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Preface

Over the past 30 years, the knowledge management (KM) field has evolved from
focusing strictly on capturing knowledge, to moving from “collections” to “connec-
tions,” to incorporating knowledge assets as part of an organization’s intellectual
capital strategy. We have seen over the years that the IT codification approach to
knowledge management is just one part of the organization’s knowledge management
strategy, and perhaps the personalization approaches for sharing and collaborating
are more impactful in many ways through the use of online communities of practice
and other social networking methods. Over the years, we have also witnessed the
KM owner in an organization being the CIO, CKO, VP-HR/OD, VP-Strategy, and
other senior champions with different slants on the development and implementation
of KM strategies in their organizations. Now, as we enter the big data and analytics
years, what lies ahead for knowledge management?

To answer this question in the best possible way, I thought it would be most help-
ful to apply the basic tenets of knowledge management by learning from KM past
successes and failures. In this spirit of knowledge sharing, we can learn from others
so we don’t travel down the wrong paths. This book, with contributed chapters from
some of the leading KM authorities, including journal editors of some of the highly
ranked KM journals, provides a lens in which we can look at the past, present, and
future opportunities facing us in terms of how knowledge management can continue
to help organizations achieve their goals.

If you Google “knowledge management” under any job site, you will witness
hundreds of knowledge management jobs ranging from librarian roles to technical
and managerial roles as applied to leveraging knowledge internally and externally.
This seems to suggest that knowledge management has made it into the business
mainstream. But, at least from my experience, many organizations don’t seem to
have enterprise-wide KM strategies. Senior managers and executives also don’t seem
to talk much about “knowledge management,” which may indicate that either KM is
already integrated into the fabric of the organization (ie, we don’t need to talk about
KM, we are already doing it), or KM may not be that important to the organization.
Some of the chapters in this book suggest some truths on both accounts. From an aca-
demic viewpoint, there are still many conferences worldwide focused on knowledge
management, as well as a number of industry-focused KM conferences too.

So, as we look ahead, what can we suggest for the longevity of knowledge man-
agement? First, KM must not be siloed and must continue to be an integrative mecha-
nism that bridges across the functional silos in an organization. One of the book
chapters mentions that KM should really be interwoven with competitive intelligence
(CI) and business intelligence (BI), and perhaps this may be a good way to go as we
continue to take advantage of BI and analytics in organizations. Second, KM should
really be part of the human capital strategy of organizations. The US federal gov-
ernment has a six-pillar human capital strategy model that has KM and leadership
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Preface

as one of the key pillars. Other organizations should embrace something similar as
they build out their enterprise-wide human capital strategy. Third, linkages with the
big data, artificial intelligence/machine learning, and analytics communities would
be very worthwhile, especially as all these communities face issues with structured
and unstructured data. Last, we still are in search, a bit, for the killer app for KM. At
first, we thought that KM would be the savior of knowledge capture activities before
people left an organization and for building the institutional memory of an organiza-
tion. Later, the killer app morphed into better ways to increase innovation through
sharing and collaboration activities. Now, perhaps the killer app is organizational
agility by increasing internal and external organizational effectiveness and respon-
siveness in competitive environments through KM-related activities. Many organi-
zations are still pondering the key advantage of using KM for their business needs.
However, others, through smart search techniques for example, are transforming the
way they do work.

Hopefully, this book provides some interesting and insightful perspectives to think
about how knowledge management can best be applied in organizations for maxi-
mum gains. Through case studies, insights, and research of leading organizations in
the field, this book should further illuminate the path of success for organizations to
follow in applying KM to meet their strategic goals. With 5-8 international journals
focused strictly on knowledge management, the field of knowledge management as a
“discipline” can further develop. In the end, we hope that KM will continue to con-
tribute favorably toward organizational success.

I would like to close by thanking the contributors, reviewers, and Morgan
Kaufmann/Elsevier for making this book a reality. This will be part of my “knowl-
edge management legacy,” and I hope it will be a key reference source for others
interested in the field. Without my family’s support, this book would certainly never
have surfaced, and I thank them for letting me pursue my dreams.

Enjoy!

Jay Liebowitz
Washington, DC
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INTRODUCTION

The effectiveness of an organization is a function of the resources that it has at its dis-
posal, how those resources are used, and characteristics of the environment in which
it finds itself. It is commonly understood that an organization has four basic kinds
of resources: human, material, financial, and knowledge. How an organization’s
knowledge resources are used is a focus of the knowledge management (KM) disci-
pline, which is also concerned with related matters such as the nature of knowledge
resources, the interplay between knowledge and the other organizational resources,
and the impacts of environmental phenomena on an organization’s management of
knowledge (and vice versa). Knowledge management success contributes to, or can
even drive, an organization’s success.

Success and failure are two sides of the “effectiveness coin” and, at the edge, we
have gradations where the two meet. At an organization level, two common ways of
thinking about effectiveness are performance and competitiveness—each of which is
a way to gauge the outputs emanating from the organization’s activities and fourfold
assets. Success, then, has occurred when results of organization actions meet criteria
for effectiveness, while simultaneously maintaining an alignment with its mission,
vision, and values. Failure has occurred when results of organization actions do not
meet criteria for effectiveness, or they fall out of alignment with the organization’s
mission, vision, or values. There are, of course, degrees of success and failure, where
the two blend as we assess the organization results. Notice that an output or result can
be directed in an inward and/or outward direction.

Performance is concerned with measures of how well something is done rela-
tive to criteria established for effectiveness. These criteria may be established by
the organization itself (eg, average customer-service representative score in excess
of 4.20 on a 5-point scale), or imposed by external forces of its environment (eg,
government-mandated miles-per-gallon level for a new vehicle model). From anoth-
er angle, we can distinguish between performance criteria with an inward orientation
(eg, production defect rate of less than 1%) and those with an outward orientation

Successes and Failures of Knowledge Management
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(eg, same-store sales boost of 5% compared to the prior year). Yet another angle
recognizes short-run versus longer-run performance criteria (eg, quarter vs annual).
No matter the source of criteria, the orientation of criteria, or the temporal scope of
criteria, KM can play a role in successfully meeting them.

There are many case studies describing KM initiatives that enhanced the perfor-
mance of specific organizations in terms of criteria dealing with such features as cost
reduction, greater responsiveness, improved processes, new revenue streams, and
higher customer loyalty; examples include investigations by Leonard-Barton (1998),
Rubenstein-Montano et al. (2001), Smith and McKeen (2003), O’Dell et al. (2003),
Wolford and Kwiecien (2003), Oriel (2003), and O’Leary (2008). Each such perfor-
mance measure can serve as a gauge for assessing the degree of success achieved by
a KM initiative.

More directly, and on a larger scale, we can ask whether superior KM can pre-
dict superior performance by a for-profit organization as a whole (Holsapple and
Wu, 2008a; Zack et al., 2009). For instance, can KM be performed in ways that
predict superior bottom-line numbers, such as a firm’s earnings per share and other
financial ratios? Or, can it be performed in ways that predict superior market perfor-
mance for the firm, such as price-to-book ratio? There is empirical evidence, based
on analysis of archival data, that the answer for each question is “yes” (Holsapple
and Wu, 2008b, 2011; DeFond et al., 2010; Wu and Holsapple, 2013). Now the ques-
tion is: What are the parameters that deserve attention when striving for KM success
or superiority? We suggest an answer to this later in the chapter.

Aside from performance, competitiveness is another way of looking at an organiza-
tion’s effectiveness. Competitiveness is related to performance in the sense that higher
performance is often associated with higher competitiveness. For example, a firm that
has superior performance in cultivating supplier relationships may well have an edge
over competing firms that are not so well attuned with the organizations that supply its
needs. Note that development and maintenance of supplier relationships is a knowl-
edge-intensive endeavor whose success contributes to competitiveness of a purchasing
firm (Chen et al., 2015). In other words, how knowledge management is conducted can
contribute to an organization’s competitiveness (Holsapple and Singh, 2000).

In its most fundamental sense, competitiveness is about survival. As a raw base-
line, survival is an indicator of competitiveness (excluding instances where an organi-
zation’s existence is protected by some external force in its environment). But, as orga-
nizations strive to achieve the same thing (eg, high market share, product innovation,
excellent customer service, low-cost provider, control of a resource), some fare better
than others, in other words, they are more competitive. Just as higher performance
often leads to higher competitiveness, greater competitiveness can lead to higher per-
formance. Within this reinforcing cycle of organization effectiveness, KM holds a key
for success. The extent to which this key works depends on the way it is shaped, de-
signed, and operated relative to features of an organization’s fourfold resources (FR),
its environing conditions (EC), and its defining principles (DP) embodied in its vision,
mission, and values. A knowledge management key that works for one organization
may not work so well for another, depending on its fit with the foregoing features.
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FIGURE 1.1 Organization effectiveness

A starting point for thinking about configuring a KM key to unlock an organiza-
tion’s potential is to identify design parameters that need to be considered. Here,
we examine a collection of such parameters that exist independent of any particu-
lar organization. Formally, the effectiveness (E) of organization i is a function of
n parameters (P1, P2, ..., Pn), given the state of that organization’s resources, envi-
roning conditions, and guiding principles:

E, = f(P1,,P2,,...,Pn, IFR, ,EC,,DP,)

This relationship is visualized in Fig. 1.1.

Collectively, the knowledge management parameters comprise a sort of “control
panel” that contains the levers/knobs that every KM initiative needs to consider and
properly set (ie, instantiate) to enhance likelihood of success and reduce possibilities
of failure. The “proper” settings are with respect to the organization’s FR, EC, and
DP, which are constraints and enablers for what can be accomplished. As previously
explained, E can be regarded in terms of performance and/or competitiveness. In the
discussion that follows, we refer mainly to competitive success when examining the
KM parameters.

FOUNDATION

As referenced previously, there is ample evidence that an organization can design
and perform knowledge management in ways that contribute to its effectiveness.
Those “ways” involve particular instantiations for the collection of KM parameters.
To understand and appreciate the parameters, some background is needed: a charac-
terization of knowledge and the conduct of knowledge management.
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KNOWLEDGE

Renowned cognitive scientist Allen Newell (1982) explains that when a system,
be it human-based or computer-based, possesses and can use a representation of
“something (an object, a procedure ... whatever), then the system itself can also
be said to have knowledge, namely, the knowledge embedded in that representa-
tion about that thing.” Following Newell, we adopt the characterization of knowl-
edge as that which is conveyed in a usable representation. A representation is some
arrangement in time/space. There are many kinds of representations, including: a
physical item (eg, a printed page, document, report), a physical image or movement
(eg, animation), spoken words (eg, a conversation, lecture), displayed behaviors
(individual or collective), mental patterns or images (eg, a mindset, an idea, a proce-
dure, a rule), digital patterns (eg, files, databases, programs), and so forth.

According to Newell, a representation does not convey knowledge unless it is us-
able. Usability is the capacity to take action (Sveiby, 1997). The notion of usability
implies the existence of processors who do the using, processors that can take the
actions. A processor can be human-based, machine-based, or a hybrid. Many, if not
most, representations are not usable by some processors; for those processors, the
representations do not convey knowledge. Put another way, knowledge does not ex-
ist apart from at least one processor that perceives or possesses a representation that
it finds to be usable in a circumstance it is facing.

We can consider an organization’s knowledge resource in terms of two classes:
schema and content (Holsapple and Joshi, 2004). The schematic portion of an orga-
nization’s knowledge resource does not exist apart from the organization’s existence.
Indeed, we might say it defines that organization’s existence, including purpose (mis-
sion, vision), strategy (direction, path), culture (shared assumptions, norms, beliefs),
and infrastructure (roles, relationships, regulations). If an organization ceases, so
does its purpose, strategy, culture, and infrastructure. In contrast, the content portion
of an organization’s knowledge resource can come and go. It has an existence inde-
pendent of the organization in which it is found. The content knowledge resource is
comprised of participants’ knowledge and the knowledge conveyed in/by artifacts.
The former is knowledge belonging to a processor (eg, from human mental repre-
sentations or computer digital representations); it also belongs to the organization,
but only insofar as the processor functions as a participant in the organization. In
contrast, an artifact is an object that has no innate knowledge-processing capability
(a document, for instance), yet is (or holds) a representation of knowledge that may
be usable to at least one knowledge processor in the organization.

There are degrees of usability based on a hierarchy of qualities: clarity, mean-
ingfulness, relevance, and importance (Holsapple and Whinston, 1996). Meaning
requires clarity, relevance requires meaning, importance requires relevance. When a
processor, confronting some task, sees levels of these qualities for a specific repre-
sentation as being high, then the usability of that representation for that task is high
(ie, the knowledge it conveys is of high utility). When a processor perceives levels of
the qualities as being lower, then the representation is less usable and knowledge it
conveys is of less utility for the task at hand. From a bird’s—eye view, usability of a
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particular representation by a particular processor is influenced by the fit between the
representation and processor, the action/task being attempted by the processor, and
the environment within which the action is to take place.

Three main types of knowledge are descriptive, procedural, and reasoning
knowledge (Holsapple and Whinston, 1996). Descriptive knowledge characterizes
(ie, describes) the nature of some world—be it historic, current, expected, hypotheti-
cal, or speculative (eg, a narrative or portrayal). Procedural knowledge is a step-by-
step specification of how to do something (eg, an algorithm). Reasoning knowledge
tells us what conclusion is acceptable when a given circumstance exists (eg, a set
of rules). A processor has these three types of knowledge at its disposal for use in
recognizing and solving problems, as it seeks competitive advantage or superior
performance. A processor operates with them when striving to find opportunities,
challenges, disturbances, threats, and other problems. It also operates with the three
types of knowledge when striving to cope with what has been recognized and to
solve open problems—all in the interest of greater organization (or individual) ef-
fectiveness.

CONDUCT OF KNOWLEDGE MANAGEMENT

The conduct of KM within an organization involves an integration of knowledge
(ie, conveyed by usable representations), processors that operate on that knowledge,
and processes that organize the actions of processors and availability of knowledge.
As we shall see later, the parameters P1, P2, ... Pn are concerned with the opera-
tions that processors perform and the processes that guide and influence them. The
conduct of KM can be seen as episodic, with each episode involving some collection
of processors executing some configuration of operations on available knowledge
resources, triggered by the intent to satisfy a knowledge need or opportunity, subject
to schematic constraints and a variety of influences. The outcome of a successful
episode is that learning has occurred —by virtue of the sensed need being satisfied
or opportunity being examined.

What kinds of needs can arise in an organization’s quest for effectiveness? One
clue to answering this comes from the analytics field, where we find the SPED tax-
onomy of problems (Holsapple et al., 2014): sense-making problems, prediction
problems, evaluation problems, and decisional problems. Solving any of these kinds
of problems is a knowledge-intensive effort, suggesting a SPED taxonomy for rec-
ognizing and solving problems in knowledge management episodes: sense-making
episodes, prediction episodes, evaluation episodes, and decisional episodes.

Now, when it comes to using KM to implement an organization’s competitive
strategy, what can an organization do in its conduct of knowledge management to
gain an edge relative to its competitors? Based on the foregoing discussion, several
possibilities emerge:

* Build and maintain a superior knowledge base available to its processors—
superior in the sense of relevance, importance, volume, variety, currency,
organization, accuracy, and security.
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* Develop a superior processor base—superior in the sense of a suitable mix of
human and machine processors that can squeeze high value out of available
knowledge resources.

* Devise superior processes—superior in the sense of excelling in deployment
and coordination of knowledge processors, in making knowledge resources
available, and in learning from experiences.

* Integrate the utilization of a knowledge base, processors, and processes for
superiority in episodes of:

* Sense making

e Predicting

¢ Evaluating

*  Decision making

Each checkmark suggests a KM aspect that may be worthy to audit, searching for
deficiencies or underperformance relative to competitors. Each also suggests a focal
point for experimentation with creative ways that may result in greater success for
the organization.

As for the SPED episodes, each involves a KM process that applies some mix
of descriptive-procedural-reasoning knowledge and some assortment of knowledge
processors to deal with the problem of making sense of a situation, making a predic-
tion for a situation, making an evaluation of a situation, or making a decision about
addressing a situation. In the interest of organization effectiveness, we should strive
for episodic effectiveness—both within individual episodes and across the interplay
among an organization’s knowledge-managing episodes. Episodic effectiveness can
be examined from two angles: outcome and process. In the effective conduct of KM,
efforts are mustered to succeed in producing superior outcomes via superior processes.

SUPERIORITY AND THE PAIR MODEL

Knowledge-chain theory holds that KM can be practiced in ways that contribute
to competitiveness; further, it advances the PAIR model of competitiveness, which
identifies four directions in which KM can contribute: productivity, agility, innova-
tion, and reputation (Holsapple and Singh, 2001). In pondering “superiority” of KM
outcomes or processes, the PAIR model is suggestive of four dimensions to consider:

» productivity, which refers to a ratio of acceptable output to expended input

» agility, which refers to a combination of alertness with response ability

e innovation, which refers to invention and adoption

* reputation, which refers to perceived degree of dependability, integrity,
and quality

Each of these is a potential avenue toward competitiveness. That is, in its quest
for success, an organization can build its competitive strategy around one or more of
these four dimensions and attune its knowledge management conduct toward imple-
menting that strategy. As an example, an organization’s competitive strategy may be
to have superior agility relative to its competitors—expanding its customer base by
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Table 1.1 A PAIR Examination of KM Process and Outcome
Productivity Agility Innovation Reputation
KM process Productivity of Agility of a Innovativeness Reputability of
a process that process that of a process that | a process that
makes sense, makes sense, makes sense, makes sense,
predictions, predictions, predictions, predictions,
evaluations, or evaluations, or evaluations, or evaluations, or
decisions about | decisions about | decisions about | decisions about
a situation a situation a situation a situation
KM outcome | Knowledge Knowledge Knowledge Knowledge
that aids an that aids an that aids an that aids an
organization’s organization’s organization’s organization’s
productivity agility innovativeness reputation

cultivating a high alertness to emerging customer needs and preferences while also
developing and executing fast responses.

Both process and outcome of a KM episode (or KM initiative involving multiple
episodes) can be examined in terms of the PAIR dimensions. This results in the eight
cases shown in Table 1.1. The top row distinguishes between a productive process
(eg, lean or efficient), an agile process (eg, rapid awareness and response for disrup-
tions), an innovative process (eg, deviates into new approaches), and a reputable
process (eg, adheres to high standards of rigor, integrity, dependability, and quality).
KM process-superiority along any one (or several) of the PAIR dimensions can be
regarded as a kind of KM success and, all else being equal, translates into a higher
competitive standing for the organization.

The bottom row in Table 1.1 is concerned with the effects of a KM process on
the state of an organization’s knowledge. It distinguishes between knowledge that
allows or fosters higher productivity for the organization (eg, less waste, higher pro-
duction rate, less cost per unit, greater efficiency), higher agility for the organization
(eg, better able to cope with disturbances, recognizing them early and responding to
them rapidly), higher innovativeness for the organization (eg, better able to develop
and apply new ideas), and higher reputation for the organization (eg, boost percep-
tions of organization as being trustworthy, ethical, and a provider of quality goods
and services). Superiority of KM outcomes along any one (or several) of the PAIR
dimensions can be regarded as a kind of KM success and, all else being equal, trans-
lates into a higher competitive standing for the organization.

PARAMETERS

If a knowledge management process, within or across episodes, can be an impor-
tant aspect of organization effectiveness, then it behooves us to understand the
kinds of components that can serve as building blocks for constructing that process.
Generally, a process is a systematic arrangement of activities for making something.
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In the KM case, we are making knowledge that satisfies a need for a sensible account
of a situation, for a prediction about a situation, for an evaluation of a situation, or for
a decision concerning a situation. What are these activities—these basic classes of
components—that can be integrated into a KM process? This is an important ques-
tion because its answer reveals parameters that can be set, instantiated, tailored, or
adjusted in search of KM success for a given resource bundle (FR), a set of defini-
tional principles (DP), and the environing conditions (EC).

The answer we examine here borrows from the knowledge chain theory, which
identifies nine classes of KM activity (Holsapple and Singh, 2001). We contend that
each serves as a parameter (P1-P9) in the organization effectiveness equation. Five
of them are first-order activities, meaning that each operates directly on a knowledge
resource, manipulating it in a fashion that is functionally distinct from the other four
knowledge chain activities. The five are:

*  Pl—Knowledge acquisition: an activity in which a processor(s) identifies
knowledge in the organization’s environment, captures it, and makes it
available in a suitable representation for transference to other KM activities.
The knowledge source may require some compensation or commitment from
the processor as a condition for identification and/or capture.

*  P2—Knowledge assimilation: an activity in which a processor(s) alters an
organization’s knowledge resources, resulting in learning. The alteration may
be additive, eliminative, revisionary, or a restructuring of how the resources
are organized. The processor filters, screens, and cleans the knowledge being
assimilated. Assimilation includes targeting which knowledge resources are
to be altered (eg, those of a community of processors vs a central repository),
structuring knowledge into representations appropriate for the targets, and
transferring these representations to their targets.

*  P3—Knowledge selection: an activity in which a processor(s) identifies
knowledge within an organization’s existing base of knowledge resources,
captures it, and transfers it in a suitable representation to a KM activity that
needs it. The organization may require some kind of security clearance by the
processor as a condition for identification and/or capture.

* P4—Knowledge generation: an activity in which a processor(s) derives or
discovers knowledge in the context of existing knowledge resources and
transfers this generated knowledge in an appropriate representation to an
appropriate activity. The generation results are problem definitions or problem
solutions—with the problems belonging to the classes of sense making,
prediction making, evaluation making, and decision making. The processor relies
on available selection and/or acquisition activities to furnish the knowledge it
needs. Procedural and/or reasoning knowledge is especially important in guiding
or driving the generation activity. The processor also relies on its own innate
skills for creating, synthesizing, analyzing, assembling, and organizing.

*  P5—Knowledge emission: an activity in which a processor(s) projects some
portion of an organization’s knowledge, through an appropriate representation,
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into a targeted element(s) of its environment. The activity of emitting
knowledge occurs subject to security constraints. The target may provide some
compensation or make some commitment to the organization as a condition for
emitting knowledge.

When considering how to make an organization more effective, the foregoing
parameters suggest five levers that are in play. For any specific organization, there
is considerable flexibility in the treatment of the five activities. For instance, which
processors are involved in which activities, when, and in what episodes? What pro-
cessor roles are machine-based, which are human-based, and which are hybrid pro-
cessors? What protocols regulate the flows of knowledge and behaviors of processors
assigned to implement one of the activities? Answers to such questions amount to
settings or instantiations for parameters P1-P5. Some will lead to greater success for
a KM initiative than others.

We do not advocate a particular setting for any of the five parameters, as the
settings are situation-specific. For a given set of resources (knowledge, human pro-
cessors, machine processors, financials); a given environment; and a set of defin-
ing vision, mission, and values; a “good” instantiation of an activity may be “poor”
under different circumstances. Here, the emphasis is on drawing attention to, and
systematically characterizing, the activities that must play out in knowledge work.
Their instantiations may be left to serendipity or they may be intentional, studied,
and adjusted over time—with an objective of learning those that are more likely to
lead to high levels of organization performance and competitiveness.

In addition to the five foregoing parameters, there are four second-order activi-
ties. Primarily, these function as managerial influences on the conduct of knowledge
management within and across KM episodes. They are concerned with shaping KM
processes and securing efforts from processors engaged in the knowledge work. They
are more managerial activities than those of the first order, which are more focused
on manipulating knowledge in various ways. The second-order parameters are:

*  P6—Knowledge measurement: an activity wherein a processor(s) gauges the
state of knowledge management within an organization. Specifically, it takes
measurements (quantitative and qualitative) of the organization’s
* knowledge resources
* knowledge processors
» first-order activities
* second-order activities
* knowledge management episodes
e overall conduct of knowledge management
These measurements form a scorecard, indicating where an organization is and
has been with respect to knowledge management.

* P7—Knowledge control: an activity wherein a processor(s) strives to ensure that
needed knowledge resources and processors are available in sufficient quality
and quantity for executing other KM activities, subject to security requirements

L
9



10 CHAPTER 1 Parameters of knowledge management success

being satisfied. Because an organization’s resources are not unlimited, it may
not be possible to have all processors and all knowledge that could conceivably
be needed, in which case, the control activity strives to maintain a workable mix
in the volatile face of dynamic situations. Results of knowledge measurement
are instrumental to the exercise of knowledge control and, in turn, track the
effects of knowledge control activity.

*  P8—Knowledge coordination: an activity wherein a processor(s) manages
dependencies among the nine KM activities, the knowledge resources,
the knowledge processors, KM processes, and KM episodes. Whereas the
knowledge control activity strives to ensure proper availability (realizing
there can be some shortages or deficiencies due to resource constraints), the
coordination activity is concerned with the connections among what actually are
available. It can be regarded as dealing with mappings such as the assignment
of specific processors to specific instances of KM activities, of a sequence of
these activities to an episode, of particular knowledge and an arrangement
of episodes to a process, and so forth. It can also be regarded as establishing
current infrastructure (ie, defining the roles that processors play, the authority
and communication relationships among those roles, and the regulations that
govern processor behaviors).

*  P9—Knowledge leadership: an activity wherein a processor(s) strives to
create circumstances that allow or encourage other knowledge processors
to be highly effective in accomplishing the organization’s knowledge
work. Just as knowledge coordination is concerned with the infrastructure
for knowledge work, knowledge leadership is concerned with the culture
for knowledge work. Aligned with an organization’s vision, mission, and
values, the processor(s) engaged in knowledge leadership develops a culture
conducive to extracting maximum efforts from the organization’s knowledge
processors. The processors become imbued with an attitude that knowledge
work is vital to the organization’s success. To facilitate this, the knowledge-
leadership activity can create experiences for KM processors that lead to a
joint conviction that there are superior ways to handle knowledge management
and that all processors need to participate in discovering or creating them.

As with the first five parameters, there is considerable flexibility in treatment
of the four additional parameters. For example, one instantiation of the knowledge
coordination parameter may involve a market mechanism for making processor as-
signments, whereas an alternative may rely on applied heuristics, and yet anoth-
er on prioritized resource allocation. Or, for the knowledge control parameter, the
preferred instantiation may differ, depending on whether the processor is human or
computer-based. Or, for the knowledge measurement parameter, criteria for assess-
ing processor performance can vary. How the second-order activities are instantiated
in an organization will contribute to establishing the “way” in which it performs KM.
This “way,” in turn, affects the degree of success for KM initiatives.

Because settings for second-order parameters are likely specific to the “givens”
of the situation faced by a firm (recall the equation for E), we do not advocate a
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particular setting for any of them. For a given set of resources (knowledge, human
processors, machine processors, financials), a given environment, and a set of defin-
ing vision, mission, and values, an instantiation of a second-order activity that is
“good” for one organization may be “poor” for another. As with the first-order pa-
rameters, our emphasis is on drawing attention to, and systematically characterizing,
second-order activities that must play out in knowledge work. Their instantiations
may be left to serendipity or they may be intentional, studied, and adjusted over
time—with an objective of learning those that are more likely to lead to superior
levels of organization performance and competitiveness.

CONCLUSIONS

Summarizing, there is evidence from many anecdotes and scholarly studies that
knowledge management can be performed in ways that predict superior organization
competitiveness or performance. What are those ways? One might be to assemble
a superior set of computer-based and human knowledge processors. Another might
be to assemble a superior base of knowledge resources. Here, we investigate another
possibility: perform knowledge management activities in a superior way. A starting
point is to identify the classes of KM activities that are operative regardless of the
organization, its array of processors, its resource portfolio, or its environment. Here,
we describe a collection of nine generic activities, each one of which can be instanti-
ated in multiple ways. Thus, each of the nine serve as a parameter for a conditioned
function that indicates the degree of organization effectiveness.

