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From Data to Knowledge and Back Again:
Understanding the Limitations of KMS
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Researchers in the field of information systems (IS) view IT-enabled knowledge management
solutions as novel approaches to the stimulation of creativity and innovation in post-industrial
organizations; hence, the focus by researchers on the role of information and communication
technologies (ICT) in enabling and supporting knowledge work. However, despite some suc-
cess stories, recent research indicates that the majority of knowledge management systems
(KMS) have been unsuccessful. This situation has led some to voice deep-seated concerns about
the knowledge management paradigm and its influence on the IS field—particularly the belief
that IT can help capture, store and transfer knowledge. This paper’s objective is to deepen the
IS field’s understanding of the limitations and capabilities of knowledge management systems.
A case study of an Irish software vendor’s experiences in developing KMS using case-based
reasoning technologies is undertaken to help achieve this objective. The findings of this study
illustrate that: (a) the KMS developed in the organization studied did not meet the claims of
their creators, as the applications provided a poor approximation of the ‘horizons of under-
standing’ of domain experts whose knowledge these systems purported to capture, store
and transfer; (b) the ontological and epistemological perspectives of developers were overtly
functionalist in orientation and were insensitive to the socially constructed and institutional
nature and context of knowledge. The findings lend weight to the claim that information tech-
nology deals with data only, and knowledge management requires social as opposed to tech-
nical support, in that appropriate institutional mechanisms, rather that technological solutions,
constitute the corporate memory. Copyright © 2003 John Wiley & Sons, Ltd.
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INTRODUCTION

Knowledge management systems (KMS) are
viewed as novel approaches to the stimulation of
creativity and innovation in post-industrial organi-
zations (Davenport and Pruzak, 1998; Kanter, 1999;
Laudon and Laudon, 2000). Researchers in the IS
field have therefore focused on the role of informa-
tion and communication technologies (ICT) in
enabling and supporting knowledge work (see
Davenport et al., 1996; Sviokla, 1996). Examples of
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such technologies include, for example, decision
support, groupware and computer-mediated colla-
boration applications, data warehouses, video
conferencing, intranets, the Internet, artificial intel-
ligence (AI) based applications, and so on (Daven-
port and Prusak, 1998; Carlsson et al., 2000; Alavi
and Leidner, 1999, 2001; Damsgaard and Schee-
pers, 2001). The application of such technologies
underpins a new breed of IS called knowledge
management systems: such systems range from
directories/databases of domain experts and key
knowledge workers in organizations, to systems
that purport to capture, store, and transfer the
knowledge of organizational actors for access by
others within the organization for decision support.

Copyright © 2003 John Wiley & Sons, Ltd.
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Recent research indicates that many knowledge
management systems are unsuccessful (see
Schultze and Boland, 2000), with Storey and
Barnett (2000) reporting failure rates of over 80%;
nevertheless, Davenport et al. (1996) catalogue a
number of success stories. While there is much
debate, theorizing, and writing of a normative nat-
ure on the topic, there is a paucity of in-depth
empirical research on the development and imple-
mentation of KMS. Inconclusive findings and a
dearth of empirical evidence has led some to voice
deep-seated concerns about the knowledge man-
agement paradigm and its influence on the IS field.
Of particular concern are the belief that KMS con-
stitute a new type of information system (as
opposed to DSS5, GDSS, EIS and expert systems,
etc.) and the claims that they can capture, store,
and transfer knowledge within organizational con-
texts.

To better understand the limitations and capabil-
ities of knowledge management systems, this study
focuses on one of the Al-based technologies
employed to develop KMS—case-based reasoning
(CBR) technology. This choice is purposive in that
strong claims are made concerning CBR'’s ability to
capture knowledge for decision support in organi-
zations. Consequently, this paper reports on the
experiences of an Irish software vendor—Interac-
tive Multimedia Systems (IMS)—in developing
information systems using CBR technologies to
capture, transfer, and deliver knowledge in organi-
zations. The findings of this study illustrate that the
knowledge-management technologies developed at
IMS did not meet the claims of their creators, as the
case-based reasoning applications described pro-
vided a poor approximation of the ‘horizons of
understanding’ of domain experts whose knowl-
edge they purportedly captured and transferred.
Accordingly, the use of these applications was
restricted to relatively unambiguous and rudimen-
tary situations where problem scenarios and
responses tended to be well-defined. This supports
the claim that information technology deals with
data only and suggests that knowledge manage-
ment requires social as opposed to technical sup-
port, in that appropriate institutional mechanisms,
rather than technological solutions, constitute a
firm’s ‘corporate memory’.

The remainder of this paper is structured as fol-
lows: Section 2 briefly reviews extant thought on
knowledge management in the IS field and con-
cludes that there is a need to critically evaluate
the empirical evidence for knowledge management
systems; Section 3 presents a short overview of the
research approach employed; Section 4 describes
the case report and study findings; and, finally,

Section 5 provides a discussion of the findings
and offers several conclusions.

KNOWLEDGE MANAGEMENT
OR DATA PROCESSING SYSTEMS?

