
show how an understanding of the role
of KM’s four principal components:
knowledge, management, information
technology (IT), and corporate culture,
as well as the difference among data
management, information management,
and KM is key to effective KM. The
second part of the article focuses on
KM applications for reference services
in libraries. A needs analysis is fol-
lowed by an examination of various
historical and current KM initiatives and
a critique of some aspects of KM appli-
cations for reference services. In con-
clusion, a KM framework for reference
is outlined.

WHAT IS KNOWLEDGE

MANAGEMENT?

Definitions of KM abound. Simply de-
fined, KM is borganizing to know.Q7 It is a
concerted effort to capture critical knowl-
edge, share information within an organ-
ization, and capitalize on the collective
organizational memory to improve deci-
sion making, enhance productivity, and
promote innovation. It binvolves captur-
ing the knowledge, the wisdom, the added
value experiences of individuals within an
organization, making it easy to find again,
and in so doing preserving it as an
organizational asset.Q8 KM is an attempt
bto turn employee’s knowledge (human
capital) into a shared, firmwide asset
(structural intellectual capital).Q9

The goal of KM is to create a learning
and sharing organization by linking
together and creating a flow between the
buckets of information generated by
people in different parts of the com-
pany—finance, operations, competitive
intelligence, etc.10 Most people and
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organizations engage in KM for one or
more of the following reasons:

! enhance collaboration;

! improve productivity;

! enable and encourage innovation;

! cope with information overload and
deliver only the essentials;

! facilitate the flow of appropriate
knowledge from providers to re-
ceivers without the constraints of time
and space;

! facilitate information sharing among
employees and prevent them from
having to reinvent the wheel every
time;

! capture and record the knowledge of
employees before they leave the com-
pany, ensuring that valuable expertise
does not leave when an employee
leaves;

! increase an organization’s awareness
of the gaps in its knowledge;

! help companies stay competitive by
increasing their awareness of strat-
egies, products, and best practices of
their competitors; and

! improve customer service.11

KM has two parts: first, the man-
agement of data and information; and
second, the management of individuals
who possess specific expertise, abilities,
or knowledge.12

‘‘KM has two parts: first, the
management of data and

information; and second, the
management of individuals who

possess specific expertise,
abilities, or knowledge’’

These two parts—content and peo-
ple—are integrated with the help of
specific processes and technology to
facilitate KM.13 Benchmarking, capturing
best practices, creating learning organiza-
tions, developing learning communities,
data mining, fostering culture change,
improving workflow, and systematically
gathering competitive and business intel-
ligence are just few of the tools, practices,
2 The Journal of Academic Librarianship
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interventions, and infrastructure-based
approaches organizations have embraced
to manage knowledge and information.14

The two constituent terms of KM—
bknowledgeQ and bmanagementQ—are
integrated with the help of its two
enablers—technology and corporate cul-
ture to harness the collective memory of
organizations. To understand KM, it is
vital to understand the following:

! the information continuum and the
distinction among data, information,
knowledge, and wisdom;

! the role of KM’s four essential com-
ponents—knowledge, management,
technology, and corporate culture;

! the difference among data manage-
ment, information management, and
KM; and

! the KM process.

THE INFORMATION CONTINUUM

The information continuum progresses
along four stages—data, information,
knowledge, and wisdom—that are related
to each other in terms of context and the
understanding of relationships and pat-
terns they impart or require.15

Data

Data are the raw materials—the obser-
vations, facts, or figures—from which
information is obtained. Typical examples
of data include statistics, lists of items, and
lists of names and addresses.16 Statistics
about the number of earthquakes world-
wide, or the number of people who had the
flu, or the number of people hurt on the job
every year, are all data. Similarly, lists of
all the materials that a library has in its
collection, as well as lists of the names and
addresses of library staff or patrons, are
also data. Each library collects a tremen-
dous amount of data every day about the
items patrons check-out. During a typical
check-out transaction, a library system
may collect the following data elements:
the name, address, and phone number of
the patron, number of library materials
checked out, the format of materials
checked out (books, videos, etc.), titles
of materials checked out, fines if any on
the account, etc.

Data itself are relatively devoid of
context. For example, the name of a
particular book is the name of a book
regardless of whether it appears in the
library’s online public access catalog
(OPAC), a magazine article, a publisher’s
catalog, or on an advertising bulletin.

Information

When data are organized in a logical,
cohesive format for a specific purpose, it
becomes information. So, data about
earthquakes that occurred in the United
States and were above 6.5 on the Richter
scale will be considered information.
Similarly, if one were to extract data
about how many people between the ages
of eighteen and thirty-five had the flu, or
how many people actually died of job-
related injuries, it would become informa-
tion. Examples of information in the
library environment could include a list
of all the materials that were added to the
OPAC in the last three months; a bibliog-
raphy of all the materials used to answer a
specific reference question; a list of
patrons who checked out more than five
books in a certain time period; or a list of
the most frequently checked out books.

Data are also converted to information
when it is placed in a meaningful context
and helps in understanding the relation-
ships between different data elements. For
example, a five-year comparison of the
statistical data about the number of earth-
quakes, incidences of the flu, or on-the-
job injuries will provide information
about whether the numbers went up or
down. Similarly, a comparison of the
number of items listed in a library’s
OPAC for each of the past five years will
yield information about whether the col-
lection is growing or not. By comparing
check-out transaction lists at a particular
library, it is possible to obtain information
about how many items in various formats
were checked out during a specific time
frame.

Knowledge

Knowledge is stage three in the four-
stage continuum from data to wisdom.
When information is analyzed, processed,
and placed in context, it becomes knowl-
edge. Knowledge involves making infer-
ences and recognizing unusual patterns,
hidden trends, and exceptions in the data
and information.17 It involves creating a
mental model of the pattern or trend that
can be applied with a degree of reliability
and predictability in a particular context.18

Knowledge is an elusive and complex
process that requires an individual to
make value judgments based on prior
experiences and understanding of the
patterns.19 Based on this prior experience
and understanding, an individual may
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have formulated certain if–then rules
which can be applied with a degree of
predictability to similar situations.

For example, a knowledgeable geolo-
gist may look at the information on
earthquakes and be able to discern the
conditions and factors that make certain
geographic areas more prone to strong
earthquakes. Similarly, a knowledgeable
health worker may look at the information
related to the incidence of flu in eighteen-
to thirty-five-year-olds and deduce that
eighteen- to thirty-five-year-olds who
have children or work closely with chil-
dren are more likely to catch the flu. At a
library, a knowledgeable librarian may
observe that all new materials added to
the library in the past six months on
authors like Edgar Allan Poe, Amy Tan,
Alice Walker, and Nathaniel Hawthorne
not only get checked out right away but
constantly remain checked out. Or patrons
who check-out more than five books are
also the heaviest interlibrary loan users.
Or students who attend formal library
instruction or orientation sessions as part
of the curriculum are more likely and
willing to use electronic databases and ask
librarians for help.