The parameters provide a mental framework for thinking about the relationship
between success and the conduct of knowledge management. The nine parameters
form a checklist for auditing how KM is being done in an organization, for systemati-
cally formulating new KM initiatives, for studying how to improve an organization’s
practice of KM, and for avoiding blind spots in a search for avenues to KM success.
By calling attention to the nine parameters, we seek to stimulate and provoke research
into enumerations of feasible instantiations for each, effects of such instantiations on
KM success, and prudence of instantiation alternatives in varying conditions.

Ultimately, this may lead to a “playbook” that recommends what instantiations
are well suited for the conditions in which an organization finds itself.
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Why are companies still
struggling to implement
knowledge management?
Answers from 34 experts
In the field
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*The Institute for Knowledge and Innovation—Southeast Asia (IKI-SEA), Bangkok University,
Bangkok, Thailand; **The International Institute for Knowledge and Innovation

(PKI) IKI-SEA—Bangkok University, Bangkok, Thailand

INTRODUCTION
THE STATE OF KNOWLEDGE MANAGEMENT

Knowledge management has now been around for more than 20 years. The book
Managing Knowhow by Karl Erik Sveiby (1987), followed by the article “Brainpower”
by Thomas A. Stewart (1991) in Fortune magazine, can be considered the first sparks
of KM. A series of three books by Karl Wiig followed in 1993, titled Knowledge Man-
agement Foundations: Thinking about Thinking - How People and Organizations Rep-
resent, Create and Use Knowledge” (Wiig, 1993). These were followed in turn by the
classic books of Nonaka and Takeuchi (1995), Davenport and Prusak (1998), and the
first Knowledge Management Handbook by Liebowitz (1999). During the period be-
tween 1995 and 2000, organizations started seeking knowledge management practices,
and the academic literature gained notable momentum. Prusak (2001), explaining the
origins of KM, stated “knowledge management is not just a consultants’ invention but
a practitioner-based, substantive response to real social and economic trends including
globalization (complexity), ubiquitous computing, and the knowledge-centric view of
the firm.” The academic interest in KM evolved rapidly at the outset of the 21st century
and shows a steady decline over the past 10 years, as depicted by the number of Google
searches containing the keywords “knowledge management” (Fig. 2.1). Looking at the
trend evolution by region (not displayed in this chapter but available in Google trends),
we can also see a shift of interest from the Western to the Eastern worlds, with a large
amount of activity in India, South Africa, and Asia.

Practitioners’ surveys have also shown a corollary decline of interest in KM. The
biannual Bain & Co Management Tools and Trends surveys did not mention knowledge

Successes and Failures of Knowledge Management 1 3
Copyright © 2016 Elsevier Inc. All rights reserved.
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FIGURE 2.1 Knowledge management Google search trends since 2004 (Google, 2015)

management in the 2013 and 2015 editions (Rigby and Bilodeau, 2013, 2015). Look-
ing back at the evolution of KM usage and satisfaction between the years 1996 and
2010 (Fig. 2.2), we can see that the usage trend over the 14 years averages 42%, and
the satisfaction is 3.61 out of 5, with a general increase over the last several years.
This does not indicate that “KM is dead,” as some have posited, but it does show that
organizations no longer perceive KM as one of the top priorities.

Interestingly, if we consider the KM academic literature from 1994 to 2014 by
focusing on the number of scholarly and peer-reviewed publications containing the
keywords “knowledge management,” we see a continuous increase of publications,
(Fig. 2.3) indicating many researchers are still actively seeking to better understand
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FIGURE 2.2 Knowledge management trends based on Bain & Company Management Tools &
Trends Surveys (1996-2011) (Righy and Bilodeau, 2009, 2011)
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FIGURE 2.3 Number of academic publications with the keywords “knowledge management”

the remaining KM issues. Furthermore, KM conferences still attract appreciable
numbers of practitioners and academics each year.

Even after 20 years of its “birth,” KM is still not a mainstream process for orga-
nizations. Why are organizations still struggling to implement knowledge manage-
ment, despite the huge amount of literature and conferences on the topic and despite
numerous successful case studies and lessons learned? That is the question we asked
34 experts in the field, and we share our findings with you in this chapter.

ORIGINAL SOURCE MATERIAL KNOWLEDGE BASE

The source data foundation for this chapter represents a unique collection of opinions
by 34 active academics, researchers, and practitioners in the world of knowledge
management. Many have been teaching, writing, and practicing KM for more than
20 years. In total, 3% (1) are strictly KM academics; 18% (6) are KM practitioners;
and the majority, 79% (27), act as both academics and practitioners. Most of them
will have immediate name recognition for international KM organizations. However,
to facilitate the merits of their stated opinions, they are listed (Table 2.1) by title,
name, organization, and native or current country of domicile, which usually reflects
where they have spent/are spending their careers. They represent 12 countries from
all the 5 continents.

The capture media for their remarks is a series of video recordings named IKI-
Talks (http://ikitalks.iki-sea.org), recorded by the Institute for Knowledge and In-
novation — South East Asia (IKI-SEA), Bangkok University, Bangkok, Thailand.
The participants constitute an International Visiting Faculty for IKI-SEA’s Research
PhD Program in Knowledge and Innovation Management, now in its fifth year. The
recordings were created during the period 2012—-2014 as original responses to a six-
question interview series and have never been published.

The material for the present chapter focuses on question 6, which seems most
appropriate for this book chapter since it asked the KM experts:

“Why do you think companies are still struggling to implement knowledge
management and innovation management?”’


http://ikitalks.iki-sea.org/
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Table 2.1 Names of the 34 KM Experts Interviewed

Title

Ms
Dr
Dr
Dr
Dr

Mr
Dr
Dr
Dr

Dr
Dr
Dr

Dr
Dr
Dr
Dr
Dr

Dr
Dr

Dr
Dr

Dr

Dr

Dr

Ms
Dr
Dr

Dr

First Name

Mary

Debra

Vittal

Kate

Aurilla Aurelie

Steve
Denise
Alex
Francesco

Valerie
Nancy
Rivadavia

Jean-Louis

Rudy
John
Annie
Michel
William
Peter

Thierry
Johann

Patrick
Eunika

Steve
Geoff
Vincent

Waltraut
Arthur
Manasi

David

Last Name

Adams
Amidon
Anantatmula
Andrews
Arntzen

Barth
Bedford
Bennet
Calabrese

Chanal
Dixon

Drummond de
Alvarenga Neto

Ermine

Garrity
Girard
Green
Grundstein
Halal
Heisig

Isckia
Kinghorn

Lambe

Laurent
Mercier

Newman
Parcel
Ribiere

Ritter
Shelly
Shukla

Snowden

Organization

Smarter-Companies
Entovation

Western Carolina University
Knowable

University College of Southeast
Norway

Hitachi
Georgetown University
Mountain Quest Institute

International Institute for
Knowledge and Innovation

University of Grenoble
Common Knowledge Associates
HSM Educacao Executiva

The Knowledge Improvement
Project and Telecom Business
School

American Learnership Forum
Middle Georgia State University
Seed First, LLC and GWU
Grundstein Consulting

George Washington University

University of Applied Sciences
Potsdam

Telecom Business School

Stellenbosch University—Centre
for Knowledge Dynamics and
Decision making

Straits Knowledge

Institute FR Bull, EPITA,
Innovation3D

ARES Corporation and GWU
Practical KM

Institute for Knowledge and
Innovation Southeast Asia—
Bangkok University

Knowledge Dialogues
Organizational Zoo

Institute for Knowledge and
Innovation Southeast Asia—
Bangkok University

Cognitive Edge

Country

USA
USA
USA
Australia
Norway

USA
USA
USA
USA

France
USA
Brazil

France

USA
USA
USA
France
USA
Germany

France

South
Africa

Singapore
France

USA
UK
Thailand

Hong-Kong
Australia
India

UK
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Table 2.1 Names of the 34 KM Experts Interviewed (cont.)

Title | First Name | Last Name Organization Country
Dr Michael Stankosky George Washington University USA
Mr Ron Young Knowledge Associates Cambridge | UK
Ltd
Mr | Tom Young Knoco UK
Dr Suzanne Zyngier University of Melbourne Business | Australia
School

The recordings have been transcribed at different times by various IKI-SEA staff
over this period, and some of the most recent transcriptions have focused solely on
question 6 to support this chapter.

RESEARCH METHOD

The coauthors of this chapter have undertaken oversight activity to ensure the trans-
lation and consistency of interpretative license by listening to all of the interviews
and verifying the merits of the verbatim transcripts. Each coauthor has then inde-
pendently selected and documented his interpretation of content intention by each
interviewee response and extracted key phrases. The individual interpretations of
each coauthor were compared and discussed to generate a final document that lists
findings grouped by themes.

In parallel, the transcripts were analyzed by a text mining tool (QDA Miner—
WordStat 7) to extract keywords and their cluster. The result of the text mining tool
was used as an additional validation mechanism.

The results of this winnowing research analysis method and software tool ma-
nipulation were used to suggest emergent themes of opinions leading to the recom-
mended results of the “expert” cadre. The themes are presented in the next section of
this chapter, followed by some researched and summarized current literature opin-
ions all compared to the cadre’s base reference materials used by the coauthors to
project the future status of acceptance and incorporation for KM integral to the inner
workings of organizations.

KEY FINDINGS
DATA ANALYSIS

As previously explained, the researchers extracted from the 34 interviews 111 key
reasons why the knowledge experts believed that organizations are still struggling
with knowledge management. The 111 key reasons were grouped into 7 main
categories:

e culture
¢ measurement/benefits
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* strategy

e organizational structure

» governance and leadership

e IT-related issues

* lack of KM understanding/standards

The subsequent tables are extracts from interviews that support each theme.

Culture (13)

Cultural issues
Culture incompatibility

Don’t consider workers as knowledge workers
Hard to create a knowledge sharing/creating
environment

Hard to motivate people to share knowledge
Human collaboration and knowledge transfer

Measurement/Benefits (16)

Difficult to measure KM

KM benefits take time to appear
(companies are not patient enough)
KM is not a quick fix

KM must show value and ROI

KM takes time
Knowledge needs to build over time

only work well on small scales

Knowledge cannot be demanded of
employees

Knowledge should be embedded in the
business itself and the mind and thinking of
employees

Lack of appreciation for KM

Lack of trust
Need for cultural change

Need for four enabling conditions—social
behavior issues, cognitive issues, structure
issues and information, and communication
issues

Turf protection

Lack of maturity

Lack of usefulness

No time to contemplate and reflect
(Eastern philosophy)

Organizations are short-term focused
Organizations are too much after
direct, quick, tangible results (Western
philosophy)

ROI not immediately visible

Short-term focus versus long-term focus
There should not be a need to justify KM
Trying to measure success of KM
through KM metrics (should be org
metrics)

Strategy (13)

KM is only perceived as a nice thing to have

KM and innovation will help companies
compete and not perish

Organizations don’t have a clear under-
standing of why they implement KM

KM is not for every organization; it should
not be forced on them

Organizational Structure (18)

People and companies still rely and operate
on the old industrial age model

Business plans are obsolete

Change is needed

Complacency




Strategy (13)

KM is not addressed at the strategic level

KM not fully aligned with business strategy

KM is not perceived as a priority (not criti-
cal, only nice to have)
KM was fashionable

Lack of strong rationale to implement KM

Organizations have not used an organi-
zational learning approach (where time is
needed and accepted)

To do KM requires improved learning and
not every organization is a learning organi-
zation

KM cannot be add-ons to an organization,
it must quickly become an integral part of
the organization

Key findings

Organizational Structure (18)

Current approaches to KM forces people in
the wrong models and modes

Should move from benchmarking to
benchlearning

KM execution is weak

KM has to be nurtured to grow and contrib-
ute to the organization

Management still focuses on control rather
than cultivate, accelerate, support, and
facilitate

Managers look for status quo more than for
change

Need for enabling contexts “Ba”
Need for new ways to manage

Organization must adapt to KM needs
People are not educated/prepared for the
world as it exists today

Resistance from traditional organizations
and structures

Still bureaucratic management structures

Governance and Leadership (12)

KM is at risk since it's often sponsored/
driven by one hypermotivated person

KM is assigned to a unique KM department
that has to make it happen

Focusing on external/consultant help and
support rather than growing it from within
Heavy reliance on consultants

KM has to make friends and partner with
other support activities

KM is currently not part of management
role

KM needs more awareness and endorse-
ment at the strategic level

KM requires governance, encouragement,
measurements

KM should not be a particular department
or position

Lack of leadership commitment

IT-Related Issues (14)

Document-centered approach doesn’t
work for KM

KM focuses on technology rather than on
people

Initial disappointment of IT tools’ capabilities

KM focus should be on human/social
aspect and not on technology

Lack of integration between available
people and technologies

Lack of integration between management
and IT approaches

Need to change KM paradigm from
technological approach to managerial and
sociotechnical approach

Oversimplistic IT understanding of
knowledge

Overselling of IT systems

Too much original focus on T
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Governance and Leadership (12) IT-Related Issues (14)
Need for inside KM advocates and sup- Too much emphasis on mechanisms to
porters enable knowledge sharing
Too often KM reports under CxOs, and KM should focus on people not technology
doesn’t have its own CKO (still misconceptions)
Difficult for humans to manage knowledge
transfer on a large scale (using IT)

Lack of KM Understanding/Standards (25)

“Managing knowledge” is easier to understand than “knowledge management” —wording
matters

Academics have not agreed on a definition, it creates confusion and rejection
Ambiguity in KM terms and definitions

Confusion between information and knowledge

Confusion/lack of agreement about what KM is in a commonly accepted framework
Organizations declared victory on KM too early

KM concept not always clear to companies

KM has to be more precise and more proven

KM is presented as something too complicated

Lack of common KM definition

Lack of executive understanding of what intangibles are and how to manage them
Lack of understanding of what KM really is

Lack of understanding on how to implement KM

No need to call it KM

No unified validated process for KM

Organizations do not understand the nature of knowledge in KM

Organizations don’t get KM

Organizations fail to understand that knowledge management is about augmentation of
human intelligence

Organizations think KM is easy to do

Oversimplification of complexity by simple models

Should start and focus on organizations’ problems

Solutions to sharing knowledge are simpler than people expect

Some companies jumped too fast into KM without knowing what it was

Superficial understanding of KM complexity

Too much time/focus on trying to define KM

TEXT MINING ANALYSIS

The 34 transcripts were analyzed with a text mining tool (QDA Miner—WordStat 7).
The 34 transcripts were composed of 254 sentences and 6411 words. Combined,
they represent 1 h of audio recordings. The output of the system is a list of key-
words ranked by frequency of occurrences. The system was set to only display
keywords that occurred eight or more times in the transcripts. Table 2.2 presents
22 keywords that were extracted.



Table 2.2 Automatically Extracted 22 Keywords From 34 Transcripts

Keywords

KM
Organization
Knowledge
People
Management
Work
System
Time
Understand
Technology
Information
Human
Business
Change
Implement
Return
Share
Strategic
Benefit
Learning
Support
Tool

Frequency

102
87
51
39
27
21
17
17
17
15
14
12
10
10
10
10
10

9

0 0 00

% Shown

20.00
17.06
10.00
7.65
5.29
4.12
3.33
3.33
3.33
2.94
2.75
2.35
1.96
.96
.96
.96
.96
.76
.57
.57
.57
.57

- 4 4 4 4 4 a4

% Processed

5.60
4.78
2.80
2.14
1.48
1.15
0.93
0.93
0.93
0.82
0.77
0.66
0.55
0.55
0.55
0.55
0.55
0.49
0.44
0.44
0.44
0.44

% Total

1.59
1.36
0.80
0.61
0.42
0.33
0.27
0.27
0.27
0.23
0.22
0.19
0.16
0.16
0.16
0.16
0.16
0.14
0.12
0.12
0.12
0.12

No. Cases

25
21
21
22
12

8

8
10
11

~

OO0 01w o NW~N OO O, @

% Cases

75.76
63.64
63.64
66.67
36.36
24.24
24.24
30.30
33.33
21.21
24.24
18.18
18.18
27.27
21.21

9.09
21.21
15.15

9.09
15.15
156.15
156.15

TF ¢ IDF

12.3
17.1
10
6.9
11.9
12.9
10.5
8.8
8.1
10.1
8.6
8.9
7.4
5.6
6.7
10.4
6.7
7.4
8.3
6.6
6.6
6.6

s3ulpul) Aoy

12
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If we map 21 keywords (not including KM) to the 7 themes previously created,
we can see that they match perfectly:

1. Culture
a. people
b. human
c. change
d. share
2. Measurement/benefits
a. time
b. return
€. benefit
3. Strategy
a. business
b. strategic
€. learning (organizational)
4. Organizational structure
a. organization

b. work
€. implement
d. support

5. Governance and leadership
a. management
6. IT-related issues
a. system
b. technology
€. information
d. tools
7. Lack of KM understanding/standards
a. knowledge (versus information)
b. understand

The software tool also allowed a clustering analysis to suggest how the keywords
link and are related to each other as presented in Fig. 2.4.

The cluster shows when keywords are used together. For example, if we look at
the top cluster, change and time are linked since respondents often mentioned that
the changes required for KM do take time. KM is implemented at the organizational
level, and knowledge is in people. Management can manage people (and their knowl-
edge) to implement KM in the organization as a system, but it requires time and
change, and this is a not a very well understood process.

In the middle cluster, we can find the main issues linking back to the main pil-
lars of KM, human (people), technology and information, and work (processes). The
lower cluster refers more to issues related to the implementation of support and tools
for knowledge sharing.
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FIGURE 2.4 Cluster of main keywords
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FIGURE 2.5 Mapping of main keywords and their relationships

Fig. 2.5 is another visual representation that displays the 22 keywords and their
relationships. The size of the circle is proportional to the keyword frequency, and the
thickness of the line that links the keywords represents how strongly these concepts
are related.

DATA INTERPRETATION

What can we learn from all these findings? We have noted that the combinations of
data/information displayed by Table 2.2, Fig. 2.4, and the blue-red—green “mega clus-
ters” in Fig. 2.5 offer opportunities for multiple inquisitive discussions but have cho-
sen to proceed on a direct path to our themes structure. So let’s first interpret and sum-
marize the findings for each of the seven main themes that emerged from our study:
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Culture

The people aspect of KM has been, and will always remain, the difficult part of KM.
If we agree that knowledge is only available in the minds of people, then managing
knowledge indirectly means managing people. Culture can be defined as:

“A pattern of shared basic assumptions that the group learned as it solved its
problems of external adaptation and internal integration, that had worked well
enough to be considered valid, and therefore, to be taught to new members as the
correct way to perceive, think and feel in relation to those problems.”

(Schein, 1992, 1999)

Some organizational cultures are more or less friendly to knowledge-sharing
behaviors. Our respondents mentioned possible incompatibilities® between KM ex-
pected behaviors and the organizational culture. We believe that by nature, and in
general, people have no problem sharing knowledge, but other cultural issues often
become a barrier, like lack of interpersonal trust and lack of appreciation for KM (no
recognition or motivation), and we all know that knowledge cannot be demanded
of employees. KM should be embedded in the structure of business itself and the
mind and thinking of employees. As previously mentioned in the “structure theme”,
it is not easy to create a knowledge-sharing/creating environment. Ba environments,
where knowledge sharing and learning take place, work well with small groups
since human collaboration and knowledge transfer work well on small scales, but
on a larger scale things become more difficult. A need for cultural change is often
expected, but changing a culture is a difficult and long process. Evolving the culture
or slowly encouraging people to change their behavior might be a better strategy.
Currently, the use of gamification approaches seems to increase the motivation of
employees to share knowledge. A recent KM APQC (2015) survey reveals that more
than half (54%) of the 482 companies they interviewed said that gamification will
impact their programs either in 2016 or within 3 years. Leadership and management
styles (Ribiere and Sitar, 2003) (Calabrese 2000 and 2009) also need to adjust to
consider employees as knowledge workers. Sensitivity to four enabling conditions—
social behavior issues, cognitive issues, structure issues, and information and com-
munication issues—is suggested in culture change.

Measurement/benefits

Measuring the value/benefits of KM! Do we really need to justify KM ? This has been
a continuous question and problem. As Deming (1993) said “If you can’t measure it,
you can’t manage it.” In fact, it looks like based on a recent article from John Hunter
(2015), Deming might also have added “There are many things that cannot be mea-
sured and still must be managed. And there are many things that cannot be measured
[yet] managers must still make decisions about [them].” This is the aspect that we
believe a lot of organizations are missing regarding KM. Based on our respondents’
opinions, it is difficult for organizations to measure the benefits/ROI/value of KM and

“We used italics for the terms/answers provided by the respondents during the interviews.
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without them, budgets and resources are not easily dedicated or renewed for KM. In
general, KM takes time to show value and benefits, and many organizations do not
want or cannot wait for a long period to see that value. Companies are not patient
enough, they are looking for quick fixes, they are short-term focused and look for
direct, quick, tangible results (Western philosophy). Organizations should take time
to contemplate and reflect (Eastern philosophy). Another important issue raised by
the respondents is that in fact there should not be some specific metrics/knowledge
process improvement to measure KM value/benefits. KM is a supporting process that
helps organizations to innovate and deliver on their goals faster, better, and cheaper.
So organizational metrics should be used, rather than specific KM metrics.

Strategy

Like the early days of information technology, KM was not often addressed by organi-
zations at the strategic level but rather as a tool at the operational level. KM is too of-
ten perceveived as a nice thing to have/do and not as priority, and as soon as budgets
are reduced or other priorities emerge, KM is deferred or stopped. Some companies
engaged in KM because it was fashionable or because their competitors did it and not
because they were strongly convinced of its value, and neither did they have a strong
rationale to implement it. So KM sustainabilty is at risk for organizations who don’t
have a clear understanding of why they chose to implement it. Consequently a lot
of organizations embark on KM without a clear KM strategy, or with a KM strategy
that is not aligned with the business strategy, even ignoring suggested models to inte-
grate the two (Stankosky, 2005). The KM strategy and the business strategy should be
coupled together. KM cannot be an add-on to an organization, it must quickly become
an integral part of the organization. For instance, what kind of competencies will the
organization need 3-5 years from now to achieve its goals? The strategic gap between
what the organization knows today and what it will need to know tomorrow is directly
linked to a knowledge gap that a KM strategy can help to manage (Zack, 1999). Our
respondents also mentioned that organizations have not used an organizational learn-
ing approach (where time is needed and accepted). Organizational learning is the
process of creating, retaining, and transferring knowledge within an organization, so
it can learn from its experience (successes and failures). Once again, organizational
learning can only happen if there is a strong push for it from the top, so strategy is key.
KM and innovation will help companies compete and not perish.

Organizational structure

A lot of organizations still have bureaucratic management structures and still use in-
dustrial age approaches to management. But those business plans are obsolete! Cre-
ating a knowledge-sharing culture in such an environment is not an easy task; change
is needed, as are new ways to manage. As previously described, KM strategies are
often nonexistent resulting in weak KM execution or forcing people into the wrong
models and modes (destructive). Organizations are by nature resistant to change
and live in complacency, so KM efforts can evaporate over time. Organizations also
have a tendency to benchmark their KM efforts and best practices. Unfortunately,
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what works for KM in one organization might not work well in others; the culture
and context are always different. Organizations should move from benchmarking to
benchlearning.

Governance and leadership

KM governance is often an underestimated success component of KM, but the sus-
tainability of KM relies on it heavily. KM requires governance, encouragement, and
measurement (previously discussed). Here is a definition of KM governance from
Zyngier and Burstein (2012):

“KM governance confirms, through development of KM policies, the alignment of
KM with the value proposition and strategy of the organization. KM governance
assumes setting up explicit and transparent access conditions to organizational
knowledge: quality and maintenance procedures; decision-making processes;
and means for resolving KM obstacles. KM governance holds authority and is the
mechanism that delegates authority and consequential responsibility. Hence KM

governance is also concerned with authority and its delegation.’
(Zyngier and Burstein, 2012)

Often the KM governance is not clear and employees don’t know who is re-
sponsible for it. KM is currently not part of the management role. Sometimes, KM
is assigned to a unique KM department that has to make it happen. Too often KM
reports under a CxO and doesn’t have its own CKO. KM should not be a particular
department or position, it should be everyone’s job! But in order to reach this level
of embeddedness and decentralization, KM needs more awareness and endorsement
at the strategic level; too often organizations lack leadership commitment [to KM].
There is a need for inside KM advocates and supporters; KM has to make friends and
partner with other support activities. KM is at risk since it is often sponsored/driven
by one hypermotivated person. Heavy reliance on consultants (external/consultant
help and support) is also a risk, rather than growing it from within.

IT-related issues

Information technology issues are often blamed for the failure of KM, but one has to
realize that IT is also what spurred KM at the start. Without advanced collaborative
and supportive technologies the KM movement could have never started and grown
so fast. Yes it is true that at the early stage of KM in the mid 1990s, there was too
much original focus on IT. The overselling of IT systems, as knowledge management
systems, seemed to be the magic solution for KM. But organizations became rapidly
disappointed by IT tools’ capabilities, and they realized that it was an oversimplistic
IT understanding of knowledge; for us IT can only manage information, and knowl-
edge is the human capability to take effective action (Bennet and Bennet, 2008).
Whatever comes out of our brain becomes information and only then can IT help
to capture, store, and share it. So KM should focus on people/social aspects and not
so much on technology (still misconceptions), since technology is just an enabler.
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FIGURE 2.6 The three eras of knowledge management (Dixon, 2010)

Respondents recognized that there is still some lack of integration between available
people and technologies as well as a lack of integration between management and
IT approaches. So there is a need to change the KM paradigm from a technological
approach to a managerial and sociotechnical approach. A document-centered ap-
proach doesn’t work for KM, it just represents the codification approach to KM with
little or no emphasis on the personalization approach (Hansen et al., 1999). This is
reflected by the difficulty for humans to manage knowledge transfer on a large scale
(using IT). The KM evolution graph (Fig. 2.6) from Nancy Dixon (Dixon, 2010)
helps to better understand the evolution of KM and, indirectly, the evolution of IT
tools to support it.

Fortunately, for the past 5-10 years new generations of IT tools—social
networks—started to facilitate the integration of codification and personalization ap-
proaches, and they became a user-friendly and fun way to seamlessly share “knowl-
edge.” Enterprises 2.0 platforms are slowly entering the enterprise world and should
facilitate knowledge sharing, particularly when they are associated with gamification
approaches that will “reward” and “encourage” employees to share and reuse knowl-
edge.

Lack of KM understanding/standards

The last emerging theme is the one that was the most mentioned by the KM experts
interviewed as a key reason because of which organizations still struggle to imple-
ment KM. It is related to the lack of understanding of what KM really is or is not.
After 25 years of practice and research in this field, one might think that the concept
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of KM should be clear for everyone—not so! Academics have not agreed on a
definition, consequently it creates confusion and rejection. Organizations don’t un-
derstand KM and the nature of knowledge; the KM concept is not always clear
to companies; KM has to be more precise and more proven; KM is presented as
something too complicated! Consequently there is a lack of understanding on how
to implement KM since there is no unified, validated process for KM, nor is there a
commonly accepted framework. In contrast, one of the interviewed experts said that
too much time [has been] spent on trying to define KM. From a practitioner point of
view, trying to agree on a unified definition of knowledge and KM seems fruitless.
Debates about the definition of knowledge started in the time of Greek philosophers.
One has to accept that there are different points of view and that we should pick the
definition that best reflects our needs and context. At the core of it, organizations
fail to understand that knowledge management is about augmentation of human
intelligence.