The IS field is concerned with the development,
implementation and use of systems to informate
organizational actors and automate business pro-
cesses (Checkland and Howell, 1998). However,
Boland et al. (1994) argue that information systems
have been less successful at informating—that is,
supporting the cognition and decision-making of
organizational actors—than in automating—that
is, removing all opportunities for individual deci-
sion making and learning. The problem here lies
in the prevailing image of organizational actors
as decision makers governed by bounded rational-
ity (Introna, 1997), the root cause of which is the
predominant influence of economics on the social
sciences (Pfeffer, 1994, 1995). This has, in conjunc-
tion with the positivist influence of computer
science and mathematics, resulted in a chiefly
functionalist orientation of IS practitioners toward
systems development and the social and organiza-
tional context in which it occurs (Hirschheim and
Klein, 1989). Boland (1979) points out that such per-
spectives have led to the design of systems with
decision-support models that operate on narrow
sets of data. According to Pentland (1995, p. 2),
the limitations of this narrow view ‘can be attributed,
in part, to a lack of attention to the fundamentals of the
phenomenon in question: the socially constructed, dis-
tributed, and embedded nature of knowledge, and the
process by which it changes. Pentland’s paper was
one of several which marked a change in emphasis
from IS support for organizational learning to orga-
nizational knowledge systems. This reflected a
loosening of functionalist and foundational influ-
ences through the integration of alternative per-
spectives coupled with a paradigmatic shift in
organizational theory and related fields. This
change in orientation is particularly notable in a
paper by Boland and Tenkasi (1995) which focuses
on IT support for ‘communities of knowing.” Hence,
in the mid-to-late 1990s, researchers began to focus
on how knowledge could be created, organized,
stored, retrieved, transferred and applied in orga-
nizations (Pentland, 1995; Davenport and Prusak,
1998; Nonaka and Konno, 1998).

While research on organizational learning was
certainly influential on the IS field’s new-found
interest in knowledge, it must be noted that
researchers in the field and the related discipline
of computer science previously focused on
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information and, implicitly, knowledge, albeit nar-
rowly, in the context of developing expert, decision
support, and executive information systems.
Another theoretical influence on the IS field origi-
nated in the knowledge-based view of the firm,
which emerged from the resource-based view in
institutional economics. Also significant was the
focus on knowledge in strategic management and
organization theory (Carlsson, 2001). Nevertheless,
while strong on theory and normative advice,
knowledge management practice has generally
failed to deliver, especially when it comes to provid-
ing knowledge management systems. Possible rea-
sons for this are offered by Butler (2000) and
Broendsted and Elkjaer (2001) who, following
Boland et al. (1994) and Pentland (1995), recognize
the narrow focus of extant perspectives on knowl-
edge and recommend a view of learning that
includes social context and processes. These points
are echoed by several commentators who have cau-
tioned against an over-reliance on IT  solutions at
the expense of social and cultural dimensions to
knowledge and its management (Davenport and
Prusak, 1998; O'Dell and Grayson, 1998; Swan et al.,
1999; McDermott, 1999).

The mixed results reported in the studies men-
tioned indicate a fundamental problem in the IS
field’s approach to the concept of knowledge. Sup-
port for this assertion comes from Galliers and
Newell (2001) who voice deep-seated concerns
about the knowledge-management paradigm and
its influence on the IS field. Galliers and Newell
(2001, p. 609) argue that:

Knowledge Management [is] the most recent in a long
line of fads and fashions embraced by the Information
Systems community that have little to offer. Rather,
we argue for a refocusing of our attention back on
the management of data, since IT processes data—
not information and certainly not knowledge.

This argument reflects views expressed in previous
research—see Swan et al. (1999), Butler (2000), and
Spiegler (2000). Hence, as indicated, there is a need
to critically evaluate the empirical evidence for
knowledge management systems. There is also an
imperative to examine the ‘world views’ of develo-
pers and those who promote so-called knowledge
management technologies. This, then, provides
this study’s motivation.

A CASE-BASED RESEARCH STRATEGY

A constructivist research approach was adopted for
the present study (Guba and Lincoln, 1994).
Accordingly, a qualitative, interpretive, case-based

research strategy was implemented (see Lincoln
and Guba, 1985 and Butler, 1998). This strategy
involved an instrumental case study on knowledge-
management technologies developed at Interactive
Multimedia Systems (IMS) of Dublin, Ireland
(Stake, 1995). An article in the Irish Sunday Busi-
ness Post in early 1998 drew the researcher’s atten-
tion to a small-to-medium sized Dublin-based
software vendor, Interactive Multimedia Systems,
and its reported competencies in developing corpo-
rate memory and related knowledge-management
systems. The article claimed that the company
had developed a state-of-the-art knowledge-man-
agement system for Analog Devices, Inc., of Boston
in the USA. Given the growing interest in knowl-
edge management at this time and the paucity of
theoretically grounded empirical research, IMS
presented itself as an interesting case with which
to examine the reality of knowledge-management
systems. Purposeful sampling was employed
throughout. Research was conducted in the sum-
mer of 1998 at three sites, two in Ireland and one
in the USA. The US-site visit afforded the research-
er an opportunity to evaluate a knowledge-man-
agement application developed by IMS for
Analog Devices, Inc. Eleven social actors partici-
pated in the study. The general interview guide
approach was chosen as being the most appropri-
ate for this particular study—here, a semi-struc-
tured interview strategy was chosen (Patton,
1990)—and each interview was tape-recorded
and was up to two hours in length. A wealth of
documentary evidence was also gathered, and a
significant amount of data accrued from informal
conversations and observations while on-site at
the research locations. The qualitative data analysis
methods of content and constant comparative ana-
lysis were employed to analyse the data (Patton,
1990). Finally, the case report approach was used
to write up the research findings (Stake, 1995).