Wisdom

When knowledge is applied to make
and improve decisions, processes, and
productivity, or to yield profits, it is
transformed into wisdom. Wisdom
requires individuals to be willing and able
to absorb information, evaluate, and
reflect on that information, decide
whether or not to use that information
for the specific problem or situation, and
understand why they made that deci-
sion.20 To be wise, individuals must not
only possess knowledge, but must also
have a thorough understanding of the
principles embodied within that knowl-
edge.21 A health worker who discovers
the relationship between the incidence of
flu among eighteen- and thirty-five-year-
olds and people who work with children
may decide to mount a hygiene campaign
targeted at eighteen- to thirty-five-year-
olds who work with children. Or a
librarian who discovers that students
who attend library orientation sessions
also use the library more frequently may
decide to approach administration and
prepare a plan so that all incoming fresh-
men students are required to take library
orientation sessions.

In summary, data, information, knowl-
edge, and wisdom are four stages along
the information continuum. Data are
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devoid of context and consist of observa-
tions, facts, or figures from which infor-
mation is obtained. When data are
organized for a specific purpose and
placed in context, it becomes information.
When information is analyzed to reveal
unusual patterns or hidden trends, it is
transformed into knowledge; and when
knowledge is applied to real life situations
to make decisions, it becomes wisdom.

KM’S FOUR ESSENTIAL

COMPONENTS

KM has four critical components—
knowledge, management, IT, and corpo-
rate culture. Each one of these compo-
nents plays a significant role in KM and
can have a tremendous impact on its
success or failure.

The Role of Knowledge in KM

Addleson states, bPeople have always
had knowledge and always used it.Q22 But
what exactly is knowledge? Knowledge is
the bknowingQ embedded in people’s
experiences, skills, expertise, competen-
cies, capabilities, talents, thoughts, ideas,
ways of working, intuitions, and imagi-
nations that manifests itself in the form of
the tangible artifacts, work processes, and
routines in an organization.23

There are two principal kinds of
knowledge—explicit, and tacit or implicit.
Explicit knowledge is knowledge that has
been bcodifiedQ or bfixed in some format,Q
i.e., explained, recorded, or documented,
and therefore can be shared easily with
users. Explicit knowledge may be codi-
fied or bfixedQ in the form of manuals,
written procedures, business records,
magazine, or journal articles, books,
Web pages, databases, intranets, e-mails,
notes, graphic representations, or audio
and visual materials. When knowledge is
bfixedQ or codified, a knowledge artifact is
created, and it is this knowledge artifact
that can be managed.24

Tacit or implicit knowledge is the
personal, unarticulated, unexpressed
knowledge possessed by an individual. It
is bthe stuff between people’s ears—the
know-how, the little tricks, the intuition,
the judgment, the stuff that makes things
work.Q25 Simply put, it is the knowledge
and expertise that a person has gained
over the years through experience, by
interacting with others, and through trial
and error. This knowledge resides only in
a person’s head or in his personal notes,
computer files, or desk drawers. It has
never been completely articulated, recor-
ded, documented, or written down in a
format understandable to people other
than the individual himself. It is estimated
that 80 percent of the most important
knowledge is tacit knowledge.26

A reference librarian, for example,
may possess a great deal of tacit knowl-
edge about how to answer difficult
reference questions such as what is in a
love bug that causes paint to discolor/peel
on a car; or the size of the egg of a
tapeworm; or the name of the agency that
can help to find matches for single,
missing shoes. However, this knowledge
is accessible to others only if the reference
librarian chooses to share it with her
colleagues through formal and informal
conversations, or through detailed notes,
an article, or book about the process
involved and the best sources used.
Similarly, standard reference sources such
as the Statistical Abstract of the United
States or Nineteenth Century Literary
Criticism are available to any library user.
However, knowing when and how to use
these resources to answer specific refer-
ence questions is tacit knowledge that
reference librarians possess.

‘‘For effective KM, it is essential
to capture both tacit and

explicit knowledge’’

Almost all activities people engage in
require some combination of explicit and
tacit knowledge. For effective KM, it is
essential to capture both tacit and explicit
knowledge. The real challenge of KM lies
in being able to identify and capture tacit
knowledge so that it can be retrieved
when needed. However, while explicit
knowledge is easy to record and transfer,
tacit knowledge is difficult to identify,
capture, and transmit. Therefore, most
organizations concentrate on managing
the 20 percent of the explicit knowledge
available, leaving it to coincidence that
tacit knowledge is used.27

Although converting tacit knowledge
to explicit knowledge is difficult, it is not
impossible. Tacit knowledge is generally
transmitted in the form of stories about
best practices, which are often docu-
mented and put on a network and are
subsequently used by other employees to
learn and improve processes.28 At Pay-
Maxx, the CEO successfully converted
his employees’ tacit knowledge to explicit
knowledge by asking all employees to
July 2004 3



S

write down step-by-step directions for
everything they did, thus forcing them to
record knowledge they had internalized as
experience or memory. This helped to
create detailed road maps of all processes
for colleagues and successors and even
unearthed weaknesses that needed to be
addressed.29

For KM projects to be successful, it is
important to differentiate between infor-
mation and knowledge. Not all informa-
tion is knowledge. Information cannot
become knowledge until it is analyzed
and acted upon, and it will only be acted
upon in the right organizational culture.30

While most organizations and employees
suffer from information overload, they do
not suffer from knowledge overload. On
the contrary, there is a dearth of knowl-
edge. One of the biggest challenges of
KM lies in being able to make sense of
the mountains of information, sifting out
valuable information, and sharing it.

The Role of Management in KM

Management is associated with some-
thing that bhas connotations of systemiz-
ing, providing structure, and contributing
an overall sense of coherence to an
organization.Q31 Other attributes of man-
agement include coordination, control,
integration, and the judicious use of
people, processes, and strategies to
achieve a goal. In KM, the principal goal
is to manage explicit and tacit knowledge
within an organization. To manage
explicit knowledge, organizations must:

! generate, create, or acquire knowledge;

! codify and organize knowledge to
facilitate easy access;

! make knowledge available to
others through communication or
publications;

! facilitate access to, and retrieval of
knowledge; and

! use and apply knowledge to solve
problems, support decisions, improve
performance, coach, and analyze sit-
uations and processes to support busi-
ness activities.32

Tacit knowledge can be managed in
two ways. It can be converted to explicit
knowledge, through written communica-
tions, interviews, and oral histories.
Organizations can also create bknowledge
communitiesQ or bcommunities of prac-
ticeQ to transfer tacit knowledge through
face-to-face interaction, verbal communi-
4 The Journal of Academic Librarianship
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cation and dialogue, hands-on instruction,
interactive problem solving, networking,
coaching, mentoring, training, and profes-
sional development opportunities. In the
traditional reference environment, tacit
knowledge is usually transferred through
knowledge communities or communities
of practice.

The Role of IT in KM

IT can serve as a powerful enabler of,
and provide effective and efficient tools
for all facets of KM including capturing,
sharing, and applying knowledge.33 The
ability of IT applications to search, index,
collate, archive, and transmit information
can greatly facilitate and improve infor-
mation collection, organization, classifica-
tion, and dissemination.34 Technologies
such as relational database management
systems, document management systems,
the Internet, intranets, search engines,
workflow tools, performance support sys-
tems, decision support systems (DSSs),
data mining, data warehousing, e-mail,
video-conferencing, bulletin boards, news
groups, and discussion boards can play a
pivotal role in facilitating the management
of knowledge. However, IT in itself is not
the bheartQ of KM and a project is not a
KM project simply because it utilizes or
incorporates the latest IT applications.35 IT
only plays a supporting role in KM; it
alone does not provide knowledge. While
IT can assist people in locating informa-
tion, people have to determine whether
that information is appropriate and rele-
vant to their particular need.36 They have
to analyze, interpret, understand, and place
that information in context for it to be
converted to knowledge.