Our respondents suggested one of the reasons why everyone is still struggling
with KM was the oversimplification of KM complexity by simple models and a su-
perficial understanding of KM’s complexity. In addition, organizations thought KM
was easy to do and some companies jumped too fast into KM without knowing what
is was, and some declared victory on KM too early! There is also a lack of executive
understanding of what intangibles are and how to manage them.

A way to overcome these problems could be to identify the KM process as “man-
aging knowledge,” which is easier to understand than “knowledge management”—
wording matters! Organizations should start by focusing on an organization’s prob-
lems and seeking how related KM activities could help solve them. Solutions to
sharing knowledge are simpler than people expect.

COMPARATIVE ANALYSIS WITH PREVIOUS STUDIES

Without conducting an exhaustive review of the literature, we will now compare
our findings from the recent literature on KM successes and KM failures. Based on
her literature review, Weber (2007) identified 15 main reasons (Table 2.3) why KM
systems fail.

After analyzing 10 case studies of failure in knowledge management (KM) sys-
tems and projects, Akhavan and Pezeshkan (2014) identified 26 main critical failure
factors (Table 2.3).

Based on five KM failure case studies, Chua and Lam (2005) identified 19 main
failure factors that they grouped in four distinct categories of KM failure factors:
technology; culture; content; and project management (Table 2.3).

Based on the mapping (Table 2.3) of the three selected researches to our seven
main themes, we can see that the themes emerging from our study not only match
other research findings but also expand their scope. A “knowledge” category is often
present in KM success/failure studies, where if the knowledge is of poor quality,
not well organized, or not well maintained it will affect its usage and transfer. We



Table 2.3 Comparison of Various Findings Regarding Causes of KM Failures Mapped Against Our Seven Main Themes

Our 7 Themes

Culture

Measurement/

benefits

Strategy

Organizational
structure

Weber (2007)
15 Factors

e KM approaches may fail when
they are designed without input
from all stakeholders

e KM approaches may fail
when users are afraid of
the consequences of their
contributions

e KM approaches may fail
when they do not promote
collaboration

e KM approaches may fail when
they are not able to show
measurable benefits

e KM approaches may fail because
users do not perceive value in
contributing

e KM approaches may fail when
they do not integrate humans,
processes, and technology.

e KM approaches may falil
when they attempt to create
a monoalithic organizational
memory.

e KM approaches may fail when
they are outside the process
context

Akhavan and Pezeshkan (2014)
26 Factors

® | ack of KM-oriented culture in organization
* Resistance against the change in organization

* |nability of KM team for distinguishing
organizational relations

e | ack of knowledge sharing because of
knowledge speculation

e \Wrong perceived image of KM

e | ack of sufficient involvement of workers
e | ack of conflict management

e Unfamiliarity of workers with KM tools

e | ack of required relation among workers
e |nefficient reward system

® Project cost

e Not measuring and evaluating the KM project
result

e | ack of efficient strategy for development and
rollout

e |nappropriate members of KM team

e | ack of detailed planning and timing for KM
project

e | ack of separate and sufficient budget for KM

Chua and Lam (2005)
19 Factors

Human and organizational behavior
e Politics

e Knowledge sharing

e Perceived image

* Management commitment

Management of KM initiative

e User involvement

e Technical and business expertise

e Conflict management

Rollout strategy

e Project cost

Project evaluation

¢ |nvolvement of external consultants

(Continued)
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Table 2.3 Comparison of Various Findings Regarding Causes of KM Failures Mapped Against Our Seven Main Themes (cont.)

Akhavan and Pezeshkan (2014)
26 Factors

Our 7 Themes

Governance
and leadership

[T-related
issues

Lack of KM
understanding/
standards

Weber (2007)
15 Factors

e KM approaches may fail due to
lack of leadership support

o KM approaches may fail when
they do not enforce managerial
responsibilities

e KM approaches may fail
when they store knowledge
in unrestricted textual
representations

e KM approaches may fail
when they rely on inadequate
technology

e KM approaches may fail when
they ignore impediments to
knowledge transfer

o KM approaches may fail when
they do not properly oversee the
quality of stored knowledge

e KM approaches may fail when
contributors do not know the
ideal specificity of knowledge

e | ack of commitment and support of top

management for KM

External consultants’ weakness in business

knowledge and organizational relation

Nonconformities between current systems and

new systems

Improper technical infrastructure
Overreliance on technology

Weak usability of KM system
Inappropriate knowledge structure

Irrelevant knowledge with inappropriate flow

and stream

Lack of top managers’ familiarity with aspects

of KM projects

Not clarifying the KM result relation to routine

tasks

Chua and Lam (2005)
19 Factors

KM infrastructure, tools, and
technology

e Connectivity
e Usability
e Qver-reliance on KM Tools

e Maintenance costCharacteristics or
properties of the knowledge itself

e Coverage

e Structure

e Relevance and currency
e Knowledge distillation
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decided to group knowledge—related issues in the IT category, since as explained
earlier, we believe knowledge is only in the head of employees and that everything
else is information (codified knowledge).

Recently, Thomas Davenport (2015), the author of one of the first books on KM
(Davenport et al., 1998; Davenport and Prusak, 1998), was interviewed by the Wall
Street Journal on the topic: Whatever happened to knowledge management? For
Davenport, the main reasons why KM has faded is because:

e It was too hard to change behavior.

*  Methods to improve knowledge flow were mostly ignored.

* Everything devolved to technology.

» It was time consuming to search for and digest stored knowledge (Google has
helped kill KM).

e KM never incorporated knowledge derived from data and analytics.

* The focus of knowledge-oriented projects has shifted to incorporating it into
automated decision systems.

* Big data and analytics are now much more the focus.

“If you believe in knowledge management — and you should — perhaps in your
organization you can avoid the pitfalls I have listed and allow the idea to thrive.
And if you favor a different idea and want it to survive over the long term, don’t
hitch a complicated set of behaviors to technology alone. Don’t embrace a ven-
dor for your concept that doesn’t care much about your idea. And if another
notion that’s related to yours comes along and gains popularity, don’t shun it,
embrace it.” (Davenport, 2015)

Once again the explanations provided by Davenport are perfectly aligned with
our findings.

CONCLUSIONS

Based on the interviews of 34 international KM experts, we were able to identi-
fy some of the main reasons why organizations are still struggling to implement
knowledge management. Seven main categories of reasons emerged from our study:
culture, measurement/benefits, strategy, organizational structure, governance and
leadership, IT-related issues, and lack of KM understanding/standards. Among our
findings, the concept of time was revealed to be a key factor. Organizations often do
not have or take the time to wait for a new KM practice to show its value. Benefits
are expected to appear quickly because the focus is often on the quarterly basis and
rarely on the long term. Organizations seldom take the time to reflect on their KM
activities and lessons learned, and these attributes provide KM programs enough
time to show their strong value.

The objective of this chapter was not to provide general solutions for problems
that reflect the current issues. The intent is to provide awareness of these issues to
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help organizations better address them going forward. There is no single solution for
the KM “issues.” Every organization has different cultures, objectives, and contex-
tual environments, but a lot of lessons learned from the past 20 years can be used
to address most of these issues of embedding management of knowledge within the
organizational structure. As Lambe (2011) clearly demonstrated, the KM literature
has a tendency to forget about past research findings by focusing on the recent ones,
and we have provided that menu.

To conclude on a positive note, KM is not dead and never will be! Knowledge
will always be one of the key resources for organizations, and those that have been
able to properly manage its flow and retention have received major benefits. In a
recent survey of the American Productivity Quality Consortium on KM priorities
for 2015, 61% of respondents said they feel positive or very positive about the future
strategy and direction of their organizations’ KM programs and efforts. The level of
effectiveness of their current KM programs and efforts to achieve their stated goal
still has room for improvement, since a little more than 1 in 3 survey participants
rated their organizations’ KM programs as effective or very effective (vs. somewhat
effective, slightly effective, or not at all effective).

The top three 2015 priority goals for the surveyed organizations (520) were:

1. enabling sharing and collaboration within and across team units
2. promoting a knowledge-sharing culture
3. capturing content and explicit knowledge

Big data and analytics ranked first as the main technology they expected to be
incorporated into or have an impact on their organization’s KM tools and approaches.
The Google trend analysis (Fig. 2.7) supports the trend that big data interest has sur-
passed KM interest since 2014. Our question is: Will there still be talk about big data
in 2036, 20 years from now? If you absorb this chapter, perhaps you will assist us as
part of a future trend analysis for 2036.

Interest over time

Compare to category News headlines Forecast

KM

Big
data
—

Average

2005 2007 2009 2011 2013 2015

FIGURE 2.7 Knowledge management interest versus big data Google search trends since
2004 (Google, 2015)
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INTRODUCTION

How can organizations and practitioners best leverage project knowledge and knowl-
edge services to achieve success and avoid failures in an unforgiving modern com-
plex project environment?

Based on research, experiences, and conversations across public, private, gov-
ernment, industry, academia, and professional organizations, practitioners say it is
increasingly difficult to bring ideas to fruition and projects to successful comple-
tion. One study found that only 56% of strategic initiatives meet original goals
and business intent in surveyed project organizations and also reported that 48%
of projects that are not highly aligned to organizational strategy succeed (Project
Management Institute, 2014). NASA collaborated with Aviation Week and indus-
try leaders on the second annual Young Professionals study and discovered that the
top frustration of the under-35 workforce was bureaucracy and politics, and that
there is no time to innovate and create (Anselmo and Hedden, 2011). Within NASA
itself, a review of three major internal studies found that one common thread lead-
ing to success is better assessment of early concepts to assure the program/project
and the organization have common assumptions and expectations.

Over 30 years of experience at NASA suggests that significant improvements can
be gained through a focus on the capture and flow of project knowledge in terms of
organizational, individual, and team project factors within an organizational systems
perspective. For NASA, knowledge involves the unique requirements, solutions, and
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expertise shared across individuals, teams, projects, programs, mission directorates,
and centers, often defined as codified knowledge (scientific knowledge, engineering
and technical knowledge, and business processes) and know-how (techniques, pro-
cesses, procedures, and craftsmanship), presenting the classic dichotomy of explicit
and tacit knowledge where Polanyi (1966) first said of tacit knowledge, “we can
know more than we can tell.”

There are also other relevant types of knowledge that play a significant role, such
as that in a social context. In one example, Neffinger and Kohut (2013) emphasized
the importance of perceptions of strength and warmth in interpersonal and team en-
vironments and how an optimal balance of these characteristics informs social situa-
tions. A better understanding of the social context of project knowledge can serve as
a basis for improved prioritization and a more pragmatic approach to problem solv-
ing. Organizational disregard for this type of knowledge can lead to project failures
such as those in the NASA Challenger and Columbia Shuttle disasters (Hoffman and
Boyle, 2013), where the technical root causes were investigated but the underlying
causes were poor team communications and lack of organizational learning.

The driving motivation concerning knowledge for NASA is ultimately achieving
success. Complexity works against this success, and it can take many forms:

» Confusing, vague, poorly defined priorities, strategies, lines of authority,
governance, policies, roles and responsibilities, and support, characterized
by iterative reorganizations, constant budget changes, constant resource
level adjustments, a proliferation of administrative burdens, and endless
requirements.

* A proliferation of customers, stakeholders, and strategic partner interfaces at
multiple levels of interest, involvement, and responsibility.

e Technical complexity and system integration issues within and across multiple
disciplines and multiple systems.

* Increased data and information amount and availability for process input,
throughput, and output.

e Multiple overlapping, conflicting, and outdated processes and procedures that
involve multiple points of contact distributed across multiple organizational
levels and across multiple oversight and advisory entities, characterized by
competing priorities, strategies, lines of authority, governance, policies, roles
and responsibilities, and support requirements.

Complexity drives a rapid pace of change that impacts organizational social,
technical, strategic and administrative systems. Davenport and Prusak (1998) rec-
ognized this when they defined future success in terms of organizations that know
how to do new things well and quickly. The shelf-life of products and services is
increasingly shortened, requiring a management methodology that is flexible and
adaptable across the operational and strategic contexts to accommodate change, yet
rigorous enough to ensure that progress continues toward goals and objectives in the
most efficient and effective way possible. Project management (PM) is a discipline
often applied to achieve this flexibility and adaptability, thus handling the knowl-
edge requirements for projects to better perform under these increased burdens
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makes sense. For NASA, a project knowledge systems perspective best addresses
handling complexity within an environment of increasingly constrained resources.

How are these barriers and complications originating from multiple sources of
complexity on the path to success characterized? Some are political, others related
to competence at the organizational, team, and individual levels. Some concern lead-
ership capability accompanied by poor communications up, down, or laterally in
the organization. Perhaps there are incorrect, ill-defined expectations and a lack of
strategic alignment in the project or across the larger organization. Others may re-
flect significant external market or business change. Regardless, they create a lack
of focus and mission, a fragmenting of common purpose into special interests and
personal agendas, and ultimately stasis.

A strategic knowledge systems perspective helps to uncover and define project
relationships and the risks inherent in project knowledge interfaces. This is critical,
since it provides insight into the nature of the realities that others live in. Unless
this is analyzed and contingencies are planned for, the risk of failure increases.
Fortunately the message is getting through to senior executives. In a conference
board (Hackett, 2000) research report on knowledge management (KM), 80% of
surveyed organizations had KM activities underway, 60% expected an enterprise-
wide KM system within the next 5 years, and 25% had a chief knowledge officer or
chief learning officer in place. At the end of the day, capturing and effectively relat-
ing the journey to achieve outcomes is a story that each individual and team creates
and shares. For NASA, key knowledge imperatives and knowledge tools have been
developed over the years to help project teams in their efforts.

NASA KNOWLEDGE SERVICES GOVERNANCE
AND STRATEGIC IMPERATIVES

Any NASA knowledge management approach needs to be adaptable and flexible to ac-
commodate the varied requirements and cultural characteristics of each center, mission
directorate, and functional office. A federated model was the best fit for the Agency, de-
fining the NASA CKO as a facilitator and champion for agency knowledge services, not
to serve as an overseer and direct manager. It struck a balance between autonomy and
responsibility, where centers, mission directorates, and functional offices were free to
determine the knowledge approach that best fit their particular needs but were respon-
sible to share knowledge that benefited the overall Agency. The governance document
for NASA Knowledge, NPD 7120 NASA Knowledge Policy for Programs and Projects
(National Aeronautics and Space Administration, 2013), was collaboratively rewritten
because NASA had greatly expanded its knowledge activities over the past several years
to include a wider array of services than simply capturing and retaining lessons learned.

The new policy ensured that NASA manages knowledge resources in a way that
enables the Agency to execute programs, projects, and missions with the highest like-
lihood of mission success, emphasizing a KS-integrated strategic framework. It also
defined the roles and responsibilities for CKOs at the centers, mission directorates,
and functional offices. The new policy addressed a set of KS priorities that clarified
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FIGURE 3.1 NASA knowledge services strategic framework

NASA objectives for project knowledge and emphasized the development and imple-
mentation of future knowledge initiatives, measures, and metrics (Fig. 3.1):

* In terms of people, sustain and expand the use of the agency’s intellectual
capital across NASA’s enterprises and generations through better networks,
alliances, and communities of practice.

* In terms of people, increase collaboration across organizational barriers through
promotion of a culture of openness.

e In terms of systems, support the technical workforce in executing NASA’s
missions efficiently and effectively through lessons learned, mishap reports, and
promulgation of best practices.

* In terms of systems, create an integrated infrastructure of knowledge that
identifies the value of information and aligns practitioner and organizational
imperatives through accessible information and user-friendly services.

One of the most striking things that the Agency’s knowledge community discov-
ered at an initial meeting was the sheer depth and breadth of activity underway across
the Agency. Some was found through self-service, such as typing a query in a search
box and getting answers that point in the right direction, involving one person at a
time, and works best with explicit knowledge that does not require a lot of context
or personal judgment. At the other extreme, tacit knowledge that was dependent on
context and personal judgment was transmitted through social interaction at meet-
ings and storytelling.

Given this range of knowledge activities, the NASA knowledge community
identified an initial set of knowledge categories that addressed most of the activities
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taking place across NASA that could be populated on the first-ever Agency Knowl-
edge Map (Fig. 3.2):

*  Online tools—include but are not limited to: portals; document repositories;
collaboration and sharing sites; video libraries.

* Searchitag/taxonomy tools—dedicated search engine for knowledge (eg, Google
Search Appliance) and any initiatives related to metatagging or taxonomy.

* Case studies/publications—original documents or multimedia case studies that
capture project stories and associated lessons learned or best practices.

* Lessons learned/knowledge processes—any defined process that an organization
uses to identify or capture knowledge, lessons learned, or best practices,
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including Lessons Learned Information System vetting process; organization-
specific lessons learned processes; benchmarking; cases; knowledge

sharing recognition programs; knowledge product validation processes; and
communications about expectations related to knowledge sharing.

*  Knowledge networks—any defined knowledge network, such as a community of
practice; expert locator; mass collaboration activity; and workspaces specifically
designed to enable exchanges and collaboration.

» Social exchanges—any activities that bring people together in person to share
knowledge (eg, forums, workshops, Lunch and Learn/Pause and Learn, etc.).
The reach of these activities can be multiplied through online tools such as
videos and virtual dialogues.

The Agency is now linking all identified products and series to the map and
creating active links to the resources. The categories are not a perfect fit for every
type of knowledge activity across diverse organizations and multiple disciplines, but
the hurdle cleared was the awareness that the perfect is the enemy of the good. The
knowledge community used these categories as an initial starting point that could be
institutionalized, modified, and clarified during subsequent iterative reviews.

The NASA knowledge community also recognized that there are valuable les-
sons to be learned from other domestic and international organizations in the fed-
eral government, industry, academia, and professional organizations. In extending
the community beyond the core NASA footprint, the CKO office is involved with
several important communities of practice, two examples of which are the Federal
Knowledge Management Community that meets quarterly for sharing best practices
and leveraging lessons learned, and the International Project Management Committee
(IPMC) and Knowledge Management Technical Committee under the International
Astronautical Federation (IAF).

STRATEGIC IMPERATIVES IN THE MODERN PROJECT
KNOWLEDGE ENVIRONMENT

What has emerged as driving strategic imperatives that inform the development of
KS (knowledge services) at NASA and, through analogy, other organizations?

There are 12 mutually reinforcing strategic imperatives that have emerged from
interviews, studies, and experience. These guide the design, implementation, and
evaluation of knowledge services for NASA, may resonate with other organizations
public and private, and are discussed in no particular order of priority.

One critical strategic imperative is leadership. It is ironic that one of the more frag-
mented disciplines provides valuable answers for the application of KS in organiza-
tions. Without effective leadership, KS and its results are at best serendipitous, at worst
a failure. The essence of leadership occurs with an insight that things should change,
but also a profound realization that the reasons for change may be clear to leaders them-
selves but not necessarily to others. There exists an external stakeholder community as
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well as a core internal project team to lead, and both should be understood and man-
aged. Additionally, good leaders align projects with organizational strategy, mission,
and goals, admittedly easier said than done in the modern environment of information
overload and change. Successful implementation happens with a carefully articulated
vision, leadership focus on that vision, and attention to detail on implementation.

It is a project world. Varied organizations worldwide require a methodology al-
lowing for rigor in managing temporary, unique initiatives toward the achievement
of defined requirements and project goals and outcomes that are aligned to organi-
zational strategy in an era of constrained resources. In this context, PM is uniquely
positioned as an adaptable discipline that fits these requirements and can maximize
the use of learning to promote efficiency and effectiveness. Again, the alignment of
project goals to organizational strategy through good leadership is critical.

Knowledge is the essential element for the creation of successful physical and
virtual products and services. It can be viewed as an organized set of content, skills,
and capabilities gained through experience as well as through formal and informal
learning that organizations and practitioners apply to make sense of new and existing
data and information. It can also exist as previously analyzed and formatted lessons
and stories that are already adaptable to new situations. The ascendance of leaders
that can validate the realities on which projects are able to apply knowledge and base
decisions is key.

Talent management addresses the specification, identification, nurturing, transfer,
maintenance, and expansion of the competitive advantage of practitioner expertise
and competence. It encompasses the broad definition of diversity that goes beyond
the classic categories of color, race, religion, and national origin to domestic and in-
ternational variables important to geographically dispersed multicultural teams, such
as multigenerational, crossdiscipline, and crossexperiential variables. This allows
diverse groups to bring a diversity of experience, attitudes, knowledge, focus, and
interests to the table, strengthening both inductive and deductive problem solving
approaches and nurturing innovation. Good leaders link talent management with ex-
ecutive sponsorship, organizational strategy, and the core work of the organization.
They also achieve operational efficiencies by learning, working, and collaborating
together at a distance independent of time and geography, and leverage smart net-
works that provide content, access, and connection to project data, information, and
knowledge. For NASA, talent management is represented as the variables of abili-
ties, assignments, attitudes, and alliances (Fig. 3.4).

Portfolio management integrates projects with strategy and creates an organizing
framework and focus that drives organizational purpose and activities. They provide a
centralized function that promulgates a systems view of knowledge, where stove-piped
disciplines and activities can transcend boundaries and discover and apply crossdisci-
plinary knowledge to increase competitive advantage and better achieve results. Orga-
nizational expectations can also be tested against reality at this level and adjusted and
communicated accordingly to eliminate or mitigate errors and achieve better decisions.

Certification establishes objective, validated standards and functions to bench-
mark achievement in defined categories of practitioner performance and capability.
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It also provides organizations and practitioners a way to establish trust with superi-
ors, peers, team members, customers, and stakeholders, and provides a framework
for adapting to change as well as a method to address emerging performance re-
quirements. For practitioners, it provides a roadmap for individual development and
serves to link organizational performance and individual capability. Since people are
essential in projects, certification allows for objective definitions of the four talent
management variables of abilities, assignments, attitudes, and alliances. An example
of a discipline standard is the Project Management Body of Knowledge (Project
Management Institute, 2013) that specifies the 10 knowledge areas that currently
defines the framework of the discipline.

Transparency is an important consideration as the network of organizational
portfolio sponsors, project team members, customers, stakeholders, strategic part-
ners, suppliers, and other interested parties tie into organizational strategy and
project operations through information and communication technology tools. In
this environment, nothing is hidden for long and errors travel at the speed of light.
Communications with each interface should be carefully defined across intensity
and frequency dimensions, for example, where external stakeholder communities
may expect to be informed about progress at a higher level, but not as frequently
or in-depth as internal leadership. Transparency that is formally built into the stra-
tegic business process encourages innovation, translating economies of scale and a
breadth of experiential lessons into innovation and flexibility.

Frugal innovation (The Economist, 2010) is a mindset that views constraints in
an era of restricted and diminished resources as opportunities, leveraging sustain-
ability and a focus on organizational core competencies to reduce complexity and
increase the probability of better outcomes. Sustainability in particular has gained
momentum as the cost to the planet, and availability of resources increasingly im-
pact business decisions. Organizational core competencies for a product or service
involves what it must do in-depth rather than what it can do in breadth, ensuring that
organizational capacity in areas such as technological, social, political, economic,
and learning dimensions are part of the frugal innovation process. In a mutually
reinforcing perspective, imperatives such as transparency allow the broader team to
share knowledge and experience to improve and innovate in terms of products and
services, supporting the frugal innovation effort.

Accelerated learning is the tactic of employing state-of-the-art digital technolo-
gies, traditional knowledge-sharing activities, modern learning strategies, social me-
dia processes and tools, and crossdiscipline knowledge into the broadest possible view
of learning for an organization. The operational knowledge process is closely linked
to key internal and external knowledge sources and serves to clarify organizational
expectations to optimize knowledge searchability, findability, and adaptability.

A problem-centric approach emphasizes a nonpartisan, nonbiased, nonjudgmen-
tal, and pragmatic orientation toward problems and solutions, keeping the focus on
achievement, improvement, and innovation. Organizational expectations are kept
pragmatic and constructive when a problem-centric approach is encouraged and ex-
pected. At the end of the day, it is about problems, communications, power, and
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building a community of support focused on credible challenges. This orientation
serves as the fuel for change while addressing competing agendas and administrative
barriers, and directly addresses the issue of bias and heuristics that may introduce
errors in decisions.

Governance, business management, and operations provide for pragmatic align-
ment, oversight, approvals, and implementation of project operations and establishes
rigor and processes. In an era of frugal innovation, management of the budget, and
clarity of funding requirements that supports the overall effort must be visible and
valued by the leadership and the workforce. Nothing brings trouble faster than mis-
management of funds and a lack of focus on funding flow, so the oversight, track-
ing, and implementation of project activities need definition. Defined governance
addresses the issue of siloed implementation and raises executive awareness as well
as formalizing successful localized grassroots efforts.

Digital technology makes it possible to examine new frontiers of potential knowl-
edge and access multiple sources of data and information, but simultaneously causes
organizations to be increasingly buried in data and information and have less time
for focus and reflection. Technology is necessary but not sufficient for KS, but won-
derful things can result from the application of technology, such as an open, social
network-centric, nonproprietary, adaptable, and flexible framework that accelerates
learning processes to deliver the right knowledge at the right time for particular
needs while respecting context. The proper application of technology helps achieve
learning results and better decisions at a lower cost.

REAL (RAPID ENGAGEMENT THROUGH ACCELERATED
LEARNING) KNOWLEDGE MODEL

With the project environment, the strategic knowledge imperatives, and defining
events serving as a framework, there was a critical need for a project KS model
that describes the interfaces, variables, and components. Alternatively, the last thing
needed was a normative model prescribing knowledge methods specific to siloed
processes and tools as opposed to broader integrated approaches that are able to ac-
commodate complex organizational strategies. Retaining and learning not only the
lesson but also the context allows practitioners the potential to better adapt lessons to
diverse project environments.

According to the conference board (Hackett, 2000), executives may not be famil-
iar with or possess experience in the KM discipline, resulting in a lack of specific
knowledge objectives and goals that can be integrated, measured, and managed, thus
leading to the potential extraction of the wrong lessons. KS suggests a facilitative ap-
proach that not only addresses the topic of knowledge, but also emphasizes learning
as an organization and ties the importance of knowledge as a resource across opera-
tional and strategic imperatives, reinstating the critical context of the information.

The NASA CKO office developed the rapid engagement through accelerated
learning (REAL) knowledge model (Fig. 3.3) to promote the capabilities of more
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FIGURE 3.3 NASA REAL knowledge model

comprehensively and accurately define a problem; to encourage a pragmatic orienta-
tion that informs better decision making; and to help to address the issues of bias,
ego, special interests, and personal agendas. At the core of the REAL knowledge
model is the operational KM cycle activities of capture, share, and discover, but with
an effectiveness measure paired with the knowledge activity. For example, capturing
knowledge is the action and retaining is the measure; sharing knowledge is the action
and applying is the measure; and discovering is the action and creating outcomes is
the measure. Surrounding the REAL knowledge core activities are the individual/
team knowledge factors and the organizational/societal expectations that mitigate the
journey of the challenge/opportunity from inception through the knowledge cycle to
successful project outcomes. Note that the process arrows are bidirectional in terms
of influence and input, a guarantee of continuous change, learning, and adaptation.

In describing the REAL knowledge model, the following top-level generic flow
serves to illustrate a potential progression of knowledge activity:

1. A challengelopportunity is selected and prioritized (motivated by leadership,
knowledge, project world, portfolio, and problem-centric imperatives).

2. A learning project plan that compliments the project charter and project plan is
initiated (motivated by knowledge, accelerated learning, frugal innovation, and
governance, business management, and operations imperative).