APPLYING KNOWLEDGE
MANAGEMENT TECHNOLOGY AT
INTERACTIVE MULTIMEDIA SYSTEMS

Interactive Multimedia Systems (IMS) is a small-to-
medium sized software vendor operating out of
Dublin, Ireland. Since the early 1990s, the compa-
ny’s main development focus has been on building
a suite of applications aimed at facilitating organi-
zational ‘corporate memory.” By the end of the dec-
ade, IMS had reinvented itself and was providing
systems that purportedly captured, transferred
and delivered knowledge in organizational con-
texts. IMS was not alone in this venture, however.
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The company was, and still is, part of a consortium
of European commercial organizations and aca-
demic institutions whose common interest focuses
on leveraging case-based reasoning (CBR) technolo-
gies to provide knowledge management solutions
for organizations across a range of industries. Two
commercial CBR platforms emerged from this colla-
boration, which was funded under the European
Union’s (EU) Esprit Programme—KATE-Tools
and CBR-Works. IMS developed several case-based
decision support (CBDS)/KMS from these two plat-
forms for a variety of applications, three of which
are presently described. While the technical inner-
workings of these CBR platforms are certainly of
interest (but outside the scope of this paper), the
application of technologies for managing organiza-
tional knowledge and the development ‘world
views’ of IT professionals at IMS are important
here, because as Hirschheim and Klein (1989) and
Schultze (1998) argue, such orientations shape
both the process and product of the development
endeavour and the subsequent application of such
systems. Sections 4.1-4.3 provide an overview and
analysis of the knowledge-management systems
developed using KATE-Tools and CBR-Works. Sec-
tion 4.4 then analyses the development ‘world view’
at IMS on knowledge and its management.

A knowledge management system for the
assessment of wind risk factors at Coillte Teo

In order to provide empirical proof that the CBDS
software developed under the European Union’s
Esprit initiative had commercial potential, IMS
looked to the Irish market for a suitable application
domain. Using informal social contacts, IMS’s CEO
entered into agreement with Coillte Teo, the state-
sponsored body charged with overall responsibility
for forestry plantations in Ireland, to build an appli-
cation that would help it manage its tree-planting
and forest-management program. The KATE-Tools
CBR platform was employed to help domain con-
cepts to be defined and a data typology to be devel-
oped so that initial cases could be constructed in the
first phase of the project. The task facing developers
was to integrate the antecedents, decisions and out-
comes associated with best practice in forestry man-
agement into a model that would provide a
structure for the cases. Procedures were put in place
to obtain data from forestry workers in a region that
was particularly subject to wind damage. The resul-
tant application supported problem-solving in rela-
tion to decisions about planting a new plot,
replanting a clear-felled plot, or initiating a thinning
procedure on a plot, by providing access to a set of
similar plots, at a specified level of maturity, with

the matching variables restricted to the information
available on the plot under consideration. Thus, for-
estry workers could take action based on the past
experience of others who had tackled similar pro-
blems successfully.

Implementation failure as an example of “The Knowledge
is Power Syndrome’

Having developed a working prototype that illu-
strated the utility of the new system, and effectively
completed the first phase of systems development,
a problem surfaced that influenced the implemen-
tation and use of the system—end-user acceptance.
Developers at IMS had anticipated this issue to
some extent. They recognized that imposing a sys-
tem on a constituency of end-users who had little
experience with computers, and who would associ-
ate computer use with deskilling of their trade,
would generate resistance and ill feeling toward
the system, viz:

It is our conviction that user acceptance at the work-
ing level is absolutely dependent on the system not
being perceived as an alien black box telling the fores-
ters what to do. The use of the decision tree in consul-
tation mode at the distributed regional interfaces is
therefore excluded, in the [initial version of the appli-
cation]. If, in the longer term, it emerges that there are
areas of decision-making, based on available local
information, that are routine, obvious and rule-dri-
ven, and the foresters see it that way, then it will be
possible to implement the system in tree-based consul-
tation mode, for that purpose. In the initial applica-
tion, however, the similarity search must have
priority, and the presentation of the information
derived from the similarity search, on a single user-
friendly screen, with the most significant variables
laid out prominently, is going to be the key ergonomic
factor supporting successful user uptake of the system.

(Internal IMS Report)

Management at Coillte were made aware of the
problem at the time, but never addressed it. Devel-
opers’ awareness of potential end-user problems
with the system were flagged early, as this state-
ment taken from the same internal report indicates:

There was a perception on the ground that thinning
procedures on certain soil types contributed to wind-
damage risk, and [this influenced] a reluctance to thin
as much as would be desirable for the maximization of
the final quality and value. [This had to be balanced
against Coillte’s] central management [who was]
motivated to maximize the overall value of the crop,
and to seek a trade-off between wind-damage and thin-
ning, expressible in a thinning policy, based on
rational analysis.
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Thus, there appeared to be a conflict between the
views of forestry workers on the ground and central
management policy, which was informed by best
practice in the industry, and the need to maximize
forest yield. Hence, it was felt that the system might
be a source of industrial unrest in the industry if for-
estry workers perceived it as a tool of management
policy, rather than a tool that could help them better
manage the resource under their control.