The Role of Corporate Culture in KM

One of the most important enablers of
KM is an bopenQ corporate culture that
encourages people to interact with each
other, share ideas, experiences, and view-
points and be heard without fear of
reprisals.37 The absence of a corporate
culture that encourages collaboration,
trust, knowledge sharing, listening, learn-
ing, and creativity can be a major barrier in
developing and implementing a successful
KM project. Davenport et al. assert, bif the
cultural soil is not fertile for a knowledge
project, no amount of technology, knowl-
edge content, or good project management
practices will make the effort suc-
cessful.Q38 Jerry Junkins, the late CEO of
Texas Instruments said, bTransferring best
practices is not like transplanting a bego-
nia. It’s more like an organ transplant,
often rejected by the immune system as
bnot me!Q In companies, the immune
system is the culture, and if the culture is
not receptive, best practices, however
good, will be rejected.Q39

Without the wholehearted commitment
of top-level management, the KM initia-
tive will flounder and ultimately perish.
Management support must be forthcom-
ing in fiscal, personnel, and technical
resources, as well as with adequate train-
ing opportunities and reward systems.
Goman suggests KM initiatives often fail
because bAll too often team leaders
withhold information and dole it out on
a dneeds to knowT basis, executives ask
for collaborative input when what they
really want is a drubber stampT for
decisions already made, and people are
not sharing what they know due to a
variety of personal and organizational
inhibitors.Q40

The success of KM projects will
depend on the collaboration and knowl-
edge sharing between all participants, and
all participants must be actively engaged
in collecting and contributing content to
the projects. However, if employees are
penalized instead of being rewarded for
sharing their knowledge, they will not
contribute to the KM effort. Goman,
O’dell, and Grayson suggest that people
are often reluctant to share their knowl-
edge because they may:

! be too busy;

! not wish to take on additional res-
ponsibilities that come with sharing;

! be assigned to projects that do not
utilize their talents or aptitudes;

! feel that sharing knowledge will hin-
der their personal success;

! feel outranked and intimidated in team
discussions and think they have noth-
ing to contribute;

! not trust others with their knowledge
or that they will reciprocate by sharing
their knowledge;

! feel threatened and bpunishedQ for
contributing if their opinions are
ridiculed, criticized, or ignored; or

! work for managers and decision mak-
ers who withhold information from
them.41

Each of the four components of KM—
knowledge, management, IT, and corpo-
rate culture—plays a vital role in any KM
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initiative and has the potential to signifi-
cantly impact its success. Knowledge is the
explicit and tacit know-how that people
acquire through personal experience. Suc-
cessful KM initiatives try to manage this
explicit and tacit knowledge by recording
or codifying it or transferring it through
knowledge communities or communities
of practice. IT serves as a tool to help with
capturing, organizing, sharing, and apply-
ing knowledge. An open corporate culture
that encourages sharing of ideas and best
practices and the transfer of knowledge is a
critical enabler of KM.

DATA MANAGEMENT, INFORMATION

MANAGEMENT, AND KM

Organizations have utilized computers to
manage data and information since the
1950s. In libraries, computers have been
used primarily to automate and efficiently
manage processes such as circulation,
cataloging, serials, acquisitions, interli-
brary loans, and bibliographic information
retrieval. However, in the 1990s, dramatic
hardware and software improvements sig-
nificantly enhanced the ability of com-
puters to store, manage, manipulate, and
provide access to data and information.
These improved capabilities of computers
have spurred their use for KM activities in
organizations.

‘‘...improved capabilities of
computers have spurred their

use for KM activities in
organizations.’’

Data Management

Some of the earliest examples of
computerized data management systems
are Transaction Processing Systems
(TPSs). In the mid 1950s, organizations
started using TPSs to automate manual,
repetitive processes and collect data asso-
ciated with daily transactions such as
payroll, inventory control, ordering, bill-
ing, etc. TPSs were simple applications
that provided limited types of informa-
tion, primarily in the form of lists or
summaries of transactions.42

Data management systems were first
used in libraries for automating circula-
tion and serial records, cataloging, index-
ing, interlibrary loans, and assisting in the
retrieval of bibliographic information.
According to a Special Libraries Associ-
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ation survey, by 1966, data processing
equipment was being used by 209 libra-
ries, primarily for serials management and
acquisitions. In addition, 131 libraries
were using data processing systems for
reference or document retrieval.43 By the
late 1960s, a number of libraries had also
begun to develop first-generation OPACs
to enhance bibliographic information
retrieval. These early OPACs were
bknown itemQ finding tools that provided
few access points (typically only author,
title, and control number) to short non-
standard bibliographic records.Q44 Since
these first-generation OPACs had limited
functionality, and did not assist users in
discerning patterns or relationships bet-
ween the various data elements, they are
best characterized as data management
systems.

Information Management

In the 1970s and 1980s, the introduction
of database management technology pro-
vided a major impetus to information
management. Relational database manage-
ment systems (DBMSs) enhanced the
functionality of TPSs and permitted users
to rearrange and present data and informa-
tion in new and creative ways. With this
flexibility, users were able to discover
correlations between data elements. For
example, users could discover relation-
ships between sales of specific products
and the times of the year.45

DBMSs found several information
management applications in libraries. In
the 1970s and 1980s, they led to the de-
velopment of second-generation OPACs,
such as the University of Illinois at
Urbana Champaign’s OPAC, with greatly
enhanced bibliographic information
retrieval and data manipulation capabil-
ities. Users could search not only by
author and title, but could also search by
subject headings, keywords, Boolean
operators, and cross references. In addi-
tion, they could restrict searches to
specified record fields and limit results
by date, language, place of publication,
etc.46 The flexibility of picking and
choosing fields to search by enabled users
to combine and rearrange data elements in
various permutations and combinations,
and thus discover correlations between
data elements.

During these two decades, a number
of information management and retrieval
systems for improving access to period-
icals, newspapers, and other nonbook
sources were also developed. Online
bibliographic databases, indexing and
abstracting databases, and full-text data-
bases were introduced and began pro-
liferating. Databases and online retrieval
services such as DIALOG, BRS, OCLC,
WILSONLINE, VU/TEXT, MEDLINE,
Chemical Abstracts Online (CAS), Info-
Trac, Lexis, Nexis, ERIC, NTIS, Dun’s
Market Identifiers, AGRICOLA, and the
electronic edition of the Academic
American Encyclopedia made their
debut and began to permeate reference
work.47

In the 1990s, the number of online
databases containing bibliographic cita-
tions, indexes, abstracts, and full-text
expanded exponentially. The number of
online databases grew from 40 in 1972 to
300 in 1979; 2800 in 1987; 5300 in 1994;
and to as many as 12,000 in 2001.48 This
phenomenal growth led to online data-
bases becoming an integral part of refer-
ence services in libraries. In addition to
online databases, the World Wide Web
also became a key component of refer-
ence work in the 1990s.