REAL (rapid engagement through accelerated learning) knowledge model

. The functional communities of practice are recruited with points of contact

identified (motivated by leadership, project world, knowledge, and talent
management imperatives).

. The core operational KM cycle is supported by specific KS learning strategies,

methods, models, and technology tools to better define the opportunity;
aggregate the data, information, and knowledge; populate the alternatives for
project decisions; provide appropriate online and traditional environments

to spur and support innovation through discovery and creation; and support
implementation through progressive and iterative knowledge support as the
project proceeds through the life cycle (motivated by knowledge, technology,
frugal innovation, and accelerated learning imperatives).

. Individual and team knowledge is leveraged, encouraged, supported, and

enhanced through KS activities (motivated by knowledge, talent management,
accelerated learning, transparency, frugal innovation, and certification
imperatives).

. External environment expectations in terms of the organization and broader

society are identified and operationalized into objective definitions of
performance over time and space (motivated by leadership, knowledge,
transparency, frugal innovation, accelerated learning, technology and
governance, business management, and operations imperatives).

. Project outcomes are achieved in terms of improvement and innovation, and the

activity proceeds through closeout to capture and retain lessons for upcoming
projects (motivated by Knowledge, portfolio management, transparency,
accelerated learning, governance, business management and operations, and
digital technology.

The REAL knowledge model component definitions are provided along with as-
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sociated keywords and concepts to aid potential future research in taxonomies and

ontologies related to the narrower model and to the broader knowledge and learning

disciplines.

The challengelopportunity is a problem-centered issue in terms of a product or
service that presents a potential for action toward defined outcomes. Possible
keywords and concepts include: vision and possibilities; requirements; and
organizational capacity in technological, social, political, economic, and
learning.

Individual and team knowledge are formal and informal individual and

collective education, professional development, and lessons from direct and

indirect experience applied to a challengelopportunity. Possible keywords

and concepts include: assignments; abilities; formal education; professional

development; and mentoring.

* Attitudes and values are the predispositions based on learning, experience,
and the challenge/opportunity to evaluate the environment in particular
ways. Possible keywords and concepts include: personality and inclination;
resilience; open-mindedness; curiosity and skepticism; and tempered
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optimism. Note that these attitudes and values may also be collectively
reflected in organizational and societal expectations.

°  Heuristics and biases are cognitive shortcuts and simplifications by
individuals, teams, and organizations used to reduce complexity. Possible
keywords and concepts include: normalization of deviance; problem
solving and decision making; fundamental attribution error; and culture of
silence. These may be collectively reflected in organizational and societal
expectations.

* Abilities and talent are learned or natural patterns of action for both
individuals and teams that possess potential to achieve goals. Possible
keywords and concepts include: critical thinking and creative thinking;
problem solving and decision making; creating alliances; and leadership
and persuasion. These may be collectively reflected in organizational and
societal expectations.

*  Project knowledge is the sum of the formal and informal individual and team
knowledge as previously discussed within the project context that is applied
to existing and new data and information to a challenge/opportunity to gain
efficiency and effectiveness toward project outcomes. Possible keywords
and concepts include: success stories and failure stories; learning through
analogies; and organizational learning. These may be collectively reflected
and applied through organizational and societal expectations.

* Expectations are assumptions on the probability of event occurrence for
individuals, groups, organizations, and societies based on learning and
experience. Possible keywords and concepts include: adaptation to change;
reputation; executive communications; and past performance.

*  Organizational culture comprises common sets of values and assumptions that
guide behavior in organizations that inform problem-solving and decision-
making activity. Possible keywords and concepts include: organizational
norms and mores; environmental context; and performance management.

*  Knowledge capture and retention is a core knowledge step involving the
identification and storage of relevant content and skills. Possible keywords and
concepts include: alliances, communities and networks; cases and publications;
risk records, mishap reports, organizational communications; and stories.

*  Knowledge sharing and application is a core knowledge step involving the
representation, promulgation, and utilization of searchable and findable relevant
content and skills. Possible keywords and concepts include: digital technology
tools; informal learning; and best and emerging practices.

*  Knowledge discovery and creation is a core knowledge step that covers original
content and skills derived and developed from previous relevant content and
skills that result in project outcomes. Possible keywords and concepts include:
searchability and findability; taxonomies; and innovation.

*  Project outcomes are the achievement of original or improved products or
services as defined by the project charter and validated by organizational
expectations. Possible keywords and concepts include: value; improvement;
innovation; and learning, knowledge, and growth.
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One of the components in the REAL knowledge model, organizational and so-
cietal expectations, needs to be further discussed due to its importance when ad-
dressing the topic of complexity. Human cognition is colored by inherent hardwired
preferences in thinking and in shortcuts that accompany decision-making processes,
a product of choices, and evolution. Biases and heuristics serve to reduce the amount
of complexity, but also may introduce error. Additionally, these predispositions may
differ across cultures. NASA represents a complex technical organization consisting
of several divergent domestic and international cultures with different perceptions.
Understanding these perceptions are important for the success of NASA’s projects,
especially since 80% of NASA programs and projects are international in nature.

Biases and heuristics are not just cognitive distortions that affect decisions, but
are also social biases that affect individual and organizational behavior as well as
learning and memory tendencies that affect perceptions and explanations of the
world. In our interview with Nobel Prize—winning scientist Daniel Kahneman (2013)
on his recent New York Times bestseller Thinking Fast and Slow, he clarified how
humans address increasing levels of complexity in the project environment through
heuristics that can introduce errors into decisions, a veritable catalog of fundamental
predispositions that characterize human cognition. System 1 thinking is fast, instinc-
tive, and emotional, while system 2 thinking is slower, more deliberative, and more
logical. Kahneman delineates cognitive biases associated with each type of thinking,
starting with his own research on loss aversion, the unsettling tendency of people and
organizations to continue funding a project that has already consumed a tremendous
amount of resources but is likely to fail simply to avoid regret. From framing choices
to substitution, the book highlights several decades of academic research to suggest
that people place too much confidence in human judgment, resulting in different
outcomes even given the same information input.

Biases and heuristics should be viewed not exclusively in a negative context,
but in one where these distortions and shortcuts can also provide positive outcomes.
Many projects would not be started if executives waited until all the data and infor-
mation were available to make a rational decision. Biases and heuristics serve in
creating an environment where possibilities and vision can drive an idea toward real-
ity. Busenitz and Barney (1997) found that there is a fundamental difference in the
way that entrepreneurs and managers in large organizations make decisions, and that
biases and heuristics drive entrepreneurial decisions and are used to reduce complex-
ity in the project environment, simplifying decision making and preventing data and
information from overwhelming programs and projects, as well as serving to achieve
buy-in and motivating practitioners. This often morphs into a tremendous disadvan-
tage as projects mature from start-up activities to implementation and sustainability
requirements. A brief set of examples from a rather extensive catalog are:

e Availability: making judgments on the probability of events by how easy it is to
think of examples and their consequences.

* Substitution: substituting a simple question for a more difficult one.

* Optimism and loss aversion: generating the illusion of control over events and
fearing losses more than we value gains.
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* Framing: choosing the more attractive alternative if the context in which it is
presented is more appealing.

e Sunk-cost: throwing additional money at failing projects that have already
consumed large amounts of resources in order to avoid regret.

* Mental filter: focusing on one feature of something that influences all
subsequent decisions.

e Fundamental attribution error: the tendency to overemphasize personality-based
causes of behavior and underemphasize situational-based causes of behavior.

» Egocentric bias: recalling prior events in a favorable light to one’s self rather
than an accurate objective analysis.

Another important facet of the REAL knowledge model is in what NASA refers
to as the four A’s: ability, attitude, assignments, and alliances. These components
of the model are extracted from the interpersonal and team knowledge, attitudes and
values, abilities and talent, knowledge capture and retention, and knowledge sharing
and application components. They are represented in Fig. 3.4 across a personal and
interpersonal dimension of effectiveness.

SUCCESS AND FAILURE COEXIST: THE JAMES WEBB
SPACE TELESCOPE
One program that lends itself readily to this need for KS (NASA, 2007) and is also

timely in times of tight budgets and other strategic imperatives is the James Webb
Space Telescope (JWST), the successor to the Hubble Space Telescope (HST),
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discussed here in terms of the REAL model. Nine years after it was deployed, the
HST was producing more stunning images from deep space, generating more data,
and drawing more accolades than anyone at NASA had dreamed of. In the year 1999,
with the Next-Generation Space Telescope (renamed the James Webb Space Tele-
scope in the year 2002 in honor of NASA’s second administrator) on the drawing
board, astrophysicists and astronomers were daring to dream even bigger (Fig. 3.5).

At NASA, there were high hopes throughout customers, stakeholders, and the
project team (Fig. 3.6) that the JWST would fulfill its science purpose as reflected
in the National Academy Decadal Survey in the year 2000 designation as the top-
priority recommendation for the new millennium, serving as the premier observatory
of the next decade and beyond, studying every phase in the history of the universe
from the first luminous glows after the big bang to the formation of solar systems
capable of supporting planetary life, requiring a groundbreaking effort by hundreds
of engineers and scientists dedicating years to the mission. From its perch a million
miles from Earth, protected from solar glare and space radiation by a mammoth
sunshield, the JWST would focus its 6.5-m mirror, 7 times the size of the HST main
mirror, with a sensitivity 100 times greater to detect light from the earliest stars and
to witness the first galaxies forming. The JWST instruments would work mainly in
the infrared range of the electromagnetic spectrum. As the universe expands and the
earliest stars rapidly recede, the wavelengths of starlight traveling the expanse of
space are stretched, elongating into the infrared end of the spectrum and out of the
visible range of the HST. The Hubble studied the universe in optical and ultraviolet
wavelengths, ranging from 0.1 to 2.5 um (ultraviolet to the near infrared). The JWST
was equipped to have an unfiltered view of a wavelength range from about 0.6 um
(at the red end of the visible spectrum) to 28 um (visible to the midinfrared light).
The risk was the position of the JWST, meaning that once the JWST was deployed, it
would be beyond reach, no service and repair missions like those for the HST would
be possible. It would either work or not.
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FIGURE 3.6 JWST project team with the ohservatory model on the Goddard Campus, 2007

To view this part of the spectrum, groundbreaking technology would be required,
starting with a much larger mirror than the HST. The main mirror of the new space-
based telescope would be 6.5 m (originally conceived as 8 m), or 21.3 ft. in diam-
eter, comprising 18 hexagonal pieces fabricated from the light metal beryllium. The
observatory would be shaded by a sunshield the size of a tennis court. Because the mir-
ror and shield could not be fitted fully open onto a launch rocket, both would have to
be folded up and opened after JWST’s 3-month flight into space. The telescope would
be placed in an orbit 940,000 miles from Earth, roughly 4 times the distance of the
Moon from Earth, where the gravitational pulls of Earth and the Sun are nearly bal-
anced, optimizing fuel consumption and conditions for infrared observations.

PIONEERING TECHNOLOGY AND INSTRUMENTATION

From the outset, the challenge for the JWST would be how to design innovative
technologies in a package 6 times larger but 4 times lighter than the HST. Among the
pioneering technologies being developed for JWST were:

* Folding primary mirror and ultralightweight beryllium optics for the
honeycombed mirror segments.

* Detectors able to record extremely weak signals.

*  Microshutters (made up of filaments thinner than human hair) to enable
programmable object selection for the spectrograph.

* Cryocooler for the midinfrared detectors because the telescope would have to be
cooled to —223°C.
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Four instruments would be mounted on the telescope (Fig. 3.7):

* The visible/near-infrared camera (NIRCam) dedicated to the detection of light
from the first stars, star clusters, or galaxy cores; the study of very distant
galaxies seen in the process of formation; detection of light distortion due to
dark matter; the discovery of supernovae in remote galaxies; studies of the
stellar population in nearby galaxies, young stars in the Milky Way, and the
Kuiper Belt objects in our solar system.

* The near-infrared multiobject dispersive spectrograph (NIRSpec), sensitive over
a wavelength range that matches the radiation from the most distant galaxies
and capable of observing more than 100 objects simultaneously. The key
scientific objectives of this instrument are: studying star formation and chemical
abundances of young distant galaxies; tracing the creation of chemical elements
back in time; and exploring the history of the intergalactic medium (the gaseous
material that fills the vast volumes of space between the galaxies).

e The midinfrared camera-spectrograph (MIRI) essential for the study of the old
and distant stellar population; regions of obscured star formation; hydrogen
emission from previously unthinkable distances; the physics of protostars; and
the sizes of Kuiper Belt objects and faint comets.

e The fine guidance sensor (FGS), providing high-precision pointing error signals
to the observatory to enable stable pointing at the milliarcsecond level. It will
also support star field identification via correlation with a star catalogue as well
as spatial and radiometric calibrations.

In addition to the European Space Agency (ESA), the international JWST part-
nership led by NASA included the Canadian Space Agency (CSA) and prime con-
tractor Northrop Grumman Space Technology (NGST), who would lead the design
and development of the telescope. ESA was responsible for the NIRSpec, CSA was
developing the FGS, and NASA’s Jet Propulsion Laboratory (JPL) would build the
MIRI with ESA. Ball Aerospace was chosen to provide the telescope’s optical de-
sign and mirrors, ITT to integrate and test the telescope, and Alliant Techsystems to
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supply the telescope’s composite structures. Goddard Space Flight Center (GSFC)
would manage the project, and the Space Telescope Science Institute would develop
and manage the science and mission operations center.

EXPECTATIONS VERSUS PERFORMANCE

In the year 2005, well into the formulation phase of the JWST, the estimated cost
had jumped by a billion dollars, putting it at a projected $4.5 billion by the time of
the launch. A launch delay of up to 2 years, from 2011 to 2013, seemed imminent.
Pressure to demonstrate the readiness of 10 new required technologies was mount-
ing. The program was being scrutinized in a new light, from both inside and outside
the space and science communities. No question, there was still plenty of enthusiasm
and support, but other opinions were being voiced, including objections to the grow-
ing slice of the NASA budget pie being consumed by the giant program.

Two review panels had been convened. The first was a team from the NASA
Independent Assessment Office, who would examine the program’s new cost/
schedule/technical baseline. The second was a Science Assessment Team, an interna-
tional group of outside experts gathered to evaluate the JWST’s scientific capabilities
for the year 2015 time frame in light of other astronomical facilities that would be
available. The recommendations from these reviews on how to accommodate the cost
overrun (assuming the science objectives of JWST were revalidated and no descop-
ing was required that would involve a reduction in the specifications of the mission)
could determine the future of the program.

Over the course of the formulation phase, the JWST cost estimate for comple-
tion had increased by nearly one-third, from $3.5 billion in year 2004 to $4.5 billion
in year 2006. The majority of the increase (around $655 million) was attributed to
external factors: a projected 22-month launch delay as JWST waited for approval of
the Ariane 5 launch vehicle offered by ESA (estimated $300 million), and fiscal-year
funding limitations through 2007. Another estimated $125 million was due to added
contingency budget reserves required by NASA. The balance of the additional price
(estimated $386 million) was the result of changes in requirements and growth in
implementation, including cost increases in getting major suppliers under contract and
architecture changes to the cryocooler and electronics components. Integration and
test reevaluation also contributed additional costs, including test facility changes
and more launcher-related testing, and instrument costs were growing as well.

Previous studies had shown that the risk of overrun at completion declined with the
increase in investment in initial lifecycle cost. An analysis of 26 missions demonstrat-
ed that the risk of cost growth was less than 5% when more than 25% of development
cost was spent during the study phase. It was estimated the JWST would spend 49%
of its total cost by the end of phase B in March 2008. Estimated expenditures through
fiscal year 2006 would account for 32% of total development cost, a significant indica-
tor of total cost stability. The conclusion was clear: early spending in technologies and
architecture definition lowered overall risk. Because of the growing price tag, project
leaders began a series of rebaselining efforts to revise their acquisition strategy.
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Indecision over the launch vehicle (LV) also hung over the project like a dark
cloud. Would engineers ultimately be designing the observatory for launch on the ESA
Ariane 5 rocket or for the US Boeing Delta IV heavy booster launcher? In 2005, the is-
sue was tangled in a political thicket. NASA administrator Mike Griffin had signed off
on Ariane in June, but the agency was still awaiting US State Department approval of
a formal agreement with ESA. The assumption was that approval would be forthcom-
ing, but the issue was complicated domestically. Support for Boeing’s launcher came
not only from political quarters but also from corporate and institutional interests, as
the US rocket industry continued to experience a decline in its number of launches.

In the meantime, while the State Department was reviewing the Memorandum of
Understanding (MOU) that would grant NASA authority to negotiate with ESA, the
decision delay was driving up the cost of the mission. Making it more confounding to
many working on JWST was that it appeared as if the problem could have been pre-
empted and a large portion of the cost increase avoided, and if NASA ended up going
with a US launch vehicle, there would be an additional cost on top of the delay cost
already incurred. Just as exasperating was the fact that the Ariane was a tried-and-true
vehicle and would be able to meet the baseline of 14 successful launches prior to JWST,
a requirement a US rocket would be unlikely to meet. Many on the project felt that the
mission had enough uncertainty without an unproven LV. Others resigned themselves to
the fact that this was an issue outside the control of management and even NASA itself.

TECHNOLOGY READINESS

All NASA flights are required to meet technology readiness levels (TRL) throughout
the project phases. The JWST had to achieve a specified TRL for its 10 advanced
technologies before the technical nonadvocate review (T-NAR) scheduled for Jan.
2007. Achieving this TRL was critical for project funding. Given the range of new
technologies and the testing required, meeting the performance standards in time
would be challenging. Work on the readiness demonstrations, ranging from the sun-
shield material to cryocooling systems, was in full swing. The innovative technolo-
gies that had to demonstrate readiness were:

sunshield membrane: material qualification test report

near-infrared detector: focal plane assembly

midinfrared detector: focal plane assembly

primary mirror: segment assembly

NIRSpec: microshutter array

sidecar ASIC (application-specific integrated circuit for image digitization)
passive cryogenic thermal control: heat switch development

WES&C (wavefront sensing and control subsystem for correcting optics errors)
large, precision cryostructure

MIRI cryocooler system

cCcoOmNooaRALN =

-—

The risk level of several of the technologies was quite high, starting with the
large primary mirror. This was to be expected, considering that the technologies and
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subsystems were all new and unique. Each presented its own distinctive engineering
challenges. For example, the microshutter subsystem, being built by Goddard, was
an intricate system of tens of thousands of minute shutters designed to block out light
and enable the telescope to focus on the faintest objects in the distant sky. The open-
ing and closing of the microshutters would be controlled by a computer on Earth.
Now, in the midst of phase B of the project, the technology strategy was geared to-
ward achieving the required readiness level, with a preliminary design review on the
horizon in 2008. Would the new technologies be on schedule?

WAITING FOR ASSESSMENTS

Even with a cost overrun of 1 billion dollars, an expected 2-year launch delay, and
technology readiness issues still hanging in the balance, the larger picture of the JWST
seemed bright. The project manager considered the scope of the mission in terms not
only of cost and time, but also of technology and potential science. The project was
possibly as big and ambitious as anything undertaken at NASA, a first-of-its-kind ob-
servatory unburdened by heritage. So many things were novel about the JWST, from
its size to the cryogenics to the technology required to fold it all up like a paper air-
plane inside a rocket. The PM believed that some, if not all, of the cost overrun was
simply unavoidable. Certainly, making a decision on the LV would have helped, sav-
ing a significant portion of the overrun. But he had informed both Goddard and HQ
that there would be considerable costs incurred if the LV decision was not made. He
also suspected that ultimately, for financial and reliability reasons, the Ariane would be
chosen and that it would be the right choice. As he thought about the imminent reports
from the Science Assessment Team and the Independent Assessment Office, the PM
also believed that the program would proceed intact. Still, could he do more in terms
of risk and cost containment to head off the problems leading to overruns and delays?

JWST IN TERMS OF REAL KNOWLEDGE

The problems that NASA projects seek to solve are often novel in nature, “firsts”
or “onlies” that increasingly demand the application of strategic imperatives such
as frugal innovation, findable and searchable knowledge, and accelerated learning.
REAL knowledge services derived from the model are designed to promote excel-
lence in project management and engineering by building a community of practi-
tioners who understand the knowledge flow framework of the organization and are
reflective and geared toward sharing. By facilitating and integrating agency-wide KS
through interviews, forums, conferences, publications, research, and digital offer-
ings, the CKO office helps ensure that critical lessons and knowledge remain search-
able, findable, and adaptable. The CKO knowledge network extends beyond NASA
as well, to include expert practitioners from industry, academia, other government
agencies, research and professional organizations, and international space agencies.

For the JWST, the challengelopportunity is certainly initiated in this particular
case study in a big way, a problem-centered issue that matters (successor to the HST)
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in terms of a product or service (the JWST) that presents a potential for action to-
ward defined outcomes (substantial gains in scientific and research capability with
significant concomitant advances in new technology). The US National Academy
of Sciences had designated the JWST as the nation’s highest priority in space sci-
ence, and expectations were soaring, making KS processes, tools, and techniques
absolutely critical in managing knowledge flow on the organizational and societal
expectations side of the REAL knowledge model.

For the strategic imperatives and REAL knowledge model components driving

the design, implementation, and evaluation of knowledge services for the JWST, the
following are particularly salient:

Exceptional leadership employing good project management business

practice would be required to manage the high expectations, multifaceted
communications, and performance requirements at all JWST activity and task
levels for the stakeholder community and internal project team and to keep a
problem-centric approach as the focus for the organizational strategy, mission,
goals, and implementation, especially since this project is already under cost
scrutiny and facing inevitable changes in an era of constrained resources.

A corollary of the leadership imperative would be effective and efficient
governance, business management, and operations that will keep customers and
stakeholders as well as the core and extended team informed in a transparent
project environment, maintaining trust through a free-flow of knowledge across
all project boundaries.

The knowledge imperative will need to be effectively and efficiently
communicated using accelerated learning methods and digital technology
across the project in light of the new JWST technologies as well as high
visibility, defining a JWST-specific organized set of content, skills, and
capabilities, perhaps involving certification in key technical disciplines, and
applied early so that the team can discover, make sense of, and apply new

and existing data and information as technological maturity occurs as the
project progresses.

The right people in terms of falent management need to be in place for this
multiyear effort and linked with executive sponsorship, organizational strategy,
and the core work of the organization. Specifications for the variables of
abilities, assignments, attitudes, and alliances become objective criteria to
maintain the current effort and fill the talent pipeline for future years in the
overall multiyear effort, especially critical in light of the new technologies being
employed in the JWST.

Awareness of organizational biases and how they drive expectations would

be important for the JWST team due to the international nature of the project;
the lack of a heritage baseline in terms of comparing projects; the pressures

of time and cost but also of technological advancement and science; and the
sheer complexity of the overall effort that might encourage the application of
potentially faulty heuristics as well as promulgation of ineffective biases.

L
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» Lastly, effective portfolio management would be an increasingly important
consideration since the JWST is consuming an increasing percentage
of the overall agency budget through cost growth. This focus will better
integrate the JWST project with overall strategy and achieve a systems view
of knowledge where NASA stove-piped disciplines and activities can apply
crossdisciplinary knowledge to increase chances for mission success.

The organizational and societal expectations of the REAL knowledge model
should be analyzed in the context of project performance. How far out of line were
customer and stakeholder expectations against the realities of the JWST program?
Was the ballooning budget being driven by external circumstances driving these
expectations, or was it the result of problems within the JWST program, essentially
the technical development program for the telescope and other instruments? For ex-
ample, in today’s dollars, the HST total costs including space operations and the
servicing missions could ultimately exceed those of the JWST. As with many NASA
programs, the mission could be considered as not overbudget but undercosted from
the beginning, making overruns inevitable. Would knowledge gained in incremental
fashion and shared across the team help in better meeting the technology readiness
challenges? Finally, what mechanisms, tools, processes, and procedures would help
the JWST PM implement KS with the most efficiency and effectiveness while creat-
ing the least administrative burden for the core and extended project team?

CONCLUSIONS

How can organizations and practitioners best leverage project knowledge and knowl-
edge services to achieve success and avoid failures in an unforgiving modern com-
plex project environment?

For NASA, KS was a steady progression of maturity influenced by the require-
ments of specific missions over time (Hoffman and Kohut, 2012). The agency today
is not the same one that went to the Moon. Individual capability driven by internal
experts fit the organization at the beginning, but that soon morphed into a team-
based approach driven by diverse mission requirements as the purpose of the agency
changed over the years.

The complexity of the project environment addressed by this chapter forces KS
to adjust to the new realities of knowledge findability, searchability, and adaptabil-
ity, highlighting the need for accelerated learning within a systems perspective and
revealing the synergy between the disciplines of knowledge management and orga-
nizational learning. Recent stakeholder messages from 2002 through 2012 have in-
dicated that NASA needs to take advantage of opportunities for greater coordination
and collaboration across the organization. The agency formally recognized this need
by designating the first NASA CKO to serve at the executive level for the agency.

The strategic imperatives that guide the development of NASA KS are a prod-
uct of their times, addressing the realities and requirements for planning and action
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concerning leadership, complexity, limited resources, communication, knowledge,
individual and organizational capability, and process. These imperatives can take
different forms depending on specific organizational characteristics and needs at the
strategic, operational, and tactical levels.

For NASA, the federated approach allowed an effective balance of autonomy and
responsibility. With this approach, the knowledge community generated common
definitions and purpose and developed reinforcing products and services that ad-
dressed both local and agency knowledge considerations to include a new knowledge
policy, an agency knowledge map, chairmanships of the federal knowledge com-
munity, and the development of the NASA REAL knowledge model. This model
allowed the agency to formulate KS activities that addressed the strategic knowledge
imperatives, achieve buy-in across diverse communities, and accelerate learning to
reduce complexity and ensure risks based on knowledge were identified and miti-
gated or eliminated.

The REAL knowledge model was presented as a descriptive model of how knowl-
edge flow and knowledge services work at NASA. Future research can advance the
understanding of the components of this model to achieve normative assumptions,
definitions, and standards that promote effective and efficient knowledge practic-
es that reduce complexity and accelerate learning to achieve successful outcomes.
Accordingly, the following future research initiatives should advance understanding
and yield practical benefits for project organizations:

1. What are the characteristics of challenges and opportunities that achieve
organizational and individual commitment, align individual and organizational
agendas, and promote effective project management?

2. How should organizations systematically address talent development in terms of
abilities, attitudes, assignments, and alliances?

3. What are the metrics and measures that best capture effectiveness and efficiency
in the knowledge processes and outcomes of capturing and retaining, sharing
and applying, and discovering and creating?

4. Can biases and heuristics that drive organizational and societal expectations be
identified and addressed to inform how organizations can make better decisions
and design better measures for the challenge/opportunity, the core knowledge
processes, and project outcomes?

5. What are the operational definitions and certification parameters of knowledge
behaviors for project practitioners, and how does that address talent
development and capability requirements?

6. How can the characteristics that make data and information searchable
and findable and result in adaptable knowledge in a systems approach to
organizational knowledge and learning be operationalized to effective
requirements and behaviors?

7. What is the nature of the relationship between knowledge services, accelerated
learning, and reducing complexity, and how is this translated into the agile PM
framework?
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In conclusion, there is much work and research needed for addressing how or-
ganizations and practitioners can best leverage project knowledge and knowledge
services to get things done in the modern complex project environment. The po-
tential mitigating and complicating variables that reduce the power of knowledge
and learning are too numerous to list, but a descriptive model from a organizational
systems perspective can serve as a framework to ensure that the breadth of relevant
components are identified and operationalized, as well as serving as a map for future
research toward informing a normative project knowledge model.
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CHAPTER

Processes: Still the poor
relation in the knowledge
management family?