Despite reassurances from developers and Coillte
management, users were reluctant to enter what
they perceived as their most important work-related
personal resource—their experiential knowledge
and skills as foresters—into a system for all to see
and use—thus possibly making their knowledge,
skills and, ultimately, themselves redundant. In
reaction to the probability of industrial unrest,
Coillte dispensed with the services of IM5—Sean
Breen, IMS’s CEO described the situation thus:

The first phase of the project was completed success-
fully and implemented, however Coillte dispensed
with IMS, due to political issues within Coillte, and
obtained the services of a masters student, to finish
the project, such as it is.

Thus a combination of factors, associated with
change management, saw the application effec-
tively abandoned, to all intents and purposes.

Developing CBDS for web-based customer sup-
port applications: the parametric search and Web-
Sell experiences

The abandonment of the second phase of the CBDS
project at Coillte Teo meant that IMS did not have a
working commercial application of its most promis-
ing software application. IMS had a solution to a
problem—the difficulty was therefore one of iden-
tifying and finding a problem to solve. A chance
meeting with a friend of his in the electronics indus-
try presented the Technical Director at IMS with a
problem domain to which the CBDS technology
could be applied. Section 4.2.1 describes the devel-
opment of the Parametric Search application at
Analog Devices, Inc., which resulted from that
meeting, while Section 4.2.2 examines the evolution
of this technology into a highly successful platform
for marketing residential and business properties in
Ireland and the UK.

Mapping the parametric search problem domain
The genesis of the Parametric Search application is
described by the Technical Director at IMS:

When we had the CBR application out of [the EU's
Esprit programme] it seemed like a good idea to go

to the market and find an application for it. We did,
initially, with Coillte but that didn’t work out. [How-
ever,] during the search process I spoke to an engineer
friend of mine on an informal basis, who worked for
Analog Devices. Following that discussion, we came
up with an initial concept which was related to the
analysis of product failure in the field: these [analyses]
were on record and would lend themselves to CBDS.

Identifying and addressing the causes of product
failure is a critical activity for design engineers at
Analog Devices, Inc., of Norwood, MA. IMS’s pro-
posal was therefore of interest to product design,
marketing and application support engineers at
Analog. IMS’s CEO travelled to Boston to meet
with manager of Analog’s Central Applications
function in order to discuss the possibility of devel-
oping an application to identify the causes of pro-
duct failure in the field. Subsequent to that
meeting, he decided ‘that the structure [of the problem
domain] was very complex and [CBR] couldn’t make
any impact on it—it was too complex for the system
to capture...[But] in a random lateral leap in Analog
itself the concept of profile matching in the product cat-
alogue lookup emerged as being a need . . . This took us in
another direction altogether.’

Analog Device’s application support engineers
were, at that time, grappling with the not insignif-
icant task of supporting thousands of products, the
most numerous and widely used of which were
integrated circuit-based operational amplifiers.
This particular product family was in use by
most, if not all, of Analog’s thousands of customers
in the electronics industry. Supporting the selection
and use of these products added a significant over-
head in catering for the needs of Analog’s key cus-
tomer, the design engineer. Central Applications
were the sole point of contact with the customer
at that time, and it offered direct contact with cus-
tomers via its technical support helpdesk in Wil-
mington, MA, or indirect support via its product
catalogue, which was produced in text and CD-
ROM format. The problem confronting application
engineers was one of providing customer design
engineers with ready access to product specifica-
tions so that they could choose the most appropri-
ate product for their design. If this could be
achieved with a minimum of difficulty and time
spent in the selection of what was a highly complex
product family—complex in terms of the range
and attributes of the products—then Analog
would achieve an advantage over its competitors.
Existing paper-based indexing and CD-ROM
search facilities were not up to the task. It therefore
fell to applications engineers and technicians to
apply their experiential knowledge of the product
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family and individual product attributes and per-
formance to help customers select products.

Application engineers were a scarce and limited
resource and their time was an extremely valuable
commodity. Conventional database solutions could
not perform the sophisticated selection algorithms
required to match customer specifications with
individual product capabilities. Hence, case-based
decision support seemed to offer a promising solu-
tion for Analog Devices, to the problem of rapid
search and selection of specific products. From
IMS’s viewpoint, the parametric search was an
idiosyncratic solution to a domain-specific pro-
blem, thus it did not have the potential to lend itself
to widespread use.

The requirements analysis was a complex under-
taking for the systems analyst and application sup-
port engineers (domain experts) charged with
developing the system. Essentially, the application
had to emulate the decision making of an applica-
tion engineer when responding to queries from
design engineers who wished to select a product
with particular attributes for use in the design and
manufacture of a range of electronic devices. This
was a challenging undertaking for the systems ana-
lyst/developer as he had to capture the technical
understanding of application engineers and relate
this to Analog’s products and their attributes in
order to build cases for the KATE-Tools platform.
This activity took several months of analyst/develo-
per/application engineer interaction. Once devel-
oped, the application was ported to the CD-ROM
format for distribution to Analog’s customers.