Even though OPACs, online data-
bases, and the World Wide Web have
proliferated tremendously over the last
several decades and have become an
integral part of reference work in libra-
ries, they are still essentially information
management systems. IT applications in
libraries have simply changed the way
that libraries package, store, and provide
access to information. Instead of card
catalogs, libraries now provide access to
their holdings through OPACs; instead of
print journals, newspapers, directories,
and encyclopedias, libraries provide
access to this information through online
databases and World Wide Web gateway
sites. However, OPACs, online data-
bases, and the World Wide Web still
deal with the collection, codification,
classification, and organization of infor-
mation. These processes increase the
user’s access to information but do not
provide any value-added or special
insights to the user. They do not help a
user make inferences, recognize unusual
patterns, hidden trends, or exceptions in
the data and information they find. As
Borgman states, bInformation Retrieval
systems are little more than a set of
elaborate matching routines performed
very quickly on a high speed computer;
the system cannot dthinkT in the same
manner that humans can.Q49

For example, a user searching a
library’s OPAC may find a list of fifty
books on nuclear proliferation in a
July 2004 5
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matter of seconds. However, it is up to
the user or the librarian to determine
which is the best book for his particular
information need. Similarly, a user may
find lots of full-text articles in Wilson-
Select or Encyclopedia Britannica
Online on a particular topic, but the
online databases do not provide any
knowledge to the user as to which
article is the best or which database
would be the most appropriate for his
particular information need. Knowledge
about best sources or best practices is
tacit knowledge that librarians may
have acquired through experience, but
it is not transmitted to users through
information management systems like
the OPACs, online databases, and the
World Wide Web.

Knowledge Management

KM is not merely information col-
lection, organization, presentation, stor-
age, and retrieval. While information
and data management are important
components of KM, KM differs from
information and data management due
to its emphasis on collaborative learn-
ing, capture of tacit knowledge, and
value-add obtained through best practi-
ces and data mining.50 Early IT appli-
cations for KM took the form of
decision support systems (DSSs) and
expert systems (ESs). The goal of these
systems was to utilize IT applications to
either improve human decision making
or replace it entirely. As KM evolved,
it was recognized that human decision
making is a form of individual exper-
tise and cannot be supplemented or
replaced by IT.51 This realization led
to a quantum shift to bexpertise-cen-
tered management.Q52 The focus of KM
shifted from trying to supplement or
replace human expertise to trying to
encourage and facilitate its sharing.53

Unlike data management and informa-
tion management systems, KM does not
have a specific computer or IT associated
with it.54 KM may utilize one or more of a
host of IT applications such as data
warehousing, data mining, enterprise
information portals, document manage-
ment systems, groupware, DSSs, intra-
nets, Lotus notes, search engines, e-mail,
content management systems, and collab-
orative applications. Of these, data mining
applications perhaps have the greatest
potential for KM since they can help
users identify unusual patterns or hidden
trends in the data that are not otherwise
apparent.55
6 The Journal of Academic Librarianship
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‘‘...data management,
information management, and

KM are interrelated but distinct
operations.’’

In summary, data management, infor-
mation management, and KM are interre-
lated but distinct operations. Data
management systems automate manual,
repetitive processes related to daily trans-
actions within an organization and pro-
vide limited types of information.
Information management systems allow
users to manipulate and rearrange the data
to a certain degree and thereby help them
discover correlations between data ele-
ments. Information management is inex-
tricably integrated into today’s libraries in
the form of OPACs, online databases, and
the World Wide Web. Even though data
management and information manage-
ment may be important components of
KM, the ultimate objective of KM sys-
tems is to promote collaborative learning
and sharing within organizations.

THE KM PROCESS

KM is not a linear, static process. On the
contrary, it is a dynamic, cyclical process
that requires employees to continuously
engage with information, acquire new
knowledge, apply it to improve decisions,
create new information and knowledge in
the process, apply that new knowledge to
new situations, and so on.56 Three things
are central to the KM process. First,
people have to possess knowledge; sec-
ond, they have to be willing to use that
knowledge; and third, they have to have
the ability and wisdom to know when to
apply or use that knowledge.57 The KM
process consists of the following steps:

Knowledge Acquisition

The basic premise of KM rests on
attempting to capture and codify the
explicit and tacit knowledge of employ-
ees. If employees do not possess knowl-
edge, there will be no need for KM.
Therefore, the first step in the KM process
is knowledge acquisition by employees.

Knowledge Inventory

An organization cannot manage infor-
mation or knowledge that it does not
know about. Therefore, an organization
engaging in KM must first take a
bknowledge inventoryQ and explicitly
tabulate its knowledge assets.58 It does
not need to create an inventory of all its
knowledge, but focus on identifying
knowledge that is critical, highly valua-
ble, reliable, and useful to the organiza-
tion or business unit such as the
following:

! knowledge of a specific job or task,
e.g., how to do reference work;

! a list of subject or task level experts
who have the best qualifications, latest
training, or expertise to best perform
certain jobs/tasks;

! a list of experts who can solve
particular types of problems that have
the potential to reoccur;

! knowledge of historical precedents—
have certain processes been tried
before and what was their outcome;

! knowledge of customers and compet-
itors; and

! knowledge about creating successful
project teams—knowing who has the
skill sets for similar projects and has
worked together successfully in the
past.59

Link Knowledge to Corporate
Strategy

The third step in the KM process is to
link the knowledge inventory to key
business processes that drive corporate
strategy or performance. Key business
processes may include product develop-
ment, service enhancement, customer
management, sales, etc.60 This step will
assist in discerning the most critical and
vital knowledge elements required for
key business processes and will help to
filter out knowledge that is only periph-
eral or tangentially important. Based on
this step, the knowledge inventory can be
refined to create a hierarchical represen-
tation of critical and peripheral data
elements.

Knowledge Map

The fourth step in the KM process is to
create a knowledge map. This involves
capturing the key inputs and outputs of
knowledge. Key inputs may include
specific data and information, verbal or
written communications, and other shared
explicit and tacit knowledge such as best
practices. Key outputs may be internal
documents, reports, research papers, pro-
cedures, internal benchmarks, and best
practices.
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Knowledge Collection andOrganization

The fifth step in the KM process
focuses on developing a process to
systematically capture, record, and organ-
ize the key inputs and outputs of knowl-
edge and to find, collect, and organize
internal knowledge and best practices.

Knowledge Access and Dissemination

The collection and organization of best
practices and other knowledge are mean-
ingless if users do not have access to it
when they need it. Therefore, the sixth
step in the KM process focuses on
creating a mechanism to improve access
to this knowledge so that it can be
retrieved, disseminated, shared, under-
stood, and used repeatedly.

Knowledge Application

As users apply best practices to new
situations to improve performance, they
will adapt, refine, and modify those
practices and create new best practices.
The final step in the KM process involves
capturing these new best practices and
adding them to the KM application so that
they can be made available to users in the
future.61

To summarize, KM is a dynamic,
cyclical process that moves through sev-
eral stages. Employees acquire knowledge
in the knowledge acquisition phase. The
organization tabulates its knowledge
assets and creates a knowledge inventory.
This knowledge inventory is linked to
organizational strategy. Subsequently, key
inputs and outputs of the knowledge are
mapped, systematically collected, and
organized. A process is developed for
providing access to and disseminating the
knowledge and best practices collected.
Users access and apply this knowledge to
improve performance and generate new
knowledge in the process, which is
collected and so on. Most KM projects
do not try to manage all the knowledge
that exists within an organization. A
majority of KM projects focus on manag-
ing the knowledge embodied within a
single business unit, area, or domain.62

The following sections of this paper will
focus on the application of KM to
reference services in libraries.