J.S. Edwards

Aston Business School, Birmingham, United Kingdom

INTRODUCTION

Organizational success in knowledge management (KM) has two central elements:
first of all, achieving success with a KM initiative, and second, sustaining it. The
state of KM in the organization will only ever be as good as the most recent large-
scale initiative. An organization can be good at KM for a time, and then its performance
falls off either slightly or completely. There’s nothing unusual about this in business.
Potentially it applies to any aspect of business, even something as fundamental as
competitive advantage. In the long term, the pressures of a changing environment can
greatly affect even the most successful organizations, as witness the disappearance
of famous names such as airline PanAm and (at least in the United Kingdom, United
States, and Canada) retailer Woolworth’s, and the struggles of those such as Kodak.
Specifically in KM, for example, BP had a tremendous reputation from the late 1990s
to the late 2000s (Collison and Parcell, 2004), but has fared badly since then.

As nobody’s crystal ball is good enough to foresee long-term changes accurately,
we will concentrate in this chapter on KM success and failure in terms of an initia-
tive’s initial implementation and its medium-term sustainability.

Defining what is success or failure can also raise issues. Szulanski, who de-
vised the concept of sticky knowledge, gives an example of the answer depending
upon whose perspective you take, in an interview with Claus Rerup (Rerup and
Szulanski, 2004). His example is one of knowledge sharing as part of a transfer of a
business process: a large bank installing its “best practice” process in a smaller bank
that it had taken over. At the organizational level, it was a failure from the perspec-
tives of both banks because of the time it took and the disruption it caused to other
activities. However, from the perspectives of those transferring the practice and those
installing the new computer system, it was a success, because once completed, it did
work as planned. This seems to be a banking example of the old British medical say-
ing “the operation was a success, but the patient died.” Throughout this chapter we
will take the organizational perspective, which will normally be judged on whether
or not the KM initiative met its stated objectives.

Successes and Failures of Knowledge Management 59
Copyright © 2016 Elsevier Inc. All rights reserved.
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A KM initiative requires consideration of people, technology, and processes, as
we will explain in more detail later; many have argued that the first generation of
KM was technology-based while the second was people-based. In the first decade
of KM, it was often quoted that 50-70% of KM projects failed, though there seems to
be no definite foundation for these figures. Schultze and Boland (2000) credit a figure
of 30% implementation success to a report from the Standish Group. It is certainly
the case that the Group’s annual “Chaos” report typically finds a success rate for IT
projects in general that varies by only a few percentage points around that figure.
Whatever the precise value, there is no denying that implementing a KM initiative
is difficult, and sometimes the technology is not up to the task. For example, Newell
et al. (2001) report a KM project that failed because the intranet bandwidth in some
locations simply was not sufficient, meaning that each page of a document took 20 s
to load. However, most KM failures are not related to the technology (Alsadhan
et al., 2008).

A theme of this chapter is that the relative neglect of process aspects is often the
cause of the failure of a KM initiative. The following quote, taken from Mathieson
(2015), sums this up well: “IT complements any good work you’re doing. The IT
won’t help unless you’ve got a good process in place” (Richard Venn, Western
Sussex Hospitals NHS Foundation Trust).

In the rest of the chapter, we will first present a little bit of theory about people,
processes, and technology in knowledge management—especially about the pro-
cesses and how the three elements link together. Then we will use that theory to
understand the reasons for various failed KM initiatives and contrast them with more
successful ones. Finally, we will speculate on emerging technologies and whether or
not they will change the likelihood of successful KM initiatives.

PEOPLE, PROCESSES, AND TECHNOLOGY
IN KNOWLEDGE MANAGEMENT

In any KM initiative, we encounter processes on two levels: the business processes
and the knowledge processes (which naturally are themselves business processes)
that support them. Starting with the knowledge processes, quite early in the his-
tory of KM Hendriks (2001) identified that knowledge processes specifically need
different consideration from an organization’s other business processes, especially
where IT support is concerned. We will look at this in more detail when analyzing
the examples. In a comprehensive survey of knowledge management frameworks,
Heisig (2009) identified considerable consensus about the most common knowledge
processes, even if not always about their names. He found the six most common
knowledge processes to be:

e share knowledge
e create knowledge
e use knowledge
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e store knowledge
* identify knowledge
e acquire knowledge

We can use these as a generic list of the knowledge processes that are most likely
to be involved in any KM initiative.

Turning to the business processes, there is no great consensus about what the
most common processes are. Indeed, this may not even be a sensible question to
ask. Many advocates of a process approach, such as Beer (1985), propose meth-
ods for identifying the processes in a specific organization rather than prescribing
what they should be in general. There are two noteworthy exceptions. The first is
the value chain devised by Michael Porter (1985), which identifies what he calls
the primary activities of an organization as inbound logistics, operations, outbound
logistics, marketing and sales, and service. These match the top-level business pro-
cesses well for an “old school” manufacturing organization, but in other sectors the
fit becomes less suitable the further the business model diverges from the manufac-
turing one. The second comes from Wigand et al. (2003), who propose that all busi-
nesses can be viewed in terms of four standard processes, which they call offer (or
customer-to-order); order (order-to-invoice); product development (idea-to-market);
and customer service (failure-to-invoice). While these two contributions are a useful
basis for thinking about competitive advantage and information systems design re-
spectively, we have not found either of them to be detailed enough for KM purposes.
Any business process is made up of subprocesses, which themselves are made up
of further subprocesses. The number of top-level processes in an organization will
nearly always be in single figures, perhaps as low as the four of Wigand et al. (2003),
but generally we have found that a KM initiative involves working two levels down
from the top-level processes, at a level where the whole organization has a few hun-
dred business processes rather than four or five.

Whatever the business process(es) concerned, any KM initiative can be thought
of as involving the implementation of some form of knowledge management system
(KMS). There are two different views in the literature on what a KMS is, which we
will call the narrow and broad views. The narrow view, epitomized by Alavi and
Leidner (2001), identifies a KMS solely with information technology. The broad
view, which we prefer, sees a KMS as comprising not just the technology, but also
people and processes. This is consistent with the wider literature on the effect of tech-
nical change on organizations (eg, Leavitt, 1964). Indeed, a KMS may not include
any information technology at all. Orzano et al. (2008), looking at family medical
practices, found that “Social tools, such as face-to-face-communication for sharing
and developing knowledge, were often more effective than were expensive technical
tools such as an electronic medical record” (p. 21).

In order to fully understand a KM initiative, whether planning it beforehand or
after the event, it is not enough just to think about people, processes, and technology
individually. It is even more important to consider the links between them. Fig. 4.1,
developed from a graphic we have been using for many years (Edwards, 2005a),
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FIGURE 4.1 People, processes, and technology interacting at the husiness and knowledge
levels

Modified from Edwards (2005a, 2015)

shows how these three facets link together for both business processes and knowl-
edge processes.

ANALYZING EXAMPLES OF KM FAILURE AND SUCCESS
CONNECTIONS BETWEEN PEOPLE AND BUSINESS PROCESSES

We will use the structure of Fig. 4.1, especially the links represented by the ar-
rows, to understand examples of successful and failed KM initiatives. Let us be-
gin by describing two contrasting examples from our own experience (Edwards and
Kidd, 2003). We disguise the company names for reasons of confidentiality, as will
be the case for all the examples of failure in this chapter. The successful example was
DeliverThem, a company specializing in magazine distribution to the retail trade;
the unsuccessful one was Makelt, a heavy engineering manufacturing organization.

DeliverThem based their KM initiative around particular business processes.
Their first KM project stemmed from an initial interest in making better use of fi-
nancial information. Initially, the main aim of the project itself was to design a new
financial system, but this evolved rapidly into designing a financial systems strategy,
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and then more slowly into providing a suitable knowledge management infrastruc-
ture for not just this project, but further KM projects. The strong link to the business
strategy and processes was facilitated by a general recognition within DeliverThem
of the importance of knowledge. They were thus able to find knowledge champions
and a groundswell of active support for the project. This contributed to them choos-
ing technology for implementing the financial system on the basis of its scalability
and additional functionality, and so it was not the technology that would have been
chosen for that system in isolation.

Makelt treated KM as a top-down initiative, with a “one size fits all” approach
to the supporting technology. From their strategic perspective, KM was regarded as
being solely an information systems issue, to be achieved by the appropriate instal-
lation of information technology, in this case a single system for the whole of a very
large organization. Such an approach is not likely to produce an effective result for
the “people help design and then use technology” link in Fig. 4.1, in contrast to the
way that DeliverThem had approached a similar issue. Had Makelt’s top manage-
ment looked more closely at the business processes, they would have realized that
there were also major problems in the associated knowledge processes, especially
in knowledge sharing. In one plant, for example, one shift had developed clearly
superior operating practices, which the other two shifts working on the same process
refused to adopt—an extreme variant of the “not invented here” syndrome. This is a
failure of the “people help design and operate processes” link in Fig. 4.1 on both the
business and knowledge levels.

A similar failure to that in Makelt is examined by Scarbrough (2003) in a global
bank that he calls Ebank. Ebank’s top management decided that technology was the
way to produce better knowledge sharing, but rather than involving end users, they
simply brought together IT specialists from across the company. Naturally, they re-
turned to their locations and units seeing this as entirely a technology issue, resulting
in the development of more than 100 different systems that hardly anyone used even
at the local level. Within one of the IT functions, for example, Scarbrough says that
the only items shared were the company internal telephone directory and a timetable
for the bus service between different company sites. Again, the “people help design
and operate processes” link was missing.

Another failure along the same lines is described by Braganza and Mollenkramer
(2002) at a pharmaceutical company they call PharmaCorp. In this case, the knowl-
edge management initiative was actually part of a redesign of PharmaCorp’s
order-handling business process across its entire global operations, moving from
country-specific to a focus on individual clients. The knowledge level focus was
therefore definitely on the storage and use processes, and this part was executed well.
Unfortunately, a key weakness was that PharmaCorp defined their “knowledge com-
munities,” their name for communities of practice (Lave and Wenger, 1991), within
functions rather than in relation to business processes. Hence, people did not know
what knowledge was needed more widely than within their own function. Both the
“people help design and operate processes” and “processes define the roles of and
knowledge needed by people” links were therefore weak.
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A contrasting example of KM success, to show that it is possible to make the
links between people and processes work well, is given by Pentland et al. (2014).
They intervened in an organization in the health sector, where healthcare profession-
als were finding it problematic to acquire important new knowledge from published
research. The situation was substantially improved by adopting a process-based
approach to KM.

CONNECTIONS BETWEEN PEOPLE AND KNOWLEDGE PROCESSES

Our next example of KM failure comes from an oil company in Brazil, reported by
Oliveira et al. (2005). The company had processes for sharing knowledge in place,
but they were not effective. Knowledge about the drilling equipment acquired from
operational activities was not shared with the part of the organization responsible for
making strategic decisions about oil extraction, so that their capabilities and their
plans did not entirely match. To address this, the company had to change the equip-
ment design business process to include people from a wider range of departments.
The fault had been not only in the old “silo” business process, but also in its sup-
porting knowledge processes—the “processes define contributions expected from
people” link for knowledge sharing and acquisition particularly.

A more subtle problem, arising from a KM intervention with the best of inten-
tions, was one we found in a nonprofit distributing membership-owned research and
development organization that we shall call R&D. R&D had developed an infor-
mal induction process in which each new member of staff was assisted by members
of senior staff to learn how the organization worked. This was entirely voluntary
for both parties and was proving an effective means of knowledge sharing and use.
Management decided that it could be even better with some supporting technology
and so added dedicated bulletin boards, mailing lists, etc. But this formalization
eventually killed the process. Previously, it had been very clear to the new recruits
that the senior staff members were doing this voluntarily, and the juniors responded
enthusiastically as a result. Now, although it was still voluntary, it seemed to new staff
to be just another part of all the company systems that they had to learn about. They
became less committed to it, and naturally so did the senior staff, and gradually it
died out. This example shows how tightly entwined the three corners of the triangles
in Fig. 4.1 are at both levels. In this case, the business processes were acceptable, but
for the knowledge processes, the extra technology (which did not involve the people
in the design, though that is a small sin in this case as they were all familiar everyday
software packages) caused subtle changes via the “processes define the roles of and
contributions expected from people” link.

Again, a process-based approach can lead to a more successful KM outcome by
helping to make sure that the “processes define the roles of and contributions expected
from people” and “processes define the roles of and knowledge needed by people” links
work effectively. Capo-Vicedo et al. (2011) give an example from the construction in-
dustry in Spain, involving a network of SMEs, and explaining through a network analy-
sis how one “broker” SME ensured that these process definition links were effective.
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CONNECTIONS BETWEEN BUSINESS PROCESSES
AND KNOWLEDGE PROCESSES

Sometimes the failures stem from the connections (or rather the lack of them) between
the business and knowledge processes. McKinlay (2002) describes two different
variations of this in a pharmaceutical company he calls WorldDrug (presumably not
the same one as PharmaCorp!). The first was that the company had a well-developed
lessons-learned process, called Lessons, which took place after each phase of every
new drug development project. However, it was ineffective because there was no
real attempt to compile the lessons at the corporate level. McKinlay explains that
“for most staff ‘Lessons’ simply highlighted gaps in standard operating procedures,”
(p- 79) and that “For its designers and its participants, the objective of ‘Lessons’
was improved routinisation rather than innovation” (p. 80). This was a failure of
the knowledge process to support the business process properly, so that WorldDrug
ended up with an inappropriate knowledge process; it was a group-sharing activity,
yes, but with the emphasis on identifying knowledge (that WorldDrug already had)
rather than on knowledge creation (new ideas for the future).

The second was called Café, an attempt to reproduce the atmosphere of some-
where like Starbucks internally and online. Café worked technically, but was too
unstructured and open-ended and restricted to a narrow group of staff who were
regarded as innovators, and so delivered little. Here the emphasis was on knowledge
creation, definitely, but the current business processes did not influence the knowl-
edge process enough for the outcomes to be useful.

Kalling (2003) gives the example of a European manufacturing organization, an-
onymized as MNC. One of the unsuccessful KM projects was intended to share and
improve knowledge about the performance of MNC’s products. It was conceived
as working in two phases. First, acquire knowledge from the downstream supply
chain partners (direct customers, delivery warehouses, transport companies, end-
consumers) for MNC’s sales staff and designers. Then, on the basis of this, one of
the overall objectives was “teaching customers how to use and transport the com-
pany’s products” (p. 74). The first phase, not surprisingly, took a software-based
codification approach, the knowledge processes being storage and use. However,
the system was little used. Sales staff said that it merely supplied information that
they already knew, and so they only used it effectively as a presentation tool the first
time they saw a new customer. Interestingly, this lack of use was partly because of
MNC'’s direct customers’ reluctance to take notice of any end-consumer input into
the system. The cause of failure here, then, was MNC’s lack of understanding of its
own cross-organizational order fulfillment business process. In the minds of the di-
rect customers, the end-consumers had no connection to MNC except through them.
It would of course be possible to change this, but that would be by negotiation with
the direct customers, not by the implementation of a knowledge management system.

Another example of “getting the wrong knowledge process” comes from Storey
and Barnett (2000). It concerns a “large, European-headquartered company” they
call International Resources. Senior management wished to improve the company’s
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capability in “learning to learn.” Note that learning is not a specific knowledge pro-
cess by itself; we will come back to this in a moment. This was to be achieved by the
company-wide implementation of a number of communities of practice, each with a
knowledge champion, supported by appropriate IT. Responsibility for delivering the
KMS was “inexplicably,” as Storey and Barnett highlight, split between two depart-
ments, IT and media affairs. Each had very different views on what the initiative was
about. IT not surprisingly thought it was about codification, ie, knowledge storage
and use. Media affairs thought it was about knowledge creation. During the delays
in system development caused by the “tug of war” between these two departments, it
also emerged that many parts of International Resources did not have a knowledge-
sharing culture anyway. The final death-knell for the system was sounded by a turn-
down in the company’s business cycle, which led top management to concentrate on
other projects rather than on clarifying this one. The key learning point for us here
is that it is not enough to identify a business process as needing a knowledge man-
agement system. There also has to be agreement about the nature of the knowledge
process support that is needed.

Fortunately, there are many published examples that show it is possible to con-
nect the business processes and knowledge processes effectively: among them, Baloh
et al. (2012) discuss effective and ineffective connections at Parsons Brinckerhoff, a
US engineering company, and Samsung Electronics, headquartered in South Korea;
while Oluikpe (2012) explains how KM was successfully embedded in the business
processes at the Central Bank of Nigeria.

YOU CAN'T WIN THEM ALL!

We close this section with a cautionary tale from Hsiao et al. (2006) that demon-
strates that for a KM initiative, even getting the process aspects right may not be
enough. Hsiao et al. (2006) investigate an unsuccessful adoption of a knowledge-
sharing system in a complex international supply chain. The names they used were
SPEED Technologies for the US-based customer driving the supply chain KM proj-
ect, and QUICKLY for one of its first tier suppliers. QUICKLY had its design en-
gineers in Taiwan and a manufacturing plant in China. One of the reasons for the
project was “inept” sharing of knowledge from Taiwan to China resulting in product
quality problems at the manufacturing plant—a lack of absorptive capacity (Cohen
and Levinthal, 1990). The proposed KMS was, sensibly, to be very much people-
rather than technology-based, but the analysis by Hsiao et al. identified four issues
that would be almost insuperable barriers to any KM initiative. All four are related
to suspicion between the Taiwanese and Chinese parts of the workforce. First, with
ineffective protection of intellectual property in China, the Taiwanese design engi-
neers felt that sharing knowledge with the Chinese workforce greatly increased the
risk of QUICKLY’s knowledge leaking away to its competitors by “job-hopping”:
a Chinese worker who acquired the Taiwanese design-to-manufacturing knowledge
could move to a competitor and achieve at least a 50% increase in salary. Second, if
something went wrong when a modification was introduced, neither group wished
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to take responsibility for the problem and each blamed the other. Third, both groups
actually perceived the lack of absorptive capacity of their counterparts. The design
engineers thought the manufacturing staff had no framework to absorb their sugges-
tions, while the manufacturing workers thought the knowledge of the design engi-
neers was often impractical. Fourth, when the Taiwanese design engineers travelled
to China, they were socially segregated, enjoying better conditions than the local
Chinese workers. These four problems were so acute that the explicit incentives to
share knowledge, which formed part of the KM initiative, were actually found to
reinforce counterproductive behavior. It would clearly be a long haul just to create
the conditions within QUICKLY in which a KM initiative might have any chance of
success.

As for other barriers to implementing a KM initiative, a study we carried out some
years ago (Edwards, 2005b) found that the two most common barriers were lack of
time to spare from daily operations and the absence of a knowledge champion—
someone to make sure that implementation happens at a local level. We also found
that the knowledge process that was hardest to improve was, rather to our surprise,
storing knowledge. This was because of the challenge of retaining the knowledge that
staff who are leaving have in their heads. Our more recent experience is that these are
still the three most problematic aspects of implementation, especially with the “baby
boomer” generation in many Western countries reaching retirement age.

CONCLUSIONS: REFLECTIONS ON THE FUTURE

As we have seen, many failures in KM initiatives have resulted from insufficient or
ineffective consideration of process aspects, involving either or both of the organiza-
tion’s business processes and the knowledge processes that support them. Neverthe-
less, some failures have resulted from failures of the technology in the KMS, and
some organizations are simply not in a suitable state for any KM initiative to succeed.

In general terms, we think that the future will not be very different from the past.
The main lesson is that all the elements and links in Fig. 4.1 are important to a KM
initiative. New technologies such as intelligent agents and wearable devices offer
new possibilities for both business processes and the supporting knowledge process-
es, but as the inexorable advance of smart phones and social media has shown, these
present as many challenges as opportunities. The blurring of boundaries between the
formal and informal that personal devices enable makes it especially important to
think very carefully about all the business processes in an organization, not just the
formal parts of them. Beer (1985) was perhaps the first to point this out.

As for knowledge processes, big data and analytics offer the prospect of bet-
ter knowledge process support, especially for identifying knowledge and creating
knowledge. Developments in visualization of data may prove to be the most sig-
nificant here, but that may require a great deal of user education. After all, many
people, especially in marketing, seem to love pie charts with a three-dimensional
effect added, even though they have been shown to be misleading, since segments in
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the foreground of such a chart are perceived as larger than equally sized sectors in
the background.

In summary, to make a KM initiative succeed, the people, process, and technol-
ogy elements all need to go hand in hand, and then its effectiveness needs to be regu-
larly reviewed in the light of the constantly changing business environment.
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CHAPTER

KM successes

and failures: some
personal reflections
on major challenges

A.K.P. Wensley

University of Toronto-Mississauga, Mississauga, ON, Canada

INTRODUCTION

Rather than provide detailed case studies or more general analytic insights, this chap-
ter provides me with the opportunity to look back over several decades and pull
together insights about debates within knowledge management (KM). As both a KM
researcher and an editor of a KM journal, I have had the opportunity to see many
aspects of the theoretical and practical approaches to explore the varied terrain that is
encompassed by the term knowledge management. In my opinion, this provides the
opportunity to highlight potential challenges that may lead to success or failure of
knowledge management initiatives. In general, we are really very much at the begin-
ning of research into the domain of knowledge management.

In the context of this chapter, I would argue that careful consideration of issues
that we have raised in the following pages leads one to identify sources of potential
success or failure in the development and implementation of knowledge manage-
ment initiatives. One overarching concern that we have relates to what might be
considered to be knowledge management hubris. As many have argued (and amply
demonstrated), knowledge management can and has been applied with success in
many organizations. However, it is not a universal nostrum capable of curing all
management ailments, and it may also not be generally applicable throughout the
organization. In a related domain, that of information systems, although some grand,
integrated systems have been successfully developed, many have failed spectacu-
larly. For example, the expansive NHS information integration project in the United
Kingdom failed at a cost of billions of pounds. Likely, there are similar cases of
knowledge management initiatives (though perhaps not resulting in quite such exten-
sive losses). It is my belief that those developing knowledge management applica-
tions should keep in mind the richness of knowledge present in many organizations
and judiciously apply knowledge management initiatives.

Successes and Failures of Knowledge Management 7 1
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Again, taking a leaf from insights derived from information systems research,
there are numerous examples of failures that have resulted from a lack of attention to
the need to demonstrate (and deliver) benefits to all potential users of systems.

As I have noted, the field of knowledge management has been around for some
time. In the next section, I will review the evolution of the field and associated
challenges.

EVOLUTION OF KNOWLEDGE MANAGEMENT

In some real sense, humans have been involved with knowledge management for
millennia. In another sense, we may roughly date the current interest in knowledge
management to the work of such researchers, culturally sensitive commentators, and
authors such as Nonaka and Takeuchi (1995).

I tend to find somewhat tedious the endless discussions at the beginning of many
knowledge management papers concerning the nature of knowledge. This is not sim-
ply because such discussions rarely add any value to the subsequent content of the
paper, but more problematic is the fact that they often fail to adequately take into
account a vast sea of prior research and thinking. Although an extensive review and
understanding of this prior research is hardly necessary for providing an adequate
foundation for knowledge management research and practice, it does provide a key
to a variety of both theoretical and pragmatic challenges. In the following section,
I would like to provide my own idiosyncratic review of some of these challenges.
My own background spans an extensive education in philosophy and science, and
a lifelong interest in the history and philosophy of science, which explains, to some
extent, the range of challenges we explore.

PROBLEMS WITH THE NATURE OF KNOWLEDGE

I remember chuckling when one of the leaders of knowledge management—thinking
attributed the characterization of knowledge as “justified, true belief” to Nonaka
rather than its true author Plato. Although later acknowledged to be an error, it does
point to some of the problems faced by researchers in knowledge management. The
very “stuff” of their discipline has been researched from a wide variety of different
perspectives for many centuries. Early research was distinctly abstract and philo-
sophical. More recently, philosophy of science and philosophy has engaged in an in-
strumental turn, seeing knowledge, in part, as that which leads to appropriate action.

There is a need to link knowledge management research to a more grounded scien-
tific tradition, though with care, because the management of enterprises is not essen-
tially a scientific exercise. It is, at best, a pragmatic activity. Knowledge needs to be
appropriately actionable. However, there are no grand theories, no central paradigms.
We often seem to talk as if there are, but such talk is not to be taken at face value. I
would suggest that, at the very least, a review of the seminal works of Popper (2002).

A failure to adequately grasp the nature of knowledge reverberates through subse-
quent challenges in developing and implementing knowledge management processes
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and systems. For example, considering knowledge as relatively invariant may lead
to systems and processes that are insufficiently flexible to change. In addition, sys-
tems that fail to take into account the status of knowledge—tentative, well grounded,
uncertain, etc., will likely be both incomplete and unreliable.

Let me highlight a related issue at this point. Without memory, there is no mecha-
nism to bring knowledge to the point of decision or action. However, if memory is
not dynamic then there is a danger that decisions or actions become inappropriate,
as memory is not modified to reflect the changing status of knowledge. One of the
areas where this is a potentially serious problem is in large, comprehensive, enter-
prise resource planning (ERP) systems that are designed to represent initially firms
and increasingly supply networks in all their richness. Once knowledge is embedded
in such systems it is extremely difficult to locate and even more difficult to modify
(Wensley and van Stijn, 2006). Essentially, a significant component of organiza-
tional memory is fixed. Furthermore, in an echo of problems that are likely to arise
with big data (discussed later), the sheer magnitude of available memories (data)
may make action difficult to specify.

A further aspect of knowledge is the extent to which it is both distributed and
social. One interesting feature of this distribution of knowledge is the importance of
group knowledge and transactive memory (Lewis and Herndon, 2011) as a way of
binding groups together. Integral to the notion of the social dimension of knowledge
are such issues as the context of knowledge—this issue reverberates throughout this
chapter.

FAMILIAR CHALLENGES IN KNOWLEDGE ELICITATION

Many disciplines provide tools for knowledge elicitation, though they may not
use this terminology. Clearly failures in knowledge management may arise because
the approach to knowledge elicitation results in incorrect, incoherent, or incomplete
knowledge. It is also worth noting that there is a tendency of individuals to “fit” their
knowledge to the representation tools available. Again, such a mismatch is likely to
result in significant challenges and potential knowledge management process and
systems failures. There may be a variety of causes of incompleteness of a knowledge
base once elicitation has taken place. Knowledge may be incomplete because an
inappropriate representation has been chosen. In my own research into accounting
knowledge, the user of a representation based on first order predicate logic (FOPL)
was inappropriate due to the fact that much of the knowledge, although temptingly
expressed in logical form, required considerable contextual knowledge to be cap-
tured along with the “logical” knowledge (Boritz and Wensley, 1995). Furthermore,
the knowledge may be incomplete because some knowledge may be unrepresentable
for a number of reasons, most commonly because some knowledge is not available to
conscious inquiry. The term “tacit” knowledge has been used in this context, though
rarely has sufficient diligence been applied to its correct use (see, for a thought-
ful consideration of many aspects of knowledge and organizational knowledge,
Tsoukas, 2005).
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Much work was done in the 1980s and 1990s with respect to knowledge elicita-
tion through the development of various approaches. Some of this work has been
essentially replaced by machine learning though there is still considerable scope for
further research. An interesting set of questions arise with the work relating to situa-
tions where we either believe that we know something (or the structure of something)
when we actually do not know it or are not able to articulate the basis for judgments
that we make.