The parametric search facility was first available
on Analog Devices’ CD-ROM catalogue; subse-
quently, the system was available to sales engineers
over the intranet. Significantly, Analog Devices
Webmaster rejected the Internet-based version as
it was considered to be ‘too buggy’ by the IS func-
tion. Nevertheless, the CD-ROM version won the
general acceptance of Analog’s customers and field
engineers, who put the system to good use. The
applications engineers who collaborated in its
design had a different perspective on system use,
as one put it:

I never used that system . .. the one that was developed
over in Ireland. I would tend to use paper for some-
thing like that, I would use the paper catalogue; 1
wouldn’t spend or waste time typing in data. All
you have to do is ask the customer a couple of ques-
tions and he would help you zero in on what he is
looking for. And paper is a lot better for that, but a
customer would like it, all he would need is punch
in a couple of parameters, and a search engine would
return what he is looking for.

Why did application engineers not use the system
they had helped develop? This statement provides
an answer in part—that is, application engineers
considered their own tacit, experiential knowledge
to be superior to the capabilities of the new system.
Thus, it could be argued that the system did not
capture the experiential knowledge of application
engineers—hence, it could not be described as a
knowledge management system, as its vendors
claimed. Nevertheless, the application did perform
a useful search and selection function for customer
design engineers, but it did have limitations here in
that the nearest-neighbour matches presented were
often inaccurate and did not, on occasion, meet
user needs.

The experiential and technical knowledge gained
in the development of a case-based decision sup-
port system, plus the commercial kudos that would
accrue from its successful development, made it an
appealing project for IMS. There was also the chal-
lenge of taking what was essentially a client/server
technology, the CBR-based KATE-Tools platform,
and using a subset of it as a standalone runtime
application. IMS’s CEO commented on the project
and its outcomes:

The Irish market for such a product did not exist, and
the same could be said today. The technology was not
considered as a solution to organizational problems.
However, the likes of Gateway 2000 and Dell use an
Inference product for help-desk support. The ADI pro-
duct was successful, however, the major emphasis is
now on WebSell. It was only in the last month that
serious work has gone into the development of Web-
Sell applications. These are based on the same technol-
ogy as used for the web-based version of the ADI
product—CBR-Works.

It can be deduced from this statement that IMS’s
ultimate goal was to develop the parametric search
application for Internet use, and leverage this to
widen the scope of application of its KMS platform.

WebSell: an Internet-based knowledge-based system

The Internet-based WebSell initiative was aimed at
developing an intelligent agent, based around
CBR-Works, that would allow customers to search
for and select products that closely matched their
needs using the World-Wide Web—in the example
cited, domestic and commercial properties for sale
or rent in the UK and Ireland. In late 1998, and as
a direct result of developing competencies with
the Web-based version of the parametric search
application, IMS launched its suite of WebSell tools
at the 1998 Internet World Show. The power of Web-
Sell, unlike the parametric search or Coillte Teo
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applications, lay not in its capability to ‘capture
knowledge’ of workers engaged in making sense
of complex problem domains and provide a
mechanism to ‘transfer’ that knowledge. Rather, its
chief strengths lay in its ability to perform ‘fuzzy
searches’ of a vast range of multi-attribute products
based on the object attributes and decision criteria
employed by prospective buyers and renters in the
selection of properties. Thus, the first intelligent
search agent for the Irish and UK property markets
was developed by IMS for Hooke and MacDonald, a
Dublin-based property sales and letting company.
By 2000, the application had evolved to include
three key features: the intelligent search agents
‘Home in on the Net’ and ‘Let on the Net’, in addi-
tion to the ‘Track "N Tell’ facility that automatically
contacted customers by email if a closer match was
found to their needs when the property listing was
updated. This CBR-based application clearly ful-
filled the promise of its developers in that it was
an agreed by all stakeholders as a success.

Summary analysis of IMS’s development
of KMS

The three systems described herein were deemed
to be technical successes by the vendors and clients
in that they performed the tasks that the developers
programmed them to do. However, could they be
classified as knowledge management systems? It
is clear that the WebSell application was merely a
sophisticated decision-support tool that had a gen-
eral application. Hence, despite vendor claims to
the contrary, it could not be considered a knowl-
edge-management system. In regard to the other
two systems described—the wind risk factor
assessment system and the parametric search sys-
tem—the brief descriptions offered in this paper
indicate that these applications were developed
using a highly attenuated subset of the experiential
and technical knowledge of domain experts.
Furthermore, the ‘cases’ captured by the CBR tech-
nologies were not in-depth descriptive narratives,
rather they were what could be described as the
‘salient’ points or attributes of particular phenom-
ena in the problem domain in a conjunction with
a limited set of rules that acted to relate and link
them to specific outcomes based on a fixed set of
input conditions. This, then, is the ‘knowledge’
that developers at IMS captured in their applica-
tions. In order to highlight the limitations of these
so-called knowledge-management systems and
further assess their capabilities to capture, store,
and transfer knowledge, a critical analysis of the
development-related ‘world views’ of IT profes-
sionals at IMS is now undertaken.

A development-related world view
of knowledge and its management

Researchers argue that academics and practitioners
alike have adopted the naive ontological and epis-
temological position of the dominant functionalist
paradigm on knowledge and its representation
(see, for example, Hirschheim and Klein, 1989
and Schultze, 1998). There is therefore an impera-
tive to capture the ontological and epistemological
perspectives of IS developers if the product of their
development efforts are to be fully understood.