KM AND REFERENCE SERVICES—
NEEDS ANALYSIS

Euster states, bThe glory of libraries lies in
their ability to gather together new and
established information and knowledge,
and to maintain them in an organized
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fashion that is stable and reliable.Q63

Libraries have fulfilled this mission remar-
kably well and have become vast reposi-
tories of information. In the process, they
have generated a considerable amount of
information and knowledge about internal
operations and processes, including refer-
ence services. Reference librarians have
long recognized the need to capture,
codify, record, and bfixQ the collective
knowledge of their colleagues in some sort
of explicit knowledge artifact. This need
stems from three principal realities of
reference work:

! Reference librarians in libraries across
the United States and the world answer
thousands of questions every day.

! Reference librarians manage to answer
only 50–60 percent of the questions
correctly; therefore, there is immense
potential to improve services and learn
from each other by sharing correct
answers.

! It has long been recognized that libra-
rians cannot remember all sources.

Reference librarians answer tens of
thousands of questions every day. In some
library systems librarians may respond to
ten million plus questions per year.64 To
answer these thousands of questions,
reference librarians consult a vast number
of information resources in a variety of
formats such as reference books, period-
icals, pamphlets, newspapers, circulating
books, vertical files, picture files, outside
sources, the library catalog, electronic
databases, and the Internet.

In the process of helping users locate
relevant information, librarians have
amassed enormous amounts of tacit
knowledge about print, electronic, and
community resources. They have internal-
ized knowledge about resources and tools
most appropriate for each query, as well as
the reference process used to find these
resources. However, it is virtually impos-
sible for any single reference librarian to
have complete recall of all the materials in
his or her library collection, keep up with
the constant flow of new materials, and
consistently remember the best sources for
answering specific reference questions.65

O’Dell suggests, bThe next best thing
to knowing something is knowing where
and how to find it—just in time.Q66
Reference librarians know where and
how to find information when it’s
needed only about half the time. This
is reflected in the results of more than
forty unobtrusive surveys of ready refer-
ence questions in public and academic
libraries in the United States, England,
Australia, Canada, New Zealand, and
Germany, which reveal that reference
librarians managed to provide correct
answers to only about 50–60 percent of
these questions.67

‘‘KM systems are needed to tap
into this ‘communal knowledge’

of librarians’’

While no single librarian can consis-
tently keep track of or remember the best
sources of information for all reference
questions asked, collectively reference
librarians possess tremendous knowledge
about various reference processes and in-
formation sources to answer a multitude of
queries. KM systems are needed to tap into
this bcommunal knowledgeQ of librarians.
Waters, in an article about the National
Agricultural Library’s (NAL) attempts at
developing a bcomputerized expert sys-
temQ to assist users in obtaining answers to
questions on agricultural topics, wrote:

‘‘No single librarian is capable of

remembering the best sources for locating

answers to all the questions asked at a typical

library reference desk. Tools are needed to

assist reference librarians in their work.

These tools could aid end users themselves

in locating either appropriate information

sources or the specific answers to their

questions without professional assistance.

An expert system that serves as such a tool

could free librarians to handle complex

queries requiring in-depth effort and relieve

them of the more ready reference and

directional questions. It could also be used

to stem dbrain drainT by acquiring and

making available the special and local

knowledge of reference librarians who are

leaving the library.’’68

In addition to serving as buffers
against the imperfect memories of
librarians, allowing librarians to focus
on more complex queries, and stem-
ming brain drain, KM systems for
reference work also have several other
benefits. Such systems can help refer-
ence librarians to

! systematically collect, organize, and
record the explicit and tacit knowledge
of expert reference librarians;

! quickly and efficiently locate answers
to frequently asked questions, or
July 2004 7
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questions that are difficult and time
consuming to answer;

! improve decisions about the best
reference sources to consult for
answering a particular question;

! improve knowledge sharing;

! acquire in-depth knowledge of their
library’s collection;

! understand the types of questions
they get asked most often and the
various information resources avail-
able in their library to answer those
questions;

! improve collection development—de-
termine which questions they do not
have sufficient resources on, and ad-
dress gaps in their library collection;
and

! improve patron access to information.
A KM system users can search them-
selves can guide them to appropriate
resources or specific answers without
assistance from a librarian.

The high volume of questions reference
librarians deal with daily, an average
success rate in answering reference ques-
tions correctly, and the limitations of the
human memory, collectively establish a
firm need for reference librarians to adopt
collaborative sharing and learning initia-
tives such as KM. Corporate and academic
libraries are beginning to recognize the
benefits of KM initiatives and tap into their
potential.

KM APPLICATIONS FOR REFERENCE

SERVICES

Over the years, reference librarians have
made some attempts to collect, organize,
codify, and bfixQ their internal information
and knowledge and share it with their
colleagues or users through formal and
informal KM initiatives. These initiatives
span the gamut from informal, paper-
based, loosely organized card-files of
frequently asked questions, to technolog-
ically sophisticated applications such as
ESs and data mining tools.

Frequent Question Card Files

Early attempts to capture the collective
memory of reference librarians were rather
informal and generally consisted of infor-
mation about elusive or repeatedly asked
queries recorded on index cards that were
filed either alphabetically or by subject.
8 The Journal of Academic Librarianship
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Known by a variety of names—quick
reference file, hard question file, fugitive
file, query file, rough-reference file, useful
reference file, information file, file of
answered questions, vertical file—these
card files recorded very basic information
or hints. There was no systematic attempt
at collecting, recording, editing, or updat-
ing information. Most contributions were
voluntary, and staff contributed items as
and when they deemed appropriate. As
early as 1897, Eleanor B. Woodruff
provided guidance on what to include in
the card files and suggested that staff
record the following:

! all materials that were found with
difficulty, i.e., those that took a long
time to find, or were found in sources
that were not obvious;

! references to questions asked fre-
quently or repeatedly;

! odds and ends of useful information
that staff picked up during the course
of their reading;

! information or items not easily located
through indexes; and

! any information or items that staff were
likely to need in the future but would be
at a loss to find again.69

Grogan suggested that librarians also
include in the card file specialized
information of local interest and queries
that could not be answered despite a
thorough search.70 Miller recommended
that the card file include references to
community resources and people with
special talents or interests who may be
able to assist with answering certain
reference queries.71