STUDIES IN THE NATURE OF EXPERTISE AND JUDGMENT

Beginning with the work of Newell and Simon, there is a long history of research
into human decision making and the nature of expertise. Although expertise may
generally be considered to be knowledge-based, it is not necessarily the case that all
knowledge-based performance is in the area of expertise. Indeed, we may consider
that one of the great advances of the last 20 years has been to create very competent
behavior based on the gathering and processing of appropriate knowledge.

CHALLENGES IN KNOWLEDGE REPRESENTATION

As we have begun to note, much work has been done with respect to knowledge
representation, most particularly in the field of artificial intelligence. However,
many knowledge-based disciplines have developed knowledge representation tools.
Likely, we have been too restricted in the types of knowledge representation that we
have utilized. One interesting aspect of knowledge representation is the representa-
tion of uncertainty. Although an area of active research in artificial intelligence, this
is an area that has been scarcely touched by researchers in knowledge management.
I particularly invite readers to explore approaches such as fuzzy set/belief theory
(Zadeh, 1986). Furthermore, the representation of causal relations has also received
a considerable boost as a result of the widespread application of QCA analysis
(Ragin, 1998).

WHAT WE KNOW AND DO NOT KNOW

One of the problems that I have addressed in my research relates to the need to
constantly review what we know and the status of that knowledge within the orga-
nization. This is critical for a number of reasons. In the first place, as we have noted
previously, knowledge is likely to be of a variety of different “statuses.” It will have
characteristics relating to its provenance, reliability, and warrant that will influence
how it may be used, modified, and so on. Failure to appreciate these characteristics is
likely to cause significant challenges with respect to organizational decision-making,
and the design, implementation, and maintenance of processes. Such challenges
likely will result in reduced efficiency, effectiveness, and even impact such organi-
zational characteristics as reputation, cohesiveness, and stability/adaptability.
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I have already touched on the importance of creating a dynamic memory within
an organization and the problems associated with increasingly embedding knowledge
in complex information systems. It is interesting to speculate how new theories from
cognitive science might inform us concerning the creation of knowledge-intensive
organizations. Of particular interest is the work of Clark (2016). If Clark’s cognitive
theories are correct, how can we use them to design/redesign organizations to be
appropriately adaptive?

PROBLEM OF BIG DATA AND MACHINE LEARNING

One of the interesting challenges going forward is how to integrate the outcomes of
machine learning and human learning into an overall knowledge management pro-
cess. In the past, as indicated earlier, we have been primarily concerned with finding
ways of identifying human knowledge, representing it in some appropriate manner,
and sharing and utilizing it. This has involved developing techniques for helping
individuals articulate their knowledge. This, in itself, has been challenging and often
frustrating. As I have noted, it has also involved important issues with respect to the
context within which knowledge is used, combining different items of knowledge
that, while not in conflict, are somewhat incoherent, and, perhaps most challenging
of all, establishing the status of knowledge.

One of the key issues that rears its head when we study the manner in which hu-
man beings “learn” is the importance of what has become known as “tacit” knowl-
edge in some domains. Over the history of research into knowledge management, the
distinction between tacit and explicit knowledge has probably caused more confu-
sion than any other. It is also relevant to a discussion relating to big data and machine
learning in that these approaches lead to systems acting on what may be termed
structural or embedded knowledge.

Machine-learning research became popular in the 1970s and early 1980s but fell
somewhat into a relatively fallow period until Moore’s Law saw dramatic expan-
sions on raw computing power, allowing vastly superior computing power to be-
come available at drastically reduced cost. In parallel (literally), new approaches
to programming bring new vigor to machine-learning research (Domingos, 2015;
LeCun et al., 2015).

To the extent that machine learning bootstraps itself, human beings may well, in
principle, not be able to comprehend the nature of the knowledge that has been iden-
tified and embedded by the machine learning algorithm. In this context, knowledge
management becomes essentially an automatic procedure. It is interesting to review
recent cognitive science research in this area (again, Clark, 2016, is a useful source).

KNOWLEDGE, KNOWLEDGE MANAGEMENT, AND CULTURE

It is by no means original to suggest that it is important to be aware of the larger
context within which knowledge is elicited and managed. One aspect of this larg-
er environment relates to the culture of the organization. To what extent are there
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conditions within the organization that favor the creation and sharing of knowledge?
For example, it is clearly critical for organizations to have a firm hold on the rel-
evant levers of knowledge creation particularly if they are in knowledge-intensive
domains. It is likely that the levers will be somewhat contingent on particular as-
pects of the knowledge culture and the organization. What is intriguing are the
organizations that are comprised of what we might call “mixed epistemic cultures.”
It would be worthwhile to review the work of Knorr Cetina (1999) in this context,
as she provides various studies of different “epistemic cultures” that are both rich
and nuanced.

It would seem to be the case that there are many organizations in which different
parts of the organization essentially view knowledge in different ways (perhaps all
organizations are actually like this?). Obvious examples of these types of organiza-
tion are scientifically intensive organizations, such as pharmaceutical companies,
where knowledge creation primarily involves the scientific domain. This will tend
to mean that the dominant “model” of knowledge is scientific, and the approach to
knowledge management is a scientific one.

However, this does not mean that such a science-based approach to knowledge
and knowledge management is appropriate throughout the organization. The chal-
lenges involve how to integrate the different approaches to knowledge within the
organization and how to provide for the translation of one form of knowledge into
another. It is no surprise that, particularly in the medical field, the teaching and the
study of “knowledge translation” has become increasingly important. One interest-
ing aspect relating to the management of knowledge in this context relates to the
adoption of open innovation models. For example, a number of major pharmaceuti-
cal firms have made major portions of their compound databases “open source” (with
a variety of restrictions). It is likely that this policy would not be applicable to much
of the other knowledge created and managed by these corporations and, in order to
preserve the value of these other types of knowledge, employees will have to be able
to negotiate and manage a variety of different knowledge cultures. It would also be
interesting to explore the implications of the interactions between fundamentally dif-
ferent knowledge management policies in these organizations on the development
and implementation (and subsequent success or failure) of knowledge management
initiatives.

If we then look to the broader environment within which an organization oper-
ates, we will again find richness in terms of knowledge cultures. For example, as
in the case of the pharmaceutical companies, employees may engage in knowledge
cultures that recognize other boundaries than strictly organizational boundaries. In
addition, regulatory agencies may play a significant role in establishing the nature
and value of the knowledge possessed by the organization. For example, one only
needs to be aware of insider trading laws in various countries and the importance
of privacy with respect to personal information to recognize that organizations may
possess knowledge that is potentially very valuable if used in inappropriate ways.
Certainly there are instances where it is vitally important to review existing proce-
dures relating to the use and combination of knowledge within the organization to
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determine whether appropriate policies are being adopted and constantly monitor
changes in regulation and performance.

In an even broader context, any organization exists within what we might term
a “dominant culture.” We might consider this to be a national culture, as many
studies have investigated. There are significant concerns as to the importance and
salience of studies relating aspects of national culture to knowledge and knowl-
edge management practices and the success or failure of such practices. On the
surface, it would seem that there would be correlations between, say, the extent of
trust within a culture and, for example, knowledge-sharing behaviors. However,
one of the concerns is with respect to the level of generality and vagueness that
exists with these broad cultural factors and, additionally, the extent to which they
may or may not have any influence at the organizational level. There is ample
opportunity for meticulous empirical research in this area to tease out the fine
strands of influence. Much of the existing research has been too coarse-grained.
It has tried to establish broad propositions with respect to the dominance of some
national cultures with respect to the success or otherwise of knowledge manage-
ment initiatives.

I have mentioned in the previously the notion of trust and related it to knowledge
sharing en passant. In the following section, I would like to investigate some more
specific reflections on the relationship between trust and knowledge sharing.

IMPORTANCE OF TRUST AND THE SHARING OF KNOWLEDGE

There have been a wide variety of investigations into the impact of trust on the vari-
ous stages of knowledge management, most particularly knowledge sharing and uti-
lization. These studies offer interesting insights into the nature of these knowledge
management processes and also the organizational structures that are necessary to
support both the individual knowledge processes and the overall knowledge man-
agement initiatives. I would particularly direct readers to Evans’s work in a legal
context (reported in Evans and Wensley, 2009). Evans’s work is a careful, nuanced
example of fine-detail empirical work that seeks to understand knowledge sharing at
a project-based level.

As we increasingly construct fragmented and virtual organizations, issues con-
cerning the fragmentation of business rear their head. This is even more so in the
case of outsourcing. Trust is clearly one aspect of these challenges. Other challenges
relate to the ownership of knowledge, the maintenance of knowledge, and, gener-
ally, all aspects relating to knowledge management. Referring back to an earlier
discussion, clearly the pharmaceutical industry has developed trust-based relation-
ships with academic researchers (and others) that would be interesting to investigate
in detail to determine how generally applicable they may be and to what extent they
rely on an underlying legal structure.

Another related perspective is that a great deal of knowledge within an organiza-
tion is in digital form, and thus research and practice relating to the management of
digital assets may be relevant.
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DIGITAL ASSET MANAGEMENT

There is considerable scope for applying digital asset management (DAM) tech-
niques in the context of knowledge management and knowledge processes. For ex-
ample, knowledge assets can be provided with a “best before” date; the system will
flag the need to review and potentially update them. There will also be a need to
identify where new knowledge impacts existing knowledge and, for example, where
the deletion of existing knowledge requires the modification of other knowledge.
Likely the adoption of a life cycle approach to the management of knowledge as-
sets would be beneficial and reduce subsequent knowledge management process
failures.

Much that has been written and researched about digital asset management has
focused on graphical and software objects. There is clearly a significant opportunity
to expand this research into the knowledge management field. It is further interest-
ing to observe that the management of digital archives may provide insights that are
relevant to knowledge management as well.

We have noted previously that there may sometimes be too much emphasis on
eliciting and representing knowledge and too little on the need to forget in an orga-
nizational setting. We return to this issue later.

IMPORTANCE OF FORGETTING

There has been considerable recent research into how organizations can create
an environment that is supportive of forgetting (Cegarra-Navarro and Sanchez-
Polo, 2007). What are the indicators of an organizations failure to forget? One such
indicator is likely to be engaging in inappropriate actions. Of course, there may be
many reasons for such failures. Knowledge obsolescence failures may be difficult to
tease out of complex interactions between processes and routines. When processes
fail is it because of the inappropriate design of processes, or because of the knowl-
edge embedded in the process or the knowledge necessary for interacting with the
process? These are fertile areas to study.

Even when we have identified items that need to be forgotten it is important
to observe that it is both difficult to forget as an individual and also as an organi-
zation. Failure to respond to this challenge may lead to inappropriate actions or
decisions when new routines/processes are implemented, but the employees do
not “forget” earlier processes and knowledge. Often this failure to forget is not
appreciated by the organization. Training may involve essentially rote learning of
new processes and ignore “work-arounds” that employees use to ensure actions
or decisions that are consistent with old, obsolete knowledge. Thus, we need to
engage in significantly more research into organizational learning AND unlearn-
ing. As we have noted previously, the creation of a dynamic, responsive approach
to knowledge management and organizations becomes paramount. Failure to do
so may result in the creation of knowledge management initiatives that appear
to be successful in the short term but end up as being disastrously opaque and
inflexible.
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This area is very challenging and in need of considerable research. Clearly most
organizations limit their approach to knowledge revision out of necessity. As we
have noted, typically revisions will take place when some failure has occurred—
some process has failed or, perhaps, it is obvious that knowledge is missing. How-
ever, in some cases this may be inappropriate; there is a need to make every ef-
fort to be preemptive. The increasing use of simulation may help here as we have
the opportunity to investigate possible futures and ask questions about seemingly
counter-intuitive results. We would also note that some interesting ties may be es-
tablished between ways of creating organizational cultures that support innovation
and those that encourage unlearning. There are tantalizing links between the view
that innovation involves breaking rules and going against established procedures
and the need to actively unlearn.

I have noted earlier that much of the embedded knowledge in organizations is
represented by organizational routines. It is important to recognize the nature of
these routines and understand the ways they may dynamically change and may be
actively changed. Of particular relevance in this case is the extensive research litera-
ture on organizational routines (Becker, 2003).

SUPPORT AND CHANGING OF ROUTINES

A fundamental infrastructure component of organizations are organizational rou-
tines. These routines are developed in a particular organizational context and al-
low the efficient response of organizations to their environment. Essentially such
routines are the “normal operating procedures” that gather and respond to infor-
mation available from the external and internal environments. These routines often
embed significant knowledge of an organization, its products, stakeholders, custom-
ers, and associated institutions. One of the problems associated with these routines
is that the embedded knowledge is deeply embedded. It may be difficult to identify
this embedded knowledge. In a discrete sense, it is like the knowledge embedded in
software; typically the comments embedded with the software only tell part of the
story. This is particularly likely in situations where the software team is more fo-
cused on the software rather than providing appropriate explanations for the design
and structure of the software in the comments.

Consider, for example, a situation where a different organizational routine is
invoked when the volume of a product exceeds a certain level. Why has a particu-
lar level been considered? It may be that the production technology results in a
step change with respect to the costs of production, that the associated financing
costs experience a step change at this level, or many other explanations relating to
the broader characteristics of the environment within which the organization oper-
ates. It is clearly important that some attempt is made to articulate this embedded
knowledge. Furthermore, when a routine is changed it is necessary to explore in
detail changes in the knowledge that is required to perform the routine and ensure
that individuals interacting with the routine have this knowledge. An interesting
example occurred in my own research when a relatively simple change to a routine



80

CHAPTER 5 KM successes and failures

led to problems as a result of the accuracy of the data being entered and NOT any
change in the data itself. The employees needed to be provided with an explanation
about why improved accuracy was important and about the implications of failure to
provide appropriate accuracy. To presage a later topic, the value of relatively inac-
curate data had dropped to zero (if not a negative value) on the implementation of
the new routine!

Another reason why knowledge management initiatives may fail is that knowl-
edge may be lost, either, as we have noted, in the creation or modification of the
existing system or because of a component of the system—often a human component
has left the organization. In these instances, it may be necessary to actively recapture
knowledge to ensure future knowledge management success.

RECAPTURING KNOWLEDGE

How does one relearn once one has forgotten? There is a need to put in place struc-
tures and processes for such relearning. However, we also need to think about the
nature of such structures and processes. Clearly they will be integrated with pro-
cesses related to knowledge revision in general and processes related to establishing
knowledge inventories as well. As we have already noted earlier, one interesting
insight is the familiar adage that knowledge exists in context. For example, much of
the knowledge associated with the creation and maintenance of atomic weapons has
been lost and is difficult to recreate. This is of particular concern when one thinks
of the thousands of nuclear warheads that are desperately in need of maintenance.
How does one recreate such knowledge when the original processes on which such
knowledge was built are no longer implementable since the weapons concerned may
no longer be manufactured?

The study of approaches to recapturing knowledge are potentially fascinating
as they allow us to explore such phenomena as “path dependency.” How did we
initially learn to incorporate knowledge into our actions and decisions? As the con-
text changes, technology changes and likely the tools for knowledge representation
and access change. How does it change the way we learn and what we learn? These
changes, in turn, will likely alter the way in which we interact with knowledge-
intensive processes. As a tantalizing indicator of what may be going on in these situ-
ations there is considerable interest as to why children’s IQ scores have consistently
risen over the decades. One simple explanation is that children are simply better at
taking IQ tests, but why? Well it may be that they now have at their fingertips more
extensive embedded knowledge. Again, there is a need to focus on the dynamic
nature of knowledge when we design and implement knowledge management initia-
tives and policies.

We have noted previously that changes in the context within which knowledge
management systems (or knowledge management policies) operate may well alter
the value of the system and the value of the knowledge represented by the system.
It is clearly important to grasp some of the parameters that determine these values.
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In addition, when we are trying to justify investments in knowledge management
initiatives, some attempt must be made to identify the benefits of the system. In the
next section we consider, briefly, the value of knowledge.

VALUE OF KNOWLEDGE

There is a distinct set of problems with respect to knowledge valuation. This is a
vital point with respect to assessing investment in knowledge and knowledge pro-
cesses. It is very challenging to make these assessments as it may well be difficult
to identify the precise cash flows that may be associated with specific knowledge.
Indeed, in many cases the valuation of specific items of knowledge is simply not
possible for a number of reasons. In the first place, a specific item of knowledge may
have completely undetermined value by itself. In its simplest sense, knowledge has
value in terms of outcomes that may be associated with that knowledge. Given that
knowledge derives much of its value in context it may be difficult to determine value
without considering all the other knowledge that is necessary to possess such that
some outcome is achievable. Furthermore, as we have noted in other cases, changes
in context may lead to radical changes in value. For example, prior to the much
heralded Year 2000 problem, knowledge of such obsolete computer languages as
FORTRAN and COBOL became very valuable for a short period of time. Following
the rewriting of many core information systems such knowledge again lost its value.
Furthermore the value of the knowledge embedded in the core systems no longer
depended on the possession of FORTRAN or COBOL knowledge. It is interesting to
note that although knowledge plays an increasingly central role in current economic
thinking, there is a relative paucity of research as to the nature of this value and its
determinants.

In specific cases, some knowledge may lead to a variety of options. In this case,
valuation of such knowledge likely will require the application of option theory. In
other cases, it may be relatively easy to quantify the instrumental value of knowledge.

One other interesting avenue for future research involves attempts to address
some of the legal aspects of knowledge and its protection. In the last two decades,
there has been increasing focus by companies on the various legal strategies that may
be adopted to protect some knowledge assets.

KNOWLEDGE PROCESSES

Rarely do we design knowledge processes from the ground up. Typically some pro-
cesses (both knowledge processes and otherwise) are redesigned and others left in
place. This is likely a recipe for at worst failure and at best likely inefficiency. There
is a need, as indicated previously, to design and implement knowledge processes to
ensure that they are integrated with existing organizational processes. This requires
ensuring that appropriate knowledge is provided to support decisions and actions
within the organization and that participants in the processes possess appropriate
knowledge to act accordingly.



82

CHAPTER 5 KM successes and failures

CONCLUSIONS

At the beginning of this chapter, I promised a more conceptual discussion of poten-
tial success and failure of knowledge management initiatives. The focus has been on
areas that involve significant challenges to the development and implementation of
knowledge management initiatives. Failure to address these challenges is likely to
lead to an increased risk of failure. However, some of the challenges we have identi-
fied are just that, challenges. There is a need to conduct research to identify appro-
priate approaches to address them and hence, hopefully, eliminate or at least reduce
other potential sources of failure.

REFERENCES

Becker, M.C., 2003. The Concept of Routines Twenty Years after Nelson and Winter (1982):
A Review of the Literature. DRUID Working Paper No 03-06. Available from: http://
www3.druid.dk/wp/20030006.pdf

Boritz, J.E., Wensley, A.K.P., 1995. CAPEX: A Knowledge-Based Expert System for Sub-
stantative Audit Planning. Sage Publishing, London.

Cegarra-Navarro, J.G., Sanchez-Polo, M.T., 2007. Linking unlearning and relational capital
through organisational relearning. Int. J. Hum. Res. Dev. Manage. 7 (1), 37-52.

Clark, A., 2016. Surfing Uncertainty: Prediction, Action, and the Embodied Mind. Oxford
University Press, Oxford.

Domingos, P., 2015. The Master Algorithm. Basic Books, New York.

Evans, M.M., Wensley, A.K.P., 2009. Predicting the influence of network structure on trust
in knowledge communities: addressing the interconnectedness of four network principles
and trust. Electron. J. Knowl. Manage. 7 (1), 41-54.

Knorr Cetina, K., 1999. Epistemic Cultures: How the Sciences Make Knowledge. Harvard
University Press, Cambridge, MA.

LeCun, Y., Bengio, Y., Hinton, G.E., 2015. Deep learning. Nature 521, 436—444.

Lewis, K., Herndon, B., 2011. Transactive memory systems: current issues and future research
directions. Org. Sci. 22 (5), 1254-1265.

Nonaka, I., Takeuchi, H., 1995. The Knowledge Creating Company: How Japanese Compa-
nies Create the Dynamics of Innovation. Oxford University Press, New York.

Popper, K.R., 2002. Conjectures and Refutations, second ed. Routledge, London.

Ragin, C.C., 1998. The logic of quantitative comparative analysis. Int. Rev. Soc. Hist. 43 (6),
105-124.

Tsoukas, H., 2005. Complex Knowledge. Oxford University Press, Oxford.

Wensley, A., van Stijn, E., 2006. Enterprise information systems and the preservation of agil-
ity. In: Desouza, K. (Ed.), Agile Information Systems: Conceptualization, Construction,
and Management. Butterworth-Heinemann, London, pp. 178-187.

Zadeh, L., 1986. A simple view of the Dempster—Shafer theory of evidence and its implication
for the rule of combination. AI Mag. 7 (2), 85-90.


http://www3.druid.dk/wp/20030006.pdf
http://www3.druid.dk/wp/20030006.pdf
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0010
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0010
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0020
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0020
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0025
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0025
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0030
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0035
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0035
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0035
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0040
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0040
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0045
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0050
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0050
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0055
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0055
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0060
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0065
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0065
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0075
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0080
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0080
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0080
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0085
http://refhub.elsevier.com/B978-0-12-805187-0.00005-X/ref0085

CHAPTER

Lessons learned from
nearly 200 cases of KM
journeys by Hong Kong
and Asian Enterprises

E. Tsui
Knowledge Management and Innovation Research Centre (KMIRC),
The Hong Kong Polytechnic University, Hong Kong, China

INTRODUCTION TO THE NATURE OF THE KNOWLEDGE
MANAGEMENT INITIATIVE AND ITS SPECIFIC OBJECTIVES

The Knowledge Management and Innovation Research Centre (KMIRC) of The
Hong Kong Polytechnic University has firmly established itself as one of the prin-
cipal knowledge management (KM) and intellectual capital (IC) consultancy and
training service providers in Hong Kong and in Asia. Responding to an insatiable
demand over the last decade for KM training and consultancy services, KMIRC has
played a pivotal role in many KM projects (of which many have evolved into fully-
fledged programs) in the private sector, nonprofit social services organizations, and
government departments. Through expert advisory and in many cases direct involve-
ment, KMIRC has helped numerous organizations/companies to launch various KM
projects, many of which have also taken on our students as interns or even taken on
our graduates to become members of their KM team. Over the years, close to 200
company-based senior undergraduate, research, and consultancy projects have been
carried out. The objectives of the Centre’s work are to

1. Raise the awareness and the importance of managing knowledge at the
individual, organizational, and societal levels.

2. Assist government departments, private organizations, and nongovernment
organizations (NGOs) to introduce and permeate various KM tactics/tools in
daily operations to support knowledge-intensive business activities.

3. Perform benchmarking among comparable organizations and industries to
gauge the adoption, maturity, and effectiveness of KM; identify good practices;
and derive lessons learned to enhance continuous improvement.

4. Provide platforms for effective and regular dissemination of KM trends, good
practices, lessons learned, and newly developed tools and techniques among

Successes and Failures of Knowledge Management 83
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KM researchers and practitioners. Typically, this is being done via seminars,
conferences, workshops, webinars, and site visits, supplemented by an online
repository and various social media channels.

On the type of project, they range from KM readiness assessment, knowledge au-
dit, strategy formulation, taxonomy design and maintenance, cultural assessment and
organizational change, knowledge retention from near-retirees, knowledge-enabled
business process management, requirement elicitation and selection of collabora-
tion tools including portals, search engine assessment, configuration and continuous
improvement, intellectual capital (IC) reporting, and many more. Through imple-
menting custom-developed solutions recommended by the KMIRC, the involved
organizations have harnessed and benefited from sharing of good practices; mini-
mized reinventing the wheel; cultivated new forms of collaborations; enhanced
enterprise-wide awareness of information and knowledge; expedited the timely and
proactive delivery of relevant information to staff, customers, and consumers; and
realized process and productivity enhancements.

THE INFRASTRUCTURE—PEOPLE, SYSTEMS, HARDWARE,
SOFTWARE, ETC.—REQUIRED TO LAUNCH THE INITIATIVE

As mentioned previously, KM initiatives and projects that have been introduced
by KMIRC for organizations are wide-ranging. For example, common people and
process-oriented KM initiatives include:

* cultural and readiness assessment

e formulation of a KM strategy, framework, & strategic planning

* knowledge audit and knowledge management audit

* change management

e KM assessment including the definition of metrics and reporting of intellectual
capital (IC)

* community of practices/special interest groups (SIG)

On the other hand, examples of technology-oriented KM projects include:

» search engine configuration, testing, and deployment

e taxonomy development, maintenance, and governance

e collaboration system(s)

e enterprise portal

* electronic document management system (EDMS)

* knowledge/information repositories

* content management system (CMS) and applications (CMA)
e E-learning

* intelligent system(s)

* Dblogging/weblogs/RSS readers/wikis
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Through our work, the involved organizations learned that rarely a KM project
is entirely technical or entirely people/process-oriented. In fact, more likely than
not, it is an appropriate combination of the aforementioned two categories of KM
initiatives/systems plus good content management, which together form the basis of
a KM foundation for an organization. Second, KMIRC has also, through a series of
carefully devised deployments, demonstrated to organizations that it is highly prefer-
able to commence a KM initiative on a small scale involving business input (eg, a
pilot), then reflect, modify, and scale up and/or expand gradually. During the course
of the journey, there is often the need for organizations to assess and reformulate
the knowledge strategy, to review progress and identify knowledge gaps, to reassess
critical knowledge and flow via knowledge audit and social network analysis, respec-
tively, for example. Through these efforts and more, participating organizations truly
realize that KM as a journey needs to start with a solid foundation/base and evolve
from there with ongoing nurture and support; it should never be viewed/treated as a
project (see Fig. 6.1).

We are proud to report that all of our client organizations are continuing with their
KM journey ever since the KMIRC introduced and helped them to kick start their
journey. Some organizations regularly seek advice from KMIRC at different stages
of their KM journey. A third point to note is that KMIRC has also helped to correct
many myths about KM, including the idea that “KM often needs big investments;”
indeed it is possible to start with a “0 budget KM” journey. Many organizations asked
if they need to set aside a large sum of investments (primarily for IT systems/tools) in

Culture Building

FIGURE 6.1 A phased approach to KM with some fundamental building blocks
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FIGURE 6.2 Storytelling team at the Hong Kong police

order to start their KM journey. KMIRC has demonstrated convincingly that there is
no need to do so. For example, at the Hong Kong police where KMIRC staff trained
the force with the technique of storytelling (Fig. 6.2), storytelling sessions are be-
ing held regularly among police officers to share knowledge and experience. At the
Department of Health, another client of the KMIRC, a standard template for docu-
menting meeting minutes incorporating a section to record any lessons learned since
the date of the last meeting is routinely being used. Both of the aforementioned dem-
onstrated KM techniques/processes can be permeated into existing daily operations
and no separate/additional investments on IT is needed.

On resourcing, KMIRC only has one full-time KM specialist in the team. In all
of our projects, we always stress and routinize knowledge transfer with the client.
We demand the client to assign resources to work and colearn together with us; we
codevelop and practice the techniques with them; and operate with an aim that the
organization can plot its own KM course in the medium to long term.

THE CHALLENGES THAT WERE ENCOUNTERED, HOW THEY
DEVELOPED, AND HOW THEY WERE OVERCOME

Many challenges had been encountered and overcome among our 200 or so projects.
Many of them are common difficulties that have been reported by Western organiza-
tions adopting KM. For example, they include difficulty in measuring return on in-
vestments, lack of skills and resources to carry out KM projects, how to validate and
ensure the quality of the harnessed knowledge, fear of not being able to sustain the
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KM journey, etc., but some (eg, power-distance culture, groupthink, bias on reliance
on people/process over technology, etc.) tend to be more specific challenges rooted

in the Asian culture.