IMS’s involvement with its European partners
led to the emergence of a formal theoretical per-
spective on individual and organizational knowl-
edge. Briefly, this perspective held that explicit
and tacit knowledge about real-world phenomena
is objective in its constitution and it can, therefore,
be captured and represented independently of
those who possess it: this functionalist, founda-
tional view is clearly at variance with constructivist
anti-foundational perspectives on IT as articulated
by Butler (2000). The question here is, then,
whether practitioners at IMS really believed that
they could manage, capture, and transfer indivi-
dual knowledge, or whether it was part of a pro-
duct-marketing exercise aimed at leveraging the
latest management fad?

A possible answer to this question is to be found
in this comment by IMS’s CEO:

We deal with knowledge at two levels within organiza-
tions: experiential and formal knowledge. [IMS] is
centred on providing tools in both these areas—to man-
age, capture, deliver and distribute both these forms of
knowledge. We view experiential knowledge in the form
of cases. For example, experts who have knowledge in a
particular arvea have built up case experience over a per-
iod of time, they compile that experience in their minds
and it provides them with a source for decision-
making ... Formal knowledge, we take as knowledge
that is written down or documented in procedures.
All this we call corporate memory ... Most organiza-
tions have been recording cases, but don't realise it—
they may not detail the outcomes . .. They tend to have
records in a database or a customer-problems folder or
record, etc. None of this data is used as a source of
knowledge: it is filed and forgotten.

In the above statement, two types of knowledge are
cited—experiential and formal. According to IT
professionals at IMS, social actors are the sole repo-
sitories of experiential knowledge; when they
attempt to codify their experiential knowledge,
they formally articulate it. On the face of it, there
is little difference between the two types of knowl-
edge identified, as experiential knowledge in the
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form of ‘cases’ (whether as narratives or structured
input to the CBR engine) is not radically different,
in terms of the ability of developers to capture and
codify it, from so-called formal knowledge docu-
mented in procedures and input to a CBR system.
It is apparent, however, that what IMS’s CEO is
attempting to describe is tacit and explicit knowl-
edge, both of which, he indicates, can be repre-
sented objectively and without much difficulty.

The problem here is that the more complex the
phenomenon being delineated, the more difficult
it will be to concisely describe and explain in a for-
mal manner—especially if tacit knowledge under-
pins social actors’ understandings of it. The
impossibility of this task is underlined by Dreyfus
(1998) who cites Husserl’s exasperation at trying to
give a detailed account of the experience of the
everyday lives of social actors. Husserl (1960)
termed social actors’ representations of their
experiential knowledge, the noema. However, after
devoting his life’s work to its delineation he con-
cluded in the face of the noema’s ‘huge concreteness’
that the ‘tremendous complication’ in its representa-
tion made it an impossible task (Husserl, 1969, p.
244 and p. 246). To underscore this, Dreyfus
(1998, p. 285) turns to Heidegger to argue that ‘the
everyday context which forms the background of com-
munications is not a belief system or a set of rules or
principles .. . but is rather a set of social skills, a kind
of know-how, any aspect of which makes sense only in
the rest of the shared social background.” What then
of the IS researchers and practitioners who assume
that it is possible to describe and codify social con-
texts as objective facts and who therefore consider
unproblematic the transfer of knowledge in organi-
zations? Dreyfus (1998, p. 283) again draws on
Heidegger to reject the notion that ‘the shared world
presupposed in communication could be represented as
an explicit and formalized set of facts.” All this implies
that social knowledge cannot be objectified and
cannot exist outside the heads of knowers. It also
casts doubt on those who speak authoritatively
about codifying such knowledge in order to trans-
fer it within organizations and who ignore the
social contexts that give it meaning.

A close interpretation of the above statement by
IMS’s CEO reveals further inconsistencies in that it
contradicts explicit claims for knowledge manage-
ment using IT. In referring to organizational
records lying unused in corporate repositories,
the interlocutor here suggests that ‘none of this
data is used as a source of knowledge’. What is reveal-
ing here is the use of the term ‘data” when referring
to objectified records or texts, and that such data
can be a source of knowledge—yet they are
assumed to be the experiential (tacit) and formal

(explicit) knowledge of actors. This highlights an
important issue, that is conventional IT applica-
tions, including those that it is claimed manage
knowledge, capture and transfer ‘data” in context,
not knowledge. Empirical evidence of the validity
of this assertion is provided in the following state-
ment by another IT professional in relation to IMS’s
CBDS applications:

We are not delivering "knowing’ to people, they have
to assimilate the ‘knowledge’ using their own skills,
etc. What we deliver is information in context. People
have to make a commitment to using it .. .to convert
it to knowledge.

Here, it is indicated that individuals actively create
‘knowledge’ out of their commitment to process
what this IT professional referred to as ‘information
in context” Not objectified knowledge, captured
and transferred by IT, simply ‘information in con-
text’. However, what is meant by ‘information in
context’? The following statement by an IT profes-
sional at IMS helps answer this question, viz:

We express a case as being a mapping of the real
domain of knowledge . .. All we are interested in in a
case is inputs to the decision, a record of what that
decision was, and what were the outcomes. We are
not interested in the process of how the decision was
arrived at. That gives us a measure of the scenario of
the situation, what the expert was looking at in terms
of observable facts; what decisionfaction did he take
and what were the outcomes—an economic measure,
a time-related measure, a customer service-related
view; the measure of the outcome is subjective from
the organization’s point of view. What we do in
case-based decision support is we assemble a model
of the case with the organization and we build a
case base ... What we are doing [is] decision support
rather than text retrieval.