Although there is anecdotal evidence
that ready reference card files existed in
almost every library, there is very little
systematic study or evaluation of these
card files in the library literature. The
few cases reported in the library liter-
ature suggest that the bready referenceQ
card files at some libraries were very
large and were designed to supplement
existing reference tools. For example,
the ready reference files at the Chicago
Public Library filled as many as 200
filing cabinet drawers and according to
a 1982 study by Bronwyn P. Parhad
were used to answer 30 percent of the
1000 phone queries received every
day.72 The fugitive files at the Univer-
sity of Minnesota Libraries in Twin
Cities comprised of thirty-six hanging
file folders in 1999.73 Perez character-
izes these bfrequent questionQ card files
as bbeta-test knowledge-bases.Q74 A
number of ready reference files, such
as those at the University of California
at Los Angeles, were computerized in
the 1980s.75 In 1992, the ready refer-
ence card file at California State Uni-
versity, Long Beach (CSULB), was
automated to provide keyword access
to 800 tidbits of elusive information.
Any CSULB reference librarian could
add records to, or search this automated
reference file.76

Knowledge-based ESs

In addition to ready reference files,
university and public libraries developed
many prototype knowledge-based ESs in
the 1980s and 1990s to assist librarians
with simple fact-type questions. These
knowledge-based ESs basically consisted
of three components: an interface module
where a user could ask a question; a
knowledge base comprising of if–then
rules that an expert librarian would
follow; and an inference engine that
specified how the if–then rules applied
to the user’s particular query.77

One of the earliest ESs was Pointer.
Developed by the State University of
New York Buffalo’s Government Docu-
ments department, Pointer guided users
through a series of menus to help them
select a reference resource for their
particular government documents query.
Answerman, an ES developed by the
National Agricultural Library, guided
users to reference sources likely to answer
questions related to agriculture. Plexus, an
ES for the domain of gardening,
employed a natural language interface
and guided users to reference resources,
personal specialists, and institutions
related to gardening. The Online Refer-
ence Assistance developed by the Uni-
versity of Waterloo mimicked a librarian
in answering factual questions. It sug-
gested strategies for literature searches,
explained how to find whether specific
documents were in the library, and helped
in filling out interlibrary loan forms.78

Other subject-specific ESs include the
following: Research Advisor for business,
education, and economics; Reference
Advisory System for law, life sciences,
medicine, and public health; Tome-
Searcher for business, computer science,
electrical engineering, IT, and material
science; Pronto for law; Patent Informa-
tion Assistant for patents; Cansearch for
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cancer research; and CHEMREF for
chemistry.79

‘‘Corporate and special
libraries are leading the way

in developing knowledge
repositories’’

Knowledge Repositories

Corporate and special libraries are
leading the way in developing knowledge
repositories. The WebLibrary at Digital
Equipment Corporation evaluates, ana-
lyzes, synthesizes, qualifies, and delivers
externally created content to 1500 corpo-
rate library users worldwide. WebLibrary
is a Web-based corporate intranet that
serves as the delivery vehicle for online
pathfinders, electronic content created
through specific business partnerships,
tailored views of news, market research,
technical information, and other informa-
tion and knowledge that impacts business
decisions.80 Kalliope, developed by
librarians at Hewlett-Packard, is a KM
repository bof internal documents written
by software engineers in support of their
software development activities.Q It is a
knowledge access tool on the corporate
intranet that captures, stores, indexes, and
tracks thousands of documents created
and used repeatedly by 1500 software
engineers working in various labs in at
least four geographical regions. Kalliope
allows engineers to search for, locate,
retrieve, and share documents quickly and
efficiently.81 The SunLibrary provides
KM services to Sun MicroSystems
through its corporate intranet, SunWeb.82

The Oak Ridge National Laboratory
Library is engaged in KM initiatives to
improve access to strategic knowledge
throughout the organization. It is piloting
a Virtual Proposal Support Center to
bincrease access to knowledge about
grants and proposals of interest to Oak
Ridge.Q Intended as a one-stop shopping
center for scientists, the Virtual Proposal
Support Center will allow them to search
multiple databases for grants and pro-
posals, retrieve lists of experts available to
support a proposal, and access similar
proposals and lessons learned. In addition,
scientists will be able to retrieve the same
types of knowledge from collaborating
institutions.83 Corporate librarians at
Aventis Pharmaceuticals have built a
global information portal to facilitate
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knowledge sharing between 65,000
employees’ worldwide. Through the por-
tal, users can access information about
1000 resources, searchable archives of
daily news stories, industry newsletters,
and other information pertinent to the
company.84

Recent KM initiatives in academic
libraries include Refquest, the Common
Knowledge Database (CKDB), the Refer-
ence Desk Manager, and the Reference
Desk Program. Refquest, a searchable
Internet-based reference information
knowledge base developed by the Ithaca
College Library, permitted natural lan-
guage searching of 200 reference ques-
tions entered from the library’s bfrequently
askedQ questions file, questions of current
and future interest, and interesting ques-
tions. It provided short summary answers
to the reference questions, together with
notes, lists of reference sources, pertinent
Web sites, pointers to materials in library
collections elsewhere, and contact infor-
mation for other organizations as well as
human experts.85 CKDB was developed
by librarians at the New Brunswick
Campus Libraries of Rutgers University
to facilitate knowledge sharing between
various campuses. It focused on acquiring,
collecting, and sharing information and
knowledge useful for reference librar-
ians.86 Librarians at Oregon State Univer-
sity designed Reference Desk Manager, a
Web-enabled, keyword searchable KM
database that replaced information previ-
ously recorded in card files, manuals, and
clipboards. It contains frequently asked
questions, information, and resources for
class assignments, important policies and
procedures, e-mails, addresses, phone
numbers, and URL’s of frequently used
local resources.87 The Faculty Database,
Reference Desk Program, and Collection
Development Helper are KM databases
developed at Cal Poly library to assist
librarians in their work. The Reference
Desk Program is an online Web-based
database where librarians can record
information about class assignments, dif-
ficult questions, and problems. This infor-
mation was previously recorded in card
files and clipboards kept at the reference
desk.88

A clearer understanding of the differ-
ence between KM approaches in corpo-
rate and academic libraries can be
obtained by placing them in the context
of Peter Drucker’s two incarnations of
knowledge: bKnowledge applied to the
new is innovation; and knowledge applied
to the existing processes, services, and
products is productivity.Q89 KM efforts in
corporate libraries incorporate both incar-
nations since they promote innovation and
help to increase productivity. KM initia-
tives in academic libraries focus primarily
on the second incarnation and are geared
towards improving productivity and
knowledge sharing between reference
librarians.

Electronic Listserv’s, USENET
Newsgroups, and Collaborative

Reference

Reference librarians have also taken
advantage of the World Wide Web to build
online communities of practice through e-
mail listservs, USENET newsgroups, dis-
cussion boards, and collaborative digital
reference applications to manage and share
their collective knowledge. Stumpers, an
electronic listserv created in 1992, is an
Internet-based mailing list that allows
librarians to consult with hundreds of
colleagues throughout the world about
difficult or sticky reference questions.
Therefore, a question that may seem
impossible to answer to one librarian may
very easily be answered by another librar-
ian who has either tackled it before or
knows the answer due to a personal interest
in that particular subject area. In 1994,
more than 700 reference librarians sub-
scribed to Stumpers and 50–100 questions
were exchanged every day through the
listserv. The questions and answers ex-
changed are stored in a searchable archive
for future use and retrieval.90

In addition to Stumpers, reference
librarians have also developed online
communities of practice such as special-
ized USENET newsgroups on various
subjects. Questions that recur frequently
in a newsgroup are collected, answered,
put through an intense peer review and
revision process, and posted to FAQ files
of the newsgroup.91 These FAQ files
become knowledge repositories that can
be tapped into repeatedly.