Obviously it is impossible to list all the challenges that we have confronted after
200 or so projects, but nevertheless I have singled out some in the following table for

further discussion.

Challenge

The business—IT divide leads
to insufficient end-users

and subject matter experts’
(SMEs) input

Technology is adopted before
a strategy has been created,
eg, a KM system is installed
but it was later found out to
be misaligned with user’s
needs

Over-emphasis on KM sys-
tems (ie, the containers), insuf-
ficient focus on the knowledge
content

KM is treated/viewed as a
project

Poor configuration of the
search engine and lack of user
training leads to the under-
exploitation of a high-power
enterprise search engine that
has been deployed

Doing KM for the sake of KM

Solution(s)

Create joint teams, group together stakeholders from
different departments in a KM project, avoid any single
department to be the sole “owner” of a project. Rotate
members and expand teams when opportunity exists
Insist on the formulation of a KM strategy at the early
part of the journey. While not always necessary, a knowl-
edge audit may be carried out to identify the critical
knowledge, the knowledge gap, type of knowledge, and
the people who create and use this knowledge. Having
such information greatly enhances the alignment of any
KM tools with user needs. Manage the client’s expecta-
tion that the strategy and the audit may need to be car-
ried out routinely; they are not a one-off activity

Conduct knowledge audit; some knowledge may not be
migrated to the new system. Identify critical knowledge
assets and develop taxonomies to help categorize the
assets in the KM systems

Demonstrate and convince senior management that
recurrent funding is important to support the KM journey
as there are on-going needs (eg, change in external/
internal environment) to maintain the taxonomy, content,
systems, user learning of new techniques, etc.

This is a common problem across many projects. Insist
on having regular business input in the configuration,
tuning, and testing of the search engine; review search
engine log to identify improvement areas and set up

a governance model to gather feedback, identify, and
act on improvements on a regular basis. Publishing of
usage tips and conduct of user training can also help
to raise awareness and usage of high-power search
engine

Some clients rush into a KM journey because they were
somehow “told” to do KM. This is wrong. In these cases,
we performed readiness assessment and if there is a
strong resentment to adopt KM (for whatever reason),
we actually recommended them NOT to proceed with a
KM project/journey but to first focus on raising aware-
ness and a change program. It is important to cultivate
and gain grassroots support, among other things, to
enhance the chance of success of a KM journey

L
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Challenge Solution(s)

Skepticism about how to Advised organizations to adopt wiki and RSS (rather
monitor and govern the use of | than blogs) for trials inside the organization. Wikis are
Web 2.0 tools for bottom-up used to foster interdepartmental collaboration on com-
knowledge sharing piling complex, decentralized documents, for example.
RSS is adopted to keep up information awareness

on specific topics; feeds are calibrated to deliver new
and relevant information to individuals, teams, groups,
and the entire organization, usually via the Enterprise
Knowledge Portal. As these two types of Web 2.0 tools
can be easily aligned to support collaborative work and
learning (and information awareness), they are seen as
easy entry points for introducing Web 2.0 into the work-
place. Once knowledge and confidence are gained,
other Web 2.0 tools can be explored for adoption
Capture and share tacit With input from the business and IT departments,
knowledge in processes KMIRC has helped organizations to customize their
electronic document management system (EDMS)

or business process management system (BPMS)
thereby requiring users to codify and record the tacit
knowledge behind their decisions into the system

so that other users can better ascertain the chain of
reasoning throughout the execution of a business
process.

Learning has no boundaries. KMIRC has adopted the principle of treating the real
world as an “open KM laboratory”; the learning from the consultancy and research
projects in the KMIRC often become highly regarded teaching materials and industry
case studies that are used throughout the Master of Science in Knowledge Manage-
ment program. Doing so substantially enhances the sharing of practice knowledge
gained from the trenches.

HOW THE INITIATIVE WAS RECEIVED BY THE USERS
OR PARTICIPANTS

As mentioned previously, once started, all of the clients of KMIRC continue with their
KM journey. This is strong evidence that KM is yielding good value/return in these
organizations. For some organizations, such as the Hong Kong police and CLP Power,
they have been adopting KM for nearly a decade and are often seen as role models in
the public and private sector respectively in the region. MTR, the local train company,
has been operating their KM and Innovation program for more than 6 years and has
the largest (with around 10 full-time staff) KM team in Hong Kong. These companies
have great commitments in their KM efforts. Over the last decade, we can further de-
rive the following observations on organizations in Hong Kong that have adopted KM.
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For organizations that are new to KM, their focus is on:

* awareness raising/readiness assessment

» strategy formulation/strategic planning

* identify, rank, and pilot of KM initiatives
* knowledge audit, social network analysis
*  EDMS, search engine, portal deployment
* taxonomy creation and maintenance

For organizations that have already started KM, their focus is principally on:

* sustainability of KM programs, culture building
e strategy revisit, gap analysis

e embodiment of knowledge in business processes
* knowledge distillation and harnessing

* soft KM tools/skills

* health checks and benchmarking

Additional independent evidences of user adoption, KM advancements, and
successes among organizations that KMIRC have helped include the following:

* Inthe last 5 years, many Hong Kong organizations are recipients of the MAKE
award, a de facto industry award in KM at the city, regional, and global levels.
These organizations include Hong Kong police, MTR Corporations, CLP
Power, Towngas, Efficiency Unit of the HKSARG, Arup Ove, and others.
Clearly, their achievements are being recognized and endorsed worldwide by
independent and vigorous assessments.

e Leaders of the KM journey in the aforementioned organizations and more
are highly sought speakers in the Asia Pacific KM circuits for their sharing of
success, good practices, and lessons learned from their KM program; many
other organizations in the region are looking to these HK organizations as role
models to follow.

* A considerable number of staff from the aforementioned organizations and
more come to KMIRC and PolyU for further training and learning in KM, either
supported by the organization or at their own expenses. These people have
shown genuine interest and passion in KM.

e KMIRC has trained over 2000 professionals in industry and government sectors
on KM in the past decade.

* Over the years, various commissioners and assistant commissioners of police
have publicly thanked the KMIRC for helping the Hong Kong police in its
KM pursuit.

e The writer (Eric Tsui) has been appointed a KM advisor to the Hong Kong
Police College by the commissioner of police since May 2011 as well as a
community of practice advisor to the Efficiency Unit (another HK government
department) since May 2015.
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*  More than a dozen of the KM officers/managers/directors in Hong Kong are
current students and graduates of PolyU’s Master of Science in Knowledge
Management program.

*  Many KM luminaries noticed and asked “KM is always active and thriving
in Hong Kong. What is the magic formula?” Of course, full credit goes to the
organizations that have committed resources and are patient about returns from
KM. We like to think KMIRC also has a role in this, however. Patrick Lambe,
two-time past president of iKMS (Singapore), summarized it nicely in one of
his blog articles.

“Even more interesting was the turnout at KMAP (a KMIRC-hosted event) last
week. At its peak, there were close to 700 delegates in the conference hall during
the keynotes day — this is a number unmatched in Asia for a straight KM confer-
ence as far as I know — and though it’s got a steady and growing range of KM ini-
tiatives in both public and private sectors, Hong Kong is not generally noted for
its KM enthusiasm. Previous KM conferences in Hong Kong have drifted around
the 100 participants mark.

Of this number perhaps a quarter were from public sector organizations in
Hong Kong, demonstrating a growing interest there. But there were also delegates
from private sector companies and delegates from mainland China, Malaysia,
New Zealand, Iran, UK, USA, Finland, Sweden, Germany, and Australia. Some of
this diversity is what you’d expect from an academic conference, it’s what univer-
sities can contribute to the conference scene.

But the particular strategy and role of the HKPolyU also played a signifi-
cant role, I believe. HKPolyU (more precisely the Dept of Industrial and Systems
Engineering) is unusual among universities with KM on their agendas. They do
research, and they have a Master’s in KM course, to be sure, as do other universi-
ties. More than that, however, their KM group has been aggressively building a
strong KM consulting practice in both private and public sectors —not as sidelines
for their professors and teachers, but as a kind of action research learning experi-
ence for both the clients and the KM group itself.

This is interesting. Most KM consulting work is done, to be frank, in secret.
Organisations are frequently uncertain about their KM pathways, and often re-
luctant to share until they have some results. Similarly, private sector consultants
tend not to want to share until their assignments are complete and they are con-
fident of keeping competitors at bay. This means that in novice KM markets, KM
activity is opaque, and it’s hard for beginners to see many visible examples of KM
in action. This multiplies the initial uncertainties and hesitancies. In an action
research kind of context with a university, the picture — at least in Hong Kong —
seems to have shifted. KM work becomes more visible, so onlookers are encour-
aged to explore and experiment. This is a major factor, I believe, behind the strong
turnout at KMAP — there are now sufficient visible projects associated with HKPU
to become, in themselves, attractors for attention and networking.”

(Source: http://www.greenchameleon.com/gc/blog_detail/universities_and_km_
practice/)
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Efficiency, effectiveness, or competitive advantage outcomes

THE EFFICIENCY, EFFECTIVENESS, OR COMPETITIVE
ADVANTAGE OUTCOMES THAT WERE ACHIEVED
AND HOW THEY WERE MEASURED AND EVALUATED

Overall speaking, KM initiatives help to accomplish some/all of the following. In
terms of enhancements and improvements, good KM leads to increases in:

sales

customers

quality of decision making
consistency in process executions
organizational memory

social and professional networks
response time

flexibility in time and delivery channel
knowledge about customers, partners, market

and reductions in:

time to search for information
time/effort needed to locate/connect with knowledge experts
time to carry out “knowledge-intensive” tasks

time/effort needed to resolve a problem

printing and mailing costs
travel cost and time

costs of providing training and learning programs

As the number of projects/journeys is close to 200, it is impossible to list out all
the details. Nevertheless, the following table provides a subset of the various KM
initiatives that have been introduced in organizations, together with its outcomes,
measurements, and evaluations.

Initiative/
Technique/
Tool/System

Taxonomy
creation
and search
engine cus-
tomization

Outcomes

Improved schema for
storing information; com-
mon CoNsensus among
staff on where to save/
find information; enabled
faceted search and
enhanced the ranking

of search results in the
display

Method of Measurement/Evaluation

Complexity of the taxonomy in terms of levels,
no. of branches, levels and size of the controlled
vocabularies

Reduced time to search for information, both for
the navigation method and keyword searching
More intelligent search engine that identifies syn-
onyms, recovers from incorrectly typed words
Monitor and analyze search engine log for
entered keywords with no matches; review-

ing this on a regular basis can provide valuable
information to fine tune the taxonomy as well as
the search engine configurations
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Initiative/
Technique/
Tool/System

Near-miss
reporting
database

Revamp of a
knowledge
portal

Scenario-
based e-
learning tool

Knowledge
audit

Outcomes

Overcome people’s reluc-
tance to report nearly oc-
curred accidents in hos-
pitals. Culture change.
Design and development
of a database capturing
near-miss cases reported
from and shared among
10 hospitals

Redesign of the user
interface, the layout and
content of the portal,
introduction of Web 2.0
tools (wiki and RSS) to
enhance collaboration
and information aware-
ness, change manage-
ment to help users adopt
the portal

Developed a platform
for rapid authoring of
scenarios to support
learning using open
source tools

Identified a ranked list of
important explicit assets.
Knowledge flow in the au-
dited processes showing
the creator/owner/origina-
tor/user of a knowledge
asset. Social networks
revealing connections
among people involved

in the audited processes
and any major knowledge
centers (people and
repositories, where others
approach for information)
in the network

CHAPTER 6 Lessons learned from nearly 200 cases

Method of Measurement/Evaluation

The steadily growing size of the database

Frequency of access and download of these
cases from the site

Survey on the rise in awareness and usefulness
of the database for accident preventions

A culture among staff to willingly report near-
miss cases with fear of reprisals

User-adoption statistics

Reduced time on the retrieval of information and
documents from the portal

Refined and more accurate search results from
the search engine

Monitoring and review of the search engine log
to identify abnormal search queries and com-
mon keywords encountered but not adopted in
the taxonomy

Governance model established to review,
discuss feedback on a regular basis, and act on
improvements

Successful adoption of this tool by MTR Corpo-
ration and the Langham Place Hotel for internal
training purposes

Both organizations continue to develop and
update the learning content over the years. This
is evidence of sustained usage of the tool

MTR Corporation also uses this tool to provide
videos to help drive change in their KM journey.
More specifically, the tool is used to produce
videos showcasing why new joiners and junior
staff should actively ask questions and share in
the Community of Practice forums

Verified list of critical knowledge revealed by the
knowledge audit by subject matter experts in
the organization

Follow-up interviews with stakeholders espe-
cially to validate some unusual findings in the
knowledge audit

Adopted different methodologies for knowl-
edge audit to benchmark findings and identify
variations

Carry out knowledge audit periodically to obtain
updated information to support decision making
on KM strategies, systems, and processes
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Initiative/
Technique/
Tool/System | Outcomes Method of Measurement/Evaluation
Formula- SWOT analysis from a Organizations proceeded with the pilot projects;
tion of a KM | knowledge perspective | start small to embark on their KM journey
Strategy The balance between Depending on the KM initiative, for commu-
the use of codification nity of practice, measurements are based on
and personalization ap- | the number of members, rate of membership
proach growth, no. of assets uploaded/downloaded.
Identification of appropri- | For discussions, measurements are often based
ate soft and technical on threads posted, no. of replies and time lag
KM tools to support the | for the reply, the nature of the reply, etc.
set KM objectives Revisit the strategy to determine its on-going
Recommendation of pilot | @ppropriateness and effectiveness; gap analysis
projects with timeframes | to determine if the strategy and its implementa-
and as part of a multi- tion need to be realigned
phased approach to KM
Stories data- | Elicited stories about Stories are verified by the tellers before they are
base a given theme/topic being finalized
are transcribed into a Measurements include the number of stories
database. Indices and | glicited, the percentage of stories deemed to be
keywords are created to | gdmissible to the story database (for its com-
tag these stories for easy | pleteness, integrity, and perceived usefulness),
and fast retrieval the organization continuing efforts to adopt sto-
rytelling and stories as knowledge-harnessing
and knowledge-sharing methods
Anecdotal feedback on the usefulness of the
collected stories, comparison of the revealed
knowledge with existing training materials,
monitoring the access/retrieval of the stories for
training and learning purposes

GAP BETWEEN KM IN THE BOOKS AND IN PRACTICE

Having done close to 200 KM projects, one can clearly identify several major areas
where KM theories (as covered in most KM books) and practice differ, as well as
those practical issues that are not commonly addressed but nevertheless important.
We have again summarized the discussions into the following areas.

KNOWLEDGE AUDIT AND KNOWLEDGE STRATEGY:
WHICH ONE COMES FIRST?

It does sound like a “chicken—egg” situation. Our experience is that either one can
come first, depending on the situation. For example, a century old engineering or-
ganization wants to harness and better retain and share their critical knowledge. In
that case, almost certainly the team of experienced engineers would know about
their core area(s) of expertise and how these are related to the achievement of
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corporate objectives. However, a knowledge audit may not only reinforce what the
engineers believe but also provide evidence-based support for specific additional
critical knowledge areas/assets that should also be harnessed, retained, and shared.
The knowledge strategy can come second after the identification of critical knowl-
edge assets. On the other hand, for an organization that is entirely new to KM, it
is sensible to first derive a KM strategy then proceed to carry out pilot projects so
identified in the strategy. There is no definitive right or wrong decision on choosing
which one should proceed first; it is determined on the needs and priority of the cli-
ent organization.

KM JOURNEYS ARE RARELY STARTED FROM SCRATCH

Organizations and societies evolve all the time. Therefore, there is rarely the case that
an organization truly begins its KM journey from a “clean sheet of paper.” This start-
ing point is often ignored in books as KM strategies and operational steps outlined in
books tend to assume the journey starts from scratch. The reality is the organization
may be already doing something related to managing knowledge but does not call it
KM. Worse, an organization may have introduced KM before but, due to whatever
reason, the journey failed and had poor ramifications among staff. Whatever the case,
an organization’s past efforts on KM need to be understood and factored into the
strategy for implementation. Our experience is that, more likely than not, there are
knowledge assets to filter out and migrate, methods and/or processes to fine tune,
culture building among staff, sceptics to deal with, among others, before a journey
can move forward. In other words, all organizations have “baggage” that needs to be
dealt with and cannot be ignored when enacting change.

NATURAL KM “ENTRY POINTS” IN ORGANIZATIONS

Although it is never easy to convince someone to adopt KM let alone embark on
a KM journey, we found that there are natural “entry points” for organizations to
take up KM. These entry points are completely natural and almost need no further
substantiation. One entry point is when organizations realize their staff is wasting
substantial time every day in finding/searching things but to no avail; a taxonomy
project can help here. Another one is the global phenomenon of the baby boomers
retirement syndrome, which refers to the over-proportion of retirees from organiza-
tions beginning 10 years ago and continuing into the next 5 years. No organization is
immune from this exodus of staff, and no doubt leaders would be receptive to adopt-
ing any KM method that can help to reduce some of the lost knowledge by retaining
it in knowledge repositories as well as in the heads of the remaining staff.

KM STRATEGIES VARY AMONG MULTINATIONAL CORPORATIONS,
LOCAL COMPANIES, AND SMALL TO MEDIUM-SIZED BUSINESSES

We also found that there are substantial differences among the adoption of KM
in MNC (multinational corporations), local companies, and SMBs (small to
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medium-sized businesses). Especially for those MNCs where their headquarters are
in the United States or Europe, deployment of KM in local region/offices is typically
a rollout or extension of a KM program (including strategy, system, blueprint, opera-
tional groups, communities, etc.) that is being handed down from their headquarters;
the local team’s responsibility is basically to operationalize the program with some
minor fine tuning or variations. For local (large) organizations, their adoption of KM
has, in most cases, a good alignment with the typical KM journey as prescribed in
books and literature. For SMBs, due to a lack of budget, multiskilling of staff, and
the proprietor’s dominance in decision making, their KM journeys need the most
vigorous return on investment (ROI), and the course of the KM journey can change
radically due to, among others, staff departure, change of decision by the proprietor,
market volatility, business performance, skills and competencies of staff, and their
ability to learn new things.

FACTORS FOR SUSTAINING THE USE OF KNOWLEDGE MANAGEMENT
SYSTEMS THAT DIFFER FROM FACTORS THAT AFFECT ADOPTION

KM books and research papers cover extensively the topic of knowledge manage-
ment systems (KMS) adoption and the factors that influence users to take up and
start using a KM system. While knowing these factors are no doubt very useful for
planning and the deployment of a KM system, it is even more important to know the
factors that lead users to continue their use of the KM system in a sustained way. Our
own research, as well as the knowledge gained from working with these 200 projects,
leads us to believe that the two sets of factors (ie, for preadoption and postadoption)
are different; for example, peer influence, demonstrated usefulness, personal experi-
ence, and personalization are among factors that make users continue their use of
KM systems in a sustained way.

IC IS MUCH HARDER THAN KM TO SELL

Among the 200 or so projects conducted, a small number of these projects are intel-
lectual capital (IC)-related projects. Speaking overall, we found that compared to
KM, it is more difficult to convince directors to adopt IC projects, possibly because
IC is very new (as many organizations are only just starting to use the balanced score-
card for reporting and tracking performance) and the benefits of IC are not imme-
diately realizable. There are, however, a few major organizations leveraging IC for
value creation, reporting, and business planning. More time is needed to determine
whether IC is a liftoff in Hong Kong or not.

(Anearlier version of the author’s presentation on this topic is available for replay
at http://158.132.103.175/temp/eric/KM%?20developments %20in%20HK %20-%
200ver%20100%?20projects/)
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INTRODUCTION

In today’s global and fast-changing environments, knowledge represents a critical
resource that organizations must leverage to enhance their competitive positions.
Effective knowledge management is essential to develop superior business innova-
tion abilities, which allows organizations to differentiate themselves from their com-
petitors (Grant, 1996; Spender, 1996). Knowledge management (KM) broadly refers
to the processes used by an organization to manage its intellectual capital. KM com-
prises three main phases: creation, retention, and reuse. Knowledge creation aims at
developing an organizational knowledge base, while knowledge retention focuses on
the acquisition, storage, and retrieval of knowledge, with the ultimate objective of
increasing knowledge reuse (De Long, 2004).

Information systems (IS) are pervasive in all organizational functions and com-
plement other resources and competences, such as knowledge management, that
contribute to overall performance (Bharadwaj et al., 2007). As a component of
KM, knowledge retention combines strategies that use both non-IS and IS-based
mechanisms (Alavi and Leidner, 2001; Nevo and Chan, 2007). An example of a
non-IS-based mechanism includes the transfer of knowledge between a knowledge
contributor (an individual generating knowledge) and a knowledge seeker (an indi-
vidual searching for knowledge) during one-on-one discussions. Similarly, different
information systems can help retain knowledge by “connecting people, accelerating
learning, capturing knowledge and mapping human knowledge” (De Long, 2004,
p. 119). A large body of research suggests that IS serves as an effective mechanism
to retain knowledge, especially knowledge that can be easily codified and stored in
knowledge management systems (KMS), such as repositories, expertise sharing sys-
tems, and directories (Alavi and Leidner, 2001; Nevo and Chan, 2007; Sambamurthy
and Subramani, 2005).

While research has shown the benefits of KMS for knowledge retention, little
is known about the potential downsides of these IS on knowledge retention. Some
studies point to the potential negative impact of knowledge management systems

Successes and Failures of Knowledge Management 9 7
Copyright © 2016 Elsevier Inc. All rights reserved.



98

CHAPTER 7 Knowledge loss and retention: the paradoxical role of IT

on knowledge reuse (Garud and Kumaraswamy, 2005). It is possible that in some
cases, a system that has some positive KM effects (eg, providing increased access
to knowledge) might also have negative effects (eg, hindering knowledge retention
or increasing knowledge loss, therefore reducing knowledge reuse). Knowledge loss
refers to knowledge attrition following the creation of knowledge, that is, knowledge
that is not retained by the organization and can result from employee departure, poor
documentation, poor archiving, etc. (De Long, 2004). Knowledge loss can occur at
the time of knowledge acquisition but also when stored knowledge is forgotten and
is not reused (Martin de Holan and Phillips, 2004).

Studies on knowledge retention examine specific aspects of retention, for in-
stance acquisition or retrieval, usually associating the presence of knowledge loss
with a lack of knowledge acquisition (Levy, 2011). However, knowledge loss may
occur as a result of the interaction between different knowledge retention phases.
Studying the different phases of knowledge retention is important to understand how
retention and loss may coexist, especially when using IS-enabled KMS.

In a recent study, using the knowledge-based view (KBV) of the firm as our
theoretical lens, we explored both facets of KMS—their benefits and their potential
downsides—and how this may affect knowledge retention and reuse. We studied four
sectors in a large, public service organization, all using the same document reposi-
tory. Findings from the case study confirm previous anecdotal evidence and dem-
onstrate that the same system can both enhance knowledge retention and increase
knowledge loss. This apparent paradox is revealed using rich case data.

REVIEW OF THE LITERATURE
KNOWLEDGE AND THE KNOWLEDGE-BASED VIEW

The KBV perspective has emerged from the strategic research field, as an exten-
sion of the resource-based view (RBV) of the firm (Grant, 1996). The RBV posits
that an organization that possesses valuable resources and competencies not eas-
ily copied and implemented by competitors will develop a competitive advantage
(Barney, 1991). Within the KBV perspective, knowledge constitutes the most criti-
cal resource for organizations as, without knowledge, organizations are not able to
develop other resources or competences such as products or services (Grant, 1996;
Spender, 1996). In particular, with the KBV, an organization’s primary purpose is
to integrate knowledge. Organizational members are expected to be able to reuse
knowledge and adapt it to their tasks at hand (Grant, 1996).

We define knowledge as an object or an asset that employees and organizations
use to serve specific objectives (Alavi and Leidner, 2001). We recognize that knowl-
edge can be interpreted in other ways than the aforementioned definition, for in-
stance as a state of mind or as practice (Cook and Brown, 1999; Orlikowski, 2002).
However, under the KBV perspective, knowledge is frequently considered as an as-
set that can be aggregated and transferred at the organization level (Denford and
Chan, 2011; Grant, 1996).
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Knowledge varies in the degree to which it can be codified (Kogut and
Zander, 1992). Some knowledge is largely explicit, meaning that it can be articu-
lated, codified, and transmitted through the use of symbols or language (Alavi and
Leidner, 2001; Nonaka, 1994). Explicit knowledge can vary in complexity, rang-
ing for instance from organizational charts to standard operating procedures (SOP).
While organizational charts give an overview of an organization’s structure, SOPs
provide specific and articulated written details of approved processes to perform
tasks or procedures. As such, SOPs seek to codify and simplify complex knowledge
about how to perform a specific task (Kogut and Zander, 1992). Knowledge that is
largely based on personal experience, practice, and beliefs is usually referred to as
tacit knowledge (Nonaka and Takeuchi, 1995). Because of the inherent personalized,
context-sensitive nature of tacit knowledge, it is much harder to simplify and codify
to facilitate its reuse by other individuals (Ford and Chan, 2003).

KNOWLEDGE RETENTION AND LOSS

The ability to successfully manage explicit and tacit knowledge in organizations
involves different phases: knowledge creation, knowledge retention, followed by
knowledge reuse within the organization and/or with other organizations (Argote
et al., 2003; Khodakarami and Chan, 2014). Knowledge retention processes, as es-
sential components of knowledge management, relate to actions taken to develop
and maintain the organization’s knowledge base, also called organizational memory
(De Long, 2004). The objective of knowledge retention is to ensure that organization-
al members can reuse knowledge. Three main phases compose knowledge retention:
knowledge acquisition, knowledge storage, and knowledge retrieval. Throughout the
process, knowledge loss can also occur.

Knowledge acquisition focuses on modifying knowledge to make it more potential-
ly reusable. For instance, implicit procedures can be formalized and entered into a re-
pository. Knowledge storage refers to the processes and practices used to hold knowl-
edge until it is needed. Last, knowledge retrieval activities aim at accessing knowledge
for reuse, for instance, by searching through a document repository (De Long, 2004).

The use of IS has been shown to facilitate knowledge retention and reuse within or-
ganizations (Alavi and Leidner, 2001; Grover and Davenport, 2001; Iyengar and Swee-
ney, 2015; Nevo and Chan, 2007; Sambamurthy and Subramani, 2005). IS-enabled
KMS facilitates the transformation of individual knowledge into collective knowledge
held by the organization. Specifically, knowledge management systems like knowledge
repositories represent a low-cost and fast way to acquire, store, retrieve, and reuse col-
lective knowledge throughout the organization (Von Krogh, 2009). Repositories are
especially helpful for the retention of explicit knowledge, which can be used for replica-
tion purposes (Jasimuddin et al., 2012) and lead to improved individual, group, and or-
ganizational performance (Choi et al., 2010; Ko and Dennis, 2011; Wu and Hu, 2012).