What all this indicates is that, at best, the systems
developed by IMS went one step beyond the
mere presentation of discrete data, in that they
had the potential to deliver data in a structured for-
mat which rendered it more accessible to users and
therefore lowered the overhead involved in inter-
preting complex data by reducing ambiguity.
Significantly, the final sentence in the first of the
preceding two statements is unequivocal: knowl-
edge is arrived at when individuals make a commit-
ment to interpreting data and converting it to
knowledge. This mirrors well a point made by
Winograd and Flores (1986; pp. 74-75), viz: "Knowl-
edge is always the result of interpretation, which
depends on the previous experience of the interpreter
and on situatedness in a tradition. It is neither “’subjec-
tive’” (particular to an individual) nor “objective”
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(independent of an individual).” All this indicates that
IT provides an occasion for the creation of knowl-
edge, and does not communicate knowledge, as
such, to users.

A critical analysis of the potential of IT

to capture knowledge

The previous quotation by an IT professional at IMS
describes the application of case-based reasoning
technology in terms of its perceived knowledge
management capabilities. This statement reveals
that far from capturing the text of a case and making
it accessible to others in the organization, CBDS
applications merely abstract certain salient attri-
butes—‘observable facts’—and link them to an out-
come or outcomes. The well-defined relationships
between attributes and outcomes allow developers
to create a model of the original case; however,
like all models it is an abstraction from the complex
reality of the domain of interest. Contrary to initial
claims, it was clear to the researcher that these appli-
cations captured, stored and transferred ‘hard” data,
not knowledge. Data (case attributes) were input
by users (in terms of case descriptions and problem
definitions), these were then processed using
decision rules (case behaviours) provided by
domain experts, and ‘output,’ in the form of data,
was provided to end-users for interpretation. Hence,
support is forthcoming for Bruner’s (1990; p. 5)
argument to the effect that IT ‘cannot deal with any-
thing beyond well-defined and arbitrary entries that can
enter into specific relationships that are strictly governed
by a program of elementary operations.’

The applications described herein were not this
company’s first ventures into the realm of IT sup-
port for knowledge management. Drawing on its
parent company’s experience and reputation in
the healthcare sector, IMS had planned to employ
its CBDS technology for decision support purposes
in the field of medical diagnosis across a range of
areas. However, when IMS approached the medical
community to develop such systems it met with a
negative response. IMS’s CEO described it thus:

It was hoped to develop a CBDS for the medical profes-
sion—that was the plan. There was little interest,
however, and although a product was deliverable with-
in 6 months, the medical market did not want to know.
The problem here was that since the initial promise of
Expert Systems and Artificial Intelligence, insurance
companies were reluctant to provide cover for medical
decisionsfopinion based on these technologies, of which
the CBDS application is one. We also found out that
the same problem arises with the application of such
technologies to support new product development
and trial evaluations in the pharmaceutical industry.

FDA approval would not be easy to acquire, we were
told.

The implications of this statement is that there is lit-
tle confidence in IT practitioners’ ability to provide
systems which purport to capture, manage, trans-
fer and deliver knowledge to support decision
making. The key issue here seems to be that where
people are directly affected by poor decision-mak-
ing, the possibility for litigation increases. One
interpretation of this is that economists, risk asses-
sors, and lawyers consider IT-based systems more
fallible than humans, thereby recognizing the lim-
itations of technology.

It is clear that the benefits of knowledge-manage-
ment technologies may have been oversold. Take,
for example, the claim by IMS that significant sav-
ings accrued to Analog Devices, Inc.,, when the
parametric search application was implemented
on CD-ROM. While engineers at Analog praised
the software, they indicated that there were no tan-
gible financial savings associated with its use, cer-
tainly not the millions of dollars cited by IMS. As
indicated, applications engineers preferred to use
their own experiential knowledge to locate and
select products rather than the CBDS Parametric
Search application in use at Analog Devices, Inc.
Nevertheless, end-users—that is, design engineers
in Analog’s client organizations—found the CD-
ROM-based application a useful tool in the complex
process of product selection. Likewise, Hooke and
MacDonald’s web-based system won the praise
and confidence of its customers, thereby contribut-
ing to its bottom line. Drawing on their experiences
with customers, clients, and end-users, IT profes-
sionals at IMS recognized that social actors narrate
their ‘life” experiences of, and in, their occupational
world, but that certain life experiences remain unar-
ticulated for various reasons. Take this observation
by an experienced systems analyst on the ability of
domain experts to express their ‘tacit knowledge’:

They very seldom can document the rules behind their
cases; you know, 'Well I do this because of this.” They
say that they came across this problem or situation in
the past, and this is how I solved it. So they talk in
terms of cases when expressing their knowledge rather
than in any formal sense. Some do, but those at the
coalface don’t tend to.