Reference librarians are also harness-
ing the power of the World Wide Web
to create collaborative reference pro-
grams. One such program was the
Collaborative Digital Reference Service
(CDRS), a pilot program started by the
Library of Congress and sixteen partner
libraries in early 2000.92 CDRS was a
question-and-answer system that utilized
customer relationship management soft-
ware (CRM). It notified libraries world-
wide about reference questions needing
to be answered and routed questions to
appropriate libraries. This provided
July 2004 9
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librarians with access to library collec-
tions beyond their own collections,
hence improving the likelihood of the
question getting answered. Questions
and answers were stored in an archive
database.93 By 2002, when CRDS
ceased operations, it had 260 participat-
ing libraries.94

CDRS was replaced by Question-
Point, a collaborative effort of OCLC
and the Library of Congress. Launched
in June 2002, QuestionPoint is a collab-
orative network of reference librarians
throughout the world who lend their
expertise to answer reference questions.
After library patrons submit a question
on QuestionPoint, it files, tracks, and
manages the questions; automatically
routes questions to appropriate libraries
locally, in consortia or cooperatives,
and/or to international libraries in the
Global Reference Network; and con-
structs a searchable Global Knowledge-
base of asked and answered reference
questions. In 2003, QuestionPoint had
300 member libraries, and over 3000
question and answer sets in its Global
Knowledgebase.95

Through electronic listservs like stum-
pers, USENET newsgroups, and collabo-
rative reference services like CDRS and
QuestionPoint, reference librarians are
engaging in KM by creating knowledge
repositories, improving knowledge access,
and enhancing the knowledge environ-
ment. By writing down answers to difficult
reference questions in e-mail and Web-
based responses, reference librarians are
recording the explicit knowledge about
particular sources, as well as tacit knowl-
edge that they had internalized about
where to look for the information, and
creating knowledge artifacts that can be
managed and reused.
Data Mining and Data Warehousing
Applications

Data mining and data warehousing
applications have been used by the corpo-
rate world as DSSs for more than a
decade. However, libraries are just begin-
ning to tap into their potential. In 2003,
Barbara Mento and Brendan Rapple sur-
veyed 124 members of the Association of
Research Libraries (ARL) to determine
the extent to which they were using data
mining technologies. Of the sixty-five
respondents, 26 or 40 percent did use data
mining and 38 or 58 percent believed that
data mining could be a valuable tool.
However, most libraries are using data
10 The Journal of Academic Librarianship
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mining and data warehousing to
strengthen administrative decision making
by facilitating the collection and analysis
of data pertaining to door count statistics,
circulation, interlibrary loans, collection
development, acquisitions, electronic
resource usage, and Web usage patterns.96

For example, the MIT data warehouse
contains data on collection management,
cataloging, and serials’ management.97

Similarly, Indiana University libraries data
warehouse contains data about circulation
statistics, acquisition statistics, and title/
volume counts for the collection.98 The
Vanderbilt University library data mining
effort focuses on collecting Web usage
statistics with the help of the Web Trends
software.99

With respect to reference services, data
mining and data warehousing is being used
either to facilitate library users’ research by
mining the Web and building large repo-
sitories of information resources, or track-
ing usage patterns for Web and electronic
services. One example of a repository of
information resources is INFOMINE, a
virtual library of evaluated Internet resour-
ces such as databases, electronic journals,
e-books, bulletin boards, mailing lists,
OPACs, articles, directories or researchers,
and other information.100 The library
literature reviewed did not yield any
examples of data mining or data ware-
housing initiatives in libraries that
focussed on collecting and analyzing
patterns about the internal knowledge of
reference librarians and the services they
provide. None of the applications system-
atically collected, analyzed, or tried to
discover patterns in how reference librar-
ians answered specific reference questions,
the process they followed, their success
and failure rates in answering questions,
and the explicit and tacit knowledge that
they accumulated and transmitted or
recorded.

In summary, reference librarians rec-
ognize the benefits of KM and of
collaborative and knowledge sharing
activities. They have attempted to col-
lect, organize, codify, bfix,Q and share
their internal explicit and tacit knowl-
edge through KM initiatives such as
frequent question card files, knowledge
repositories, electronic listservs, news-
groups, collaborative reference, data
mining, and data warehousing applica-
tions. Although these early KM efforts
are a step in the right direction, KM
initiatives in libraries have a long way
to go and have tremendous potential for
improvement.
ANALYSIS OF KM APPLICATIONS FOR

REFERENCE SERVICES

Although libraries are starting to embrace
KM, it has not been widely integrated into
the business processes of most libraries.
Very few libraries are initiating breal-lifeQ
KM projects that are linked to the corpo-
rate business strategy. Stratigos suggests
that these early KM efforts represent
bmore of a grass-roots approach to KM
than anything systematically organized
from the top.Q101 After analyzing fifty-
three knowledge-based ESs for general
reference work, Richardson concluded
that real or commonsense knowledge
was not present in any of the systems, pri-
marily due to the dearth of expert knowl-
edge. He suggested that since the fifty-
three prototype systems were capable of
assisting reference librarians with some
basic, fact-type questions, these systems
were more appropriately classified as
bassistantsQ rather than expert KM sys-
tems.102 KM systems developed in libra-
ries thus far suffer from one or more of the
shortcomings discussed in the following
analysis.

‘‘Perhaps the biggest
shortcomings of KM initiatives

in libraries stems from the
confusion surrounding the

terms ‘information’ and
‘knowledge’...’’

Information versus Knowledge

Perhaps the biggest shortcomings of
KM initiatives in libraries stems from
the confusion surrounding the terms
binformationQ and bknowledgeQ and how
each of these terms relate to the term
bmanagement.Q103 Many library and infor-
mation science professionals equate KM
with the organization of knowledge.104

However, as discussed earlier in this
article, the mere organization of knowl-
edge is not KM—it is information man-
agement. While some librarians consider
information tools like the library catalog
as beta-test knowledge bases,105 a clearer
understanding of the distinction between
information and knowledge would lead to
the classification of the library catalog as
an example of information management
rather than KM.

Knowledge as an Asset

Davenport et al. identify four broad
types of objectives for KM projects: b(a)
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create knowledge repositories, (b)
improve knowledge access, (c) enhance
knowledge environment, and (d) manage
knowledge as an asset.Q106 Most KM
applications for reference services revolve
around the first three objectives, creating
knowledge repositories, improving
access, and enhancing the knowledge
environment. Very few focus on manag-
ing knowledge as an asset that can add
value or produce a return on investment.

Lack of Systematic and Logical
Approach

Successful KM systems must be
grounded in a systematic and logical
approach.107 However, most KM initia-
tives in libraries have not followed a
systematic and logical approach/process
to identify, organize, or share internal
knowledge or best practices to improve
the operational effectiveness of the
library.108 Very few libraries have explic-
itly tabulated their knowledge assets or
created knowledge inventories and
knowledge maps of their internal knowl-
edge. As evidenced from the KM systems
discussed above, librarians contributed
best practices and knowledge to the KM
databases on a purely voluntary basis. The
only criterion for adding information to
the KM database was the perceived need/
value of such information by a particular
reference librarian.

Who are the Experts?

As mentioned earlier, knowledge
acquisition is the first step in the KM
process. For successful KM systems for
reference, it is critical to identify reference
librarians who are experts in their subject
domains, are willing to share their knowl-
edge, and whose knowledge can be coded
for computerized systems.109 According
to Richardson’s rule, only 5 percent of the
reference librarians can be considered
experts; another 10 percent are really
good; and 85 percent are MLS compe-
tent.110 Many KM systems developed
thus far have not made a concerted effort
to identify experts either internally within
a particular library or externally in the
overall library community. They have also
failed to capture the knowledge of the 15
percent truly expert or good reference
librarians.

Capture Explicit versus Tacit
Knowledge

Successful KM systems try to capture
both explicit and tacit knowledge. Most
KM systems in libraries focus on captur-
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ing the explicit knowledge of reference
librarians—e.g., what information is
available on a particular topic, where is
it available, and what are the best sources
for a specific query. Typically, this infor-
mation is compiled in the form of a
bibliography or list and added to a
searchable computerized or Web-based
database. However, these KM applica-
tions do not satisfactorily or systemati-
cally capture and codify the tacit knowl-
edge of reference librarians—knowing
how to find information, where informa-
tion is available, how to select the right
sources, when to use a certain source, how
to follow a trail of clues to get to the right
information, etc.

Focus on Product versus Process

Most KM initiatives in libraries have
been project oriented rather than process
oriented. They have focussed more on
building specific products or applications
rather than refining reference work to
create a process that actively generates
and communicates knowledge. Reference
librarians continue to employ the basic
reference process that has the following
steps:

a. Library user articulates problem.

b. Librarian analyzes the query to
determine information need.

c. Librarian negotiates question.

d. Librarian identifies and selects specific
reference tools that may provide
answer to the query.

e. Librarian selects reference sources that
provide answer.

f. Librarian communicates information
selected to the library user.

g. If user is satisfied with answer, the
process is terminated here. If user is
not satisfied, librarian renegotites
query and repeats steps c through f.111
‘‘Successful KM initiatives help
an organization to establish

internal benchmarks, identify
and record best practices, and

create an environment of
continuous learning’’

Successful KM initiatives help an
organization to establish internal bench-
marks, identify and record best practices,
and create an environment of continuous
learning. KM systems implemented in
libraries so far have not achieved these
goals. They have not led to a restructuring
of the basic reference process to either
improve its efficiency, uncover flaws in
the process, or streamline it. To establish
internal benchmarks, identify best practi-
ces, and promote continuous learning,
reference librarians will need to integrate
KM into, and add an additional step to,
the reference process—that of recording/
debriefing and failure analysis after com-
pleting each reference transaction. They
must make a concerted effort to record
reference interactions in detail and ana-
lyze and provide expert commentary on
successful as well as unsuccessful refer-
ence queries. To learn from the process
and avoid repeating mistakes, it is vital to
record what worked, what did not work,
which steps in the process were useful,
and what would they do differently next
time. In the absence of this additional step
of debriefing and failure analysis, refer-
ence librarians will be unable to improve
the reference process and the performance
of their work.112

Build it and They will Come

O’Dell and Grayson emphasize that
bjust creating databases will not cause
change to happen.Q113 KM initiatives for
reference will not succeed if they are not
tied to specific goals or objectives within
the library or the larger organization. The
goals may be to improve communication
between reference librarians, prevent
them from reinventing the wheel, or to
share knowledge with patrons. Perkins
cautions bDon’t assume that if you build
it, they will come. First ask, what is the
business problem that this application is
trying to solve? If you can’t find an
acceptable answer, don’t do it.Q114

Not Linked to Organizational Strategy
or Performance

Another shortcoming of KM initiatives
in libraries is that a majority of them are not
explicitly linked to organizational strategy
or performance. Very little effort has been
made to understand how the best reference
practices apply to, add value to the work of,
and are used by different stakeholders. Are
they valuable to users? To librarians? To
the larger organization of which the library
is a part? Is there empirical evidence of
this? There is also no concerted attempt to
analyze how KM initiatives add value to
reference services and promote future
innovation and improvements in either
the reference process, the library, or
July 2004 11



S

organization as a whole. Also lacking is a
systematic evaluation of how KM initia-
tives assist in adapting and applying best
practices to new situations and to improve
and streamline them.

To summarize, KM initiatives in libra-
ries can be further improved by critically
analyzing them and addressing several
shortcomings. For more efficient KM
systems that can yield greater benefits, it
is vital that libraries engaging in KM
clearly understand the distinction between
information management and KM and
learn to treat knowledge as an asset. They
must also adopt a systematic and logical
approach based on the KM process,
identify the internal and external knowl-
edge experts, and focus on capturing and
making available tacit as well as explicit
knowledge. Libraries engaging in KM for
reference services must also focus on
refining the reference process to include
failure analysis, establishing clear goals,
and linking KM initiatives to organiza-
tional strategy and performance.

CONCLUSION

KM initiatives have the potential to assist
libraries in capturing, collecting, organiz-
ing, and disseminating the collective
memory and wisdom of reference librar-
ians and helping them become more
productive, effective, and customer serv-
ice oriented. KM can also help libraries
streamline their day-to-day operations,
improve their visibility and involvement
in the larger organization, and assume a
leadership role in helping to capture the
institutional memory. However, success-
ful KM initiatives require a clear under-
standing of the information continuum;
the four key components of KM; the
distinction between data management,
information management, and KM; and
the KM process. KM initiatives are most
likely to be introduced and succeed at
libraries that function as learning com-
munities, have strategic goals, a knowl-
edge sharing culture, the versatility to
accept new challenges and try different
approaches, and the ability to harness the
power of IT. To develop KM initiatives
for reference services, librarians and
library administrators must:

! Identify the core mission and goals
of why a library provides reference
services

! Identify what kind of knowledge is
vital and essential either to provide
core services or improve services
12 The Journal of Academic Librarianship
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! Determine who has this knowledge, or
if nobody has it, then how can this
knowledge be acquired. In other
words, identify the experts. This is
the knowledge acquisition phase

! Put processes in place so that this
knowledge can be used to improve
the core mission and goals of the
reference service

! Create processes so that reference
librarians know:

! What knowledge is available

! Who has it, i.e., who are the
experts

! How can it be used or applied to a
particular situation or context

! How can it be mapped, captured,
and bfixedQ as a knowledge artifact

! How can it be made easily acces-
sible for reuse by others

! How can it be refined further
and added to, to improve future
processes.

Since bknowledge and knowledge pro-
cesses are inextricably tied to the function,
structure, culture, and mission of an or-
ganization,Q115 an effective KM strategy
will require libraries to develop an in-
depth understanding of the domain of
knowledge and how it is used within their
broader organization. Reference librarians
will have to bshift (their mental models)
from custodians of a document collection
to managers of the corporate memory.Q116

They must move beyond the role they
have always excelled at—finding, select-
ing, organizing, and managing informa-
tion—to creating and managing knowl-
edge. They must move beyond being
badministrative workersQ who organize
things for others to access and become
true bknowledge workersQ who use knowl-
edge as a dominant aspect of their work
and possess high levels of skills and
expertise.117
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