An apparent inability to ‘document the rules’ that
lead to taking particular courses of action reflects
the existence of a ‘tacit’ component of knowledge
and the difficulties inherent in representing it. In
commenting on this, practitioners at IMS outlined
the main reasons why ‘tacit’ knowledge eludes
articulation:
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(a) social actors do not possess the educational or
cognitive competencies to communicate clearly
that knowledge;

(b) individuals are too busy to document what
they do and how they do it, and if the activity
is infrequent they might simply not remember
how they performed a past action;

(¢) finally, organizational actors might be unwill-
ing to articulate how they go about their busi-
ness simply because in so doing they run the
risk of making themselves dispensable.

As indicated, the reluctance of users to express
their knowledge arose as a major issue in the
implementation of the CBDS application at Coillte
Teo, the Irish Forestry Service. Consequently, while
the application appeared to be successful in sup-
porting the decision-making of foresters, it fell
foul of political factors related to the ‘knowledge-
is-power” syndrome. The points made here indicate
that the problem of knowledge management’ will
not be solved by a retreat to technology unless fun-
damental issues of communication and commit-
ment are first addressed.

CONCLUSIONS

At first glance, the empirical evidence cited in this
paper appears to provide support for knowledge
management systems. The applications described
were a technical success, and in two instances—
the parametric search and WebSell systems—were
accepted by end-users. However, the knowledge-
management technologies developed at IMS clearly
did not meet the claims of their creators as the case-
based reasoning applications described herein
merely provided a poor approximation of the ‘hor-
izons of understanding’ of domain experts whose
knowledge they purportedly captured. As such,
the use of these applications was restricted to rela-
tively unambiguous and rudimentary situations
where problem scenarios and responses tended to
be well defined. In addition, it was evident from
this paper’s findings that:

e Practitioners formally adopted the functionalist
perspective on knowledge, which holds that the
human brain functions much like a computer,
and that knowledge can be therefore captured,
modelled and represented as an objective quan-
tity.

o Consequently, IT professionals attempted to cap-
ture and represent knowledge as ‘framed experi-
ence, values, contextual information, and expert
insight’ (Davenport and Prusak, 1998, p. 3) using
descriptive attributes and computer algorithms.

In reality, however, it was seen that the implemen-
tation of this approach to ‘knowledge’ and its ‘man-
agement’ proved impractical as:

e Practitioners’ understanding of the phenomenon
of ‘knowledge’” was seen to be deficient.

o IT professionals admitted that the applications
they developed captured and delivered data
not knowledge; and that such data informed
knowledge only when it was interpreted by com-
mitted end-users.

e IT professionals at IMS stated that key players in
the legal, insurance and medical industries are
unwilling adopters of knowledge-management
technologies for a variety of complex reasons;
end-users and codevelopers of the aforemen-
tioned knowledge-management applications
also voiced reservations about the KMS they
developed and use.

Thus, the assertion made by Galliers and Newell
(2001) cited at the beginning of this paper appears
to be well founded—the systems described herein
were clearly data, not knowledge, management sys-
tems. That they were technical and organizational
successes is due in no small way to the technical pro-
ficiency and competencies of IT professionals at IMS.
However, there is a danger that these achievements
could be overshadowed by overselling the capabil-
ities of the technologies, as happened previously
with DSS, EIS, and expert systems, for example.
The dream of the knowledge-management para-
digm is to capture the knowledge of organizational
actors and make it available to all. However, even if
it is assumed that this is possible, the findings of the
present study highlight that problems arise with
social actors’ competencies in attempting to com-
prehensively communicate or represent their
knowledge. In addition, actors might just be too
busy to document what they know due to the com-
plexity of the task and the time that it takes to com-
plete it. There is also the possibility that social actors
might be unwilling to articulate their knowledge in
order to maintain their status, power or influence
within an organization. The central issues here,
then, seem to be commitment, communication and
learning—not new topics by any means, but endur-
ing nonetheless and evident in the writings of phi-
losophers, psychologists, and others, from antiquity
to the present day. Take for example Plato’s
Alcibiades, in which Socrates illustrates: (a) the
deceptive nature of taken-for-granted assumptions
about knowledge; (b) the importance of developing
self-knowledge about the essence of social phenom-
ena, and not just their form; (c) the role of commit-
ment in learning; and (d) the selectivity of social
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actors in acquiring the knowledge and skills they
possess. Seminal insights also come from Heideg-
ger (1976) and Gadamer (1975), who indicate that
tacit knowledge can be expressed without diffi-
culty, and who acknowledge the restrictive pres-
sures that social influences bring to bear on
human behaviour, especially when it comes to
self-expression and, ultimately, human learning
and understanding. In the field of psychology,
Goleman (1996) provides vivid examples of how
social actors routinely deny the obvious through
self-deception in an attempt at psychological self-
preservation. Similarly, Argyris (1994, 1999) illus-
trates how organizational actors design their
behaviour, engage in defensive reasoning, and
make tacit their premises and interpretations in
order to avoid appearing incompetent before
others. Consequently, they close the door to
self-awareness and the possibility of double-
loop learning, the result of which, according to
Argyris, is the predominance of Model 1 beha-
viour and single-loop learning in social and insti-
tutional contexts.

In conclusion, many challenges confront the IS
discipline in the twenty-first century: chief among
these will be to separate fantasy from reality and
leverage the practical benefits of IT in order to pro-
vide social actors with the ability to communicate
and to share knowledge-informing data across space
and time. Another will be to have the good sense to
avoid being distracted by the siren-call of the latest
fad and to maintain credibility as a discipline.
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