Much research attention has been devoted to identifying individual, group, and
organizational factors that facilitate knowledge retention. Individual factors im-
pacting knowledge contribution to or retrieval from repositories include individual
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motivation, efforts required, benefits derived, preference toward personalized ap-
proaches to knowledge sharing, trust in the system, and perception of the quality
of the system (Dulipovici and Robey, 2013; Durcikova and Gray, 2009; Gray and
Chan, 2000; Gray and Durcikova, 2005; Kankanhalli et al., 2005; Wang et al., 2013).
Group or social factors include social network ties and social interactions that in-
fluence the use of repositories (Dulipovici and Robey, 2013; Hansen, 1999; Parise
et al., 2006). Provided an organization closely monitors its incentives toward knowl-
edge contributions and retrieval to avoid unintended negative consequences (Garud
and Kumaraswamy, 2005), knowledge acquisition strategies should yield positive
effects in terms of productivity and overall organizational performance (Denford
and Chan, 2011). Similarly, repositories should be designed to facilitate storage and
retrieval, for instance, through proper knowledge categorization and links to other
related knowledge resources (Butler and Murphy, 2007).

Knowledge retention is a critical KM process, but it is also closely linked to knowl-
edge loss. As outlined earlier, knowledge loss refers to knowledge attrition when part
of the created knowledge base is not retained by the organization (De Long, 2004).
While knowledge may be created by individuals or groups within the organization,
this knowledge may be lost if it is not acquired by a knowledge retention entity (eg,
a work process or knowledge management system; De Long, 2004). Knowledge loss
can be further defined by two characteristics: level of intentionality and level of knowl-
edge newness (Martin de Holan et al., 2004; Martin de Holan and Phillips, 2004).

Some new or existing knowledge may be intentionally forgotten, for instance, to
change bad habits, with the objective of increasing overall productivity. Knowledge
can also be lost unintentionally. For this study, our interest is in accidental knowl-
edge loss or forgetting. Two types of accidental knowledge loss have been discussed:
failure to consolidate new knowledge and failure to maintain established knowledge
(Martin de Holan et al., 2004; Martin de Holan and Phillips, 2004). Failure to con-
solidate new knowledge occurs when the organization neglects to go through the
knowledge acquisition phase. In this case, knowledge is lost before it can be cap-
tured. Second, failure to maintain established knowledge occurs when stored knowl-
edge is forgotten over time and stops being retrieved. Often, individuals forget the
type of available knowledge that could help them with their tasks (Von Krogh, 2009).
Knowledge loss can also occur when codified knowledge is not contextualized, for in-
stance, by codifying knowledge about the expert contributors themselves (Kotlarsky
et al., 2014), or when knowledge is not refined or reshaped over time (Majchrzak
et al., 2013). Following accidental knowledge loss, the organization has to recreate
the knowledge before it can be reused, which has negative impacts on organizational
performance (Martin de Holan et al., 2004; Martin de Holan and Phillips, 2004).

Past research often implicitly assumes that improving knowledge retention means
reducing knowledge loss (Levy, 2011). However, accidental knowledge loss does not
represent the other end of the knowledge retention spectrum, since actions taken to
increase knowledge retention do not necessarily translate into less knowledge loss. A
document may be captured by a KMS, but never retrieved and reused. This example
shows that paradoxically knowledge can be both retained knowledge and lost over time.
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Knowledge retention

Knowledge Knovx'llc.ecjige Knowledge Knom{ledge Knowledge
base acquisition storage retrieval reuse
Knowledge loss ﬁ

Failure to Failure to
consolidate new maintain existing
knowledge knowledge

FIGURE 7.1 Research model (based on De Long, 2004; Martin de Holan and Phillips, 2004)

RESEARCH MODEL

The previous discussion is summarized in the research model in Fig. 7.1. It combines
the knowledge retention framework proposed by De Long (2004), and the organi-
zational knowledge forgetting or loss taxonomy proposed by Martin de Holan and
Phillips (2004).

To explore this research model, we chose to keep the knowledge storage tool con-
stant by studying in depth a single knowledge repository of significant importance.
With one type of knowledge storage tool, we can focus on understanding the acquisi-
tion and retrieval activities that may lead to both knowledge retention and knowledge
loss. The following research methodology provides details about our approach.

RESEARCH METHODOLOGY

It was important to study organizations in a context that would allow us to better
understand and assess the model presented in Fig. 7.1. Specifically, we wanted to
empirically examine the extent to which the use of a single system could both benefit
from knowledge retention and increase knowledge loss. Our ideal organization was
an organization that considers knowledge as a core aspect of its activities. We also
wanted to be able to compare different groups or divisions that use the same type of
system. With this objective in mind, we conducted our study in a large Canadian pub-
lic service organization. Public service organizations are knowledge organizations
with a mandate to share their expertise with other governmental institutions, private
sector organizations, and citizens. Knowledge represents a core asset for this type of
organization. Public service organizations also tend to be large, with multiple enti-
ties within one organization, each with a specific mandate. The implementation of
information systems is often decided for the whole public service. We were therefore
likely to study separate teams or departments using the same technology.
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For these reasons, we examined our model in the context of an organization with-
in the Federal Government of Canada that we call GovHR.” GovHR supports the
public service in terms of human resources management. It has full decision author-
ity within a larger central agency. The organization has approximately 550 employ-
ees, including about 450 indeterminate positions and 100 temporary positions (term,
casual, student, secondment, and agency/contract).

We received access to the four organizational sectors comprising GovHR, nota-
bly labour-management relations and compensation operations (Labour and Com-
pensation), governance and policy development (Governance and Policy), Executive
Workforce Management, as well as Pension and Benefits. All sectors had access to
and were encouraged to use GovSystem, a government-wide repository that records
and tracks official government documents.

We received full support from and were in close contact with GovHR senior ex-
ecutives on a number of occasions over the course of a year. We met with senior of-
ficials, organized and participated in general information and discussion sessions, and
gathered several internal documents. In total, we conducted 26 interviews focusing
on knowledge retention between knowledge contributors and knowledge seekers. The
knowledge contributors (16 interviewees) and knowledge seekers (10 interviewees) we
interviewed held various positions ranging from senior analyst, manager, and senior ex-
ecutive to administrative assistant. Two of the knowledge contributors we interviewed
were also key informants with deep corporate and background knowledge on the orga-
nization. Table 7.1 provides details on the position of interviewees within their sector.

The semistructured interviews for both knowledge contributors and seekers were
developed based on the academic literature and in collaboration with the organization.
Before conducting the interviews, we tested the interview protocol with IS-related
university employees, PhD students, and professors to assess question validity. Some
questions were refined following comments received from the pretest participants.

We used a positivist perspective when conducting the case study. We analyzed the
findings, using a provisional coding approach (Saldafia, 2009). Provisional coding is
based on a list of predetermined codes that are developed prior to data analysis. As data
analysis progresses, it is possible to revise the codes and to add new codes. The lead

Table 7.1 Interviewees by Sector, Group, and Knowledge Position

Government Sector Knowledge Contributor | Knowledge Seeker
Labour and Compensation 6 2
Governance and Policy 5 1
Pension and Benefits 2 4
Executive Workforce Management 1 2
GovHR’s Head Office 2 1
Total 16 10

*All names are pseudonyms.
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author coded all manuscripts. The second author and a third researcher independently
coded a subset of the manuscripts. We discussed and resolved all coding differences.

FINDINGS
GOVSYSTEM OVERVIEW

GovSystem is defined by the government of Canada as “an electronic enterprise re-
cords and document management solution that increases efficiency in organizing,
structuring and sharing information in a corporate repository” (Treasury Board of
Canada Secretariat, 2015). GovSystem records and tracks official and final docu-
mentation, such as decision letters, briefing notes, and policies, for most government
agencies. The system captures descriptive information on each document, which is
meant to facilitate future knowledge retrieval using the search functions (Office of
the Information Commissioner of Canada, 2010).

No strict guidelines have been developed to formalize and standardize the use of
GovSystem. For instance, managers should simply encourage employees to set access
rights “as widely as possible to promote the sharing of information” when capturing a
document within GovSystem (Treasury Board of Canada Secretariat, 2015). GovHR has
not developed an organization-wide approach to the use of GovSystem. Instead, each
sector is left to decide how to encourage employees to contribute to and seek informa-
tion from GovSystem. Some sectors, like Executive Workforce Management, developed
contribution guidelines, while others, like Labour and Compensation, did not. The fol-
lowing sections describe the varying approaches to the use of the KMS, and depict the
impacts these variations have had on knowledge retention and loss. We demonstrate that
paradoxically the same system can facilitate knowledge acquisition and result in loss.

BRIGHT SIDE OF GOVSYSTEM: EFFECTIVE KNOWLEDGE ACQUISITION
AND RETRIEVAL

Knowledge acquisition through GovSystem is encouraged and mostly successful in
three sectors, Executive Workforce Management, Governance and Policy, and Pension
and Benefits. Both the Governance and Policy and the Executive Workforce Manage-
ment sectors have developed a naming protocol that facilitates acquisition and retrieval.

Executive Workforce Management has also implemented an effective process
that ensures that all employees appropriately capture knowledge in GovSystem.
Executives created a working group to develop a naming protocol for GovSystem,
as well as a procedure to ensure versions of the same document are created with-
in GovSystem. While a document is assigned a unique identification number by
GovSystem when it is first created, it is possible to specify a document version. The
use of document versions allows knowledge seekers to know they are retrieving the
most recent version of a document. Interviewees from Executive Workforce Manage-
ment indicated that all relevant documents are properly captured in GovSystem. All
employees are also automatically granted access to documents created in GovSystem
by Executive Workforce Management employees. By developing specific procedures
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to work around the system’s access limitations, they do not face any of the access
restrictions that we will describe next.

The pension and benefit sector has developed a tracking system, which allows
the sector to know what new knowledge has been captured in GovSystem. The track-
ing system is maintained outside of GovSystem. It facilitates knowledge retrieval
because knowledge seekers use it to identify the documents that they need to retrieve
from GovSystem.

DARK SIDE OF GOVSYSTEM: KNOWLEDGE LOSS DURING
ACQUISITION AND RETRIEVAL

Despite the efforts made by some sectors to facilitate knowledge contributions,
other sectors have difficulties with knowledge acquisition. Many employees in all
of GovHR'’s sectors also indicate that even if the system may facilitate knowledge
contribution, knowledge retrieval is inefficient and complex. This is summarized by
a senior executive working for GovHR’s Head Office:

“I can put documents into GovSystem, our records management system. But it’s
one thing for the information to be there;, it’s another thing for other people to know
that the information is there.” (Senior Executive, GovHR’s Head Office)

Many employees have a negative opinion of GovSystem, especially within
Labour and Compensation. This affects their willingness to contribute to it. Accord-
ing to interviewees, three system shortcomings limit knowledge acquisition from
contributors: the system is not stable; saving a document in GovSystem is too time
consuming; and the system cannot be trusted for secure documents.

First, GovSystem is integrated within the Windows operating system. Users are
automatically prompted to save all created files in GovSystem. However, many of
our respondents indicated that often their computer “crashes” when they save a file
in GovSystem. In many instances, users lose important information during the sav-
ing process that they then have to recreate. Second, many interviewees indicated that
saving a document in GovSystem is time consuming and cumbersome. Mandatory
fields to fill out include access control (ie, who can see, read, or edit the document),
author, creation date, document name, and security level (Office of the Information
Commissioner of Canada, 2010). In addition, knowledge contributors are encour-
aged to fill out as much information as possible to facilitate document retrieval, for
instance keywords. A manager summarizes this:

“GovSystem is annoying because it takes forever to load up, it crashes all of your
other programs and it’s not intuitive. It takes a long time to select people, it’s
Jjust not easy. And because it takes so much time and it’s complicated for people,
people don’t want to use it.” (Manager, Pension and Benefits)

Third, in areas dealing with highly sensitive information like Labour and Com-
pensation, employees feel they cannot control the level of security on GovSystem.
Due to the sensitivity and importance of the files available on GovSystem, access
to files is granted on a per-document basis, at the discretion of the document author
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(access control). Default access can also be granted, for instance, to all members
of a team. However, respondents are concerned that employee turnover is not well
reflected in GovSystem, and that some individuals receive access to some files that
were not intended for them, while others lose access to important files. Files are
saved under folders created for each sector. This perceived lack of access transpar-
ency prompts knowledge contributors to distrust GovSystem and to use alternative
systems to save their documents, for instance, shared drives. This is outlined by a
knowledge contributor in Labour and Compensation for highly sensitive documents:

“I don’t trust it [GovSystem]. The area we work in is classified, and that system
is nothing if not porous. There are things you don’t share broadly because of the
nature of the beast, especially if you are working in legislation and those kinds
of negotiations. Discretion is the better part of valour in these things. And so I
don’t put anything in GovSystem if I can help it.” (Senior Policy Analyst Advisor,
Labour and Compensation)

Retrieving documents from GovSystem is also difficult, as many interviewees
report. Some difficulties are directly related to the knowledge acquisition process.
For instance, because it is time consuming to save a document in GovSystem, users
do not fill out information that would be useful for retrieval, such as keywords. In
addition, the absence of a naming protocol in most sectors makes it more challenging
to identify and retrieve documents. A knowledge contributor summarizes retrieval
issues derived from knowledge acquisition:

“There’s no real protocol or business process for naming your files. So often it’s
hard to find files that are there. It’s not like going to a shared drive, we can click
on a folder and you can see everything that’s there. So we have challenges with
GovSystem.” (Manager, GovHR)

Two additional factors make knowledge retrieval especially challenging: a lack of
filing structure and access control within GovSystem. First, the lack of filing structure,
combined with the absence of a naming protocol within GovSystem, further compli-
cates searches. This knowledge contributor from Labour and Compensation explains
how retrieving his documents can prove to be difficult for knowledge seekers:

“GovSystem has a file structure, it’s in my view somewhat limited. GovSystem, at the
high level for our division, has eight, perhaps even ten sort of broad files, categories
that you can put things in. But the vast majority of the work that I do from a policy
perspective, it all gets dumped into one area.” (Manager, Labour and Compensation)

The importance of filing structure and naming protocol is echoed by a knowledge
seeker in the Pension and Benefits sector:

“There’s so many times in which I've tried to find things, but it’s never what you
really want and just because it’s never clearly identified what the file is.” (Analyst,
Pension and Benefits)

Access control is initially set during knowledge acquisition, when a knowl-
edge contributor saves a document in GovSystem. The knowledge contributor can
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Table 7.2 Summary of Findings at GovHR

Knowledge New Existing
Activity Knowledge Knowledge

Sector Acquisition Loss Retrieval Loss
Labour and Compensation | Limited Extensive Limited Extensive
Pension and Benefits Limited Extensive Limited Extensive
Governance and Policy Facilitated Occurring Limited Extensive
Executive Workforce Facilitated and | Limited Facilitated | Occurring
Management systematic

determine who has access to the document, and the type of access (eg, reading only,
editing rights). Access control not only limits who can read or edit a retrieved docu-
ment, it also limits whether the knowledge seeker is able to see a document in search
results. Indeed, GovSystem search results do not show documents to which a knowl-
edge seeker does not have access. As a Governance and Policy manager working on
a special project and recently assigned to her position, this interviewee expressed her
frustration with document retrieval in GovSystem:

“I’m a new person. I haven’t been given access rights to any of the old documents.
If I do a search for a document, the documents that I haven’t been given access to
don’t come up.” (Manager, Governance and Policy)

As aresult of these shortcomings, simple “browsing” through accessible files can-
not be achieved. If knowledge seekers successfully conduct a search and find the doc-
ument, they do not have access to related documents that may be helpful to their work.

FINDINGS SUMMARY

Table 7.2 depicts a summary of our findings by organizational sector, based on
knowledge acquisition, retrieval, and loss of new and acquired knowledge.

Even in sectors where knowledge contribution to and retrieval from GovSystem
is facilitated and encouraged, like Executive Workforce Management, knowledge
loss occurs. This is discussed as follows.

DISCUSSION AND IMPLICATIONS
DISCUSSION

The objective of this research was to determine empirically the extent to which
knowledge management systems could both paradoxically facilitate knowledge re-
tention while also simultaneously increasing knowledge loss. We studied four sectors
of the same public organization, all of them using the same repository, GovSystem.
Our findings show that indeed, GovSystem simultaneously facilitates knowledge re-
tention and knowledge loss.



Discussion and implications

Prior literature suggests that when organizations develop and implement strategies
to increase knowledge retention, they should also experience an associated decrease in
knowledge loss (Levy, 2011). For instance, knowledge retention strategies mitigate po-
tential knowledge loss from departing employees (Liebowitz, 2009; Parise et al., 2006).
Knowledge management systems are routinely used to support knowledge retention
and reduce knowledge loss (De Long, 2004). In our study, when the right acquisition
processes are in place, like in the Executive Workforce Management sector, new knowl-
edge is effectively acquired by GovSystem in the form of documentation. At the same
time, limited knowledge loss is noted. Similarly, sectors that are reluctant to use Gov-
System experience more loss of new knowledge. With the right knowledge retention
processes in place, GovSystem both enables knowledge retention and mitigates knowl-
edge loss. This finding is in line with past research that lays out the various factors
facilitating knowledge retention using IS (Dulipovici and Robey, 2013; Durcikova and
Gray, 2009; Gray and Durcikova, 2005; Kankanhalli et al., 2005; Wang et al., 2013).

However, our study also indicates that knowledge loss should not always be concep-
tualized as the simple opposite of knowledge retention, and can occur even as knowl-
edge retention occurs. Past research findings suggest that existing knowledge is lost
when it is forgotten over time and not reused (Martin de Holan et al., 2004; Martin de
Holan and Phillips, 2004; Parise et al., 2006). We extend this research by showing that
KMS may not only increase knowledge retention, as suggested previously, but also
knowledge loss. Knowledge captured within a repository such as GovSystem is avail-
able for retrieval. On the one hand, system shortcomings, especially access control,
make most of the retained knowledge difficult to retrieve, which increases the amount
of knowledge that is not reused. This is the case in the Pension and Benefits sector. De-
spite entering as many keywords and information as possible in their document searches
in GovSystem, knowledge seekers are often unable to locate, retrieve, and reuse critical
documents. In addition, although other sectors like Executive Workforce Management
have developed processes to facilitate knowledge retrieval, including tracking systems,
naming protocols, and broad access rights, knowledge loss is also present in the Execu-
tive Workforce Management sector in the form of failure to reuse existing knowledge.

GovSystem was implemented as the government level. Organizational sectors have
no control over the system’s functionality and cannot make system modifications. With-
in the repository, most documents are captured and stored in isolation, with no link to
similar documents. Even when knowledge seekers can retrieve a specific document,
they cannot see related documents the same way they would within a folder in a shared
drive. This lack of document visibility is compounded by access limitations that do not
allow knowledge seekers to see documents for which they have not been granted access.

IMPLICATIONS

These findings have research and practical implications for knowledge retention.
Research on knowledge retention has mainly focused on the study of specific retention
phases such as knowledge acquisition, storage, or retrieval processes and tools. While
these studies’ findings have greatly enhanced our knowledge of how to manage each
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component of knowledge retention independently, we still need to better understand
how these knowledge retention phases interact. Based on our findings at GovHR, we be-
lieve that IS-enabled knowledge retention phases should not be studied in isolation. By
focusing on the relationship between knowledge acquisition and retrieval at GovHR, we
were able to identify paradoxical issues surrounding knowledge management systems,
which can both enhance knowledge retention and loss at the same time.

In this study, we focused on accidental knowledge loss as an unexpected result
of using an IS-based knowledge retention tool. Future research should investigate
knowledge loss with other types of KMS. More generally, by taking a more systemic
or holistic approach to study knowledge retention, researchers can better understand
the complex role that IS plays in knowledge management. This has implications
for how knowledge retention studies should be designed. For this research, we fol-
lowed a case study approach. While this method is well suited to understanding
complex phenomena such as knowledge retention, other methods may also be ap-
propriate to study the interactions among knowledge retention phases. For instance,
set-theoretic configurational approaches such as qualitative comparative analysis
(Ragin, 1994, 2000) have been recently introduced to the IS field for research on the
complex relationships among IS strategy, organizational strategy, and performance
(El Sawy et al., 2010). This method could be applied to the study of knowledge re-
tention. With configurational approaches, it is possible to identify groups of factors
that interact to produce an outcome of interest. Configurational methods would be
especially useful to understand how specific aspects of knowledge retention might
interact to increase both reuse and loss.

For managers, our findings indicate the need to revisit the ways in which knowl-
edge retention strategies are designed and implemented. Organizations should design
strategies that go beyond simple knowledge acquisition and specifically target ways
to improve knowledge retrieval and reuse. Knowledge loss can occur both during the
acquisition and the retrieval phases. While most strategies implicitly aim at reducing
knowledge loss during the acquisition phase, they also need to target other types of
knowledge loss, such as the failure to maintain existing knowledge. The inability for
an organization to prevent such knowledge loss during the retrieval phase can have
negative consequences on knowledge reuse, and eventually on the organization’s
ability to innovate. To counter these potential downsides, knowledge retention strate-
gies should explicitly include ways to manage all types of knowledge loss, whether
intentional or accidental, and in all phases of the knowledge life cycle—acquisition,
storage, and retrieval. These strategies should also include explicit targets and met-
rics to evaluate reuse and loss prevention.

CONCLUSIONS

The purpose of this study was to understand the relationship between knowledge
retention and knowledge loss. We build on previous literature suggesting that
knowledge retention is facilitated and knowledge loss mitigated when knowledge
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acquisition and knowledge retrieval are done using information systems, like knowl-
edge management systems. Using a case study of four sectors within a large public
service organization, all using the same repository, we demonstrate that, contrary
to previous beliefs, knowledge loss cannot always be equated with the opposite of
knowledge retention. Rather, in some cases, paradoxically a KMS can facilitate both
knowledge retention and loss.
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INTRODUCTION

As this chapter was being written an interesting piece appeared in The Wall Street
Journal (Naik, 2015) concerning theory development around black holes. In particu-
lar, there has been much serious thought about what happens to information when it
enters a black hole. Einstein posited that its gravitational pull was so strong that once
in, nothing, not even light, could escape it. Stephen Hawking added that black holes
emit enough radiation that eventually they evaporate, intimating that all that has suc-
cumbed to the black hole was gone forever.

And then Hawking changed his mind, calling this assumption, that information
could be lost forever, the “biggest blunder” of his career. Instead, working very re-
cently with other physicists on the “information paradox,” Hawking has articulated
a new view: if information can’t be destroyed, then it lives on the black hole’s event
horizon, waiting to be set free.

And so it goes with organizations over the past three decades trying to capture in-
formation, data, and knowledge. Through knowledge management (KM) structures
and practices, firms have sought to collect, codify, and redistribute knowledge. But
other knowledge-related assets disappeared into the black hole, collected but never
released. With the advent of big data and business analytics, we have new potential
for releasing and applying these other intangible assets. But will KM systems be
a part of the equation or will the potential of a wider purview for knowledge and
knowledge-related assets slip through our hands, as it did with competitive intel-
ligence systems?

Successes and Failures of Knowledge Management 1 1 3
Copyright © 2016 Elsevier Inc. All rights reserved.
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BACKGROUND: KNOWLEDGE MANAGEMENT

The roots of knowledge management (KM) are often traced back to the innova-
tion literature, with key scholars such as Schumpeter (1934) and Nelson and Winter
(1982) emphasizing the role of intangible assets such as knowledge in creating new
products and economic growth. As it is discussed in strategy circles, knowledge is
seen as the key to competitive advantage. In reference to the resource-based view of
the firm (Wernerfelt, 1984), scholars suggested knowledge as the key differentiat-
ing resource available to organizations. The knowledge-based view of the firm is
predicated on the idea that people are the unique, sustainable source of competi-
tive advantage—that is, identifying, harvesting, and better applying what they know
(Zack, 1999a; Teece, 1998; Grant, 1996).

In moving from creativity and innovation to the knowledge-based perspective,
however, a subtle shift occurred in how we think about knowledge and related intan-
gibles. The emphasis is less on creating new knowledge but rather on better using
existing knowledge assets. This tendency was never absolute and countless counter-
examples can be identified. But in large part, creativity and insight were left to be
more fully explored in other disciplines (eg, innovation, new product planning &
development) while KM increasingly focused on the mechanics of knowledge shar-
ing. This can be seen by taking a deeper look at some of the key themes of KM.

From the beginnings of the discipline, leading scholars specifically identified an
interest in knowledge only (Zack, 1999b), with other intangibles labeled precursors
of knowledge but unimportant in and of themselves. Ackoff’s (1989) DIKW hierar-
chy (data, information, knowledge, wisdom), in particular, was referenced for what
value knowledge provided and for what lower levels such as data and information
did not. Within the knowledge category, heavy attention was focused on the differ-
ence between tacit knowledge (highly personal, less structured) and explicit knowl-
edge (more structured/codifiable, more easily shared) (Nonaka and Takeuchi, 1995;
Polanyi, 1967). In particular, Nonaka and Takeuchi’s SECI framework designated
the nature of the knowledge exchange (tacit to tacit, tacit to explicit, etc.), leading
to the heavy attention on the mechanisms to better share and exploit knowledge in
organizations.

On the explicit side, these mechanisms tended toward information technology
(IT) solutions (Matson et al., 2003; Thomas et al., 2001). On the tacit side, use of
person-to-person interchanges such as communities of practice (CoP) or mentoring
(Brown and Duguid, 1991) tended to steer practice and scholarship into organiza-
tional behavior topics. In both cases, the willingness of individuals to engage with
the KM program was a key topic. Whether individuals will contribute their knowl-
edge to the IT system (or use knowledge stored in it) was an important question. So
was willingness to participate in communities of practice (CoPs) or contribute to
storytelling. As a consequence, core individual and organizational behavior concepts
such as motivation/incentives, trust, power, social capital/social networks, and oth-
ers were increasingly emphasized by both scholars and practitioners (Nahapiet and
Ghoshal, 1998; Gupta and Govindarajan, 2000).
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These are all important topics and central to our discipline. But they are also
clearly focused on the exchange of knowledge, the better exploitation of existing
knowledge as opposed to the creation of new knowledge. With an emphasis on col-
lecting individual knowledge and turning it into an organizational asset, initiatives
have tended to center on maximizing the opportunities for capture and redistribution.
In a number of ways, KM systems became something of a library function, collect-
ing, cataloguing, and then sharing out identified knowledge assets.

New knowledge must come from somewhere, but Nonaka and Takeuchi (1995)
also planted the seed early on that knowledge creation was individual, so knowledge
management systems exploited existing individual knowledge but did not focus on
creating new knowledge. New knowledge was often referred to as learning, know-
how, or in similar terms, indicating the tendency of applications to focus on process
improvement or procedures. Many of the illustrative examples that became well-
known in the field (Xerox technicians, Buckman Laboratories, Nucor, Intel’s Copy
Exactly, etc.) leaned heavily to operations applications and efficiency. In the vernacu-
lar of innovation studies, we are talking about incremental improvements as opposed
to pioneering insights.

Part of the reason for this is the lack of analysis of knowledge once captured
or cataloged by the organization. If individuals learn things, then their knowledge
is shared with the organization or individuals within the organization, per the KM
process. But once distributed back to individuals, the knowledge is usefully applied
but not exploited further. Rarely is there analysis for trends, similarities, differences,
or any of the other practices that might lead to additional insights. The role of the in-
dividual is application, not analysis. Even those KM processes that do include some
additional individual intervention are somewhat limited. Knowledge markets, for
example, will sometimes utilize a knowledge broker to identify, feature, and reward
the most used or most valuable inputs (Matson et al., 2003). But that function is
more about tracking use and popularity than insight or creativity, so the individual’s
role post-KM processing remains limited. The importance of this perspective will
become clearer as we contrast KM systems with those employed for other types of
intangibles.

RETHINKING THE DIKW HIERARCHY

When doing this contrast of standard KM systems with other alternatives, we
have found it helpful to think about the entire range of intangible assets, not just
knowledge. As mentioned earlier, the foundation for this discussion is the DIKW,
data—information—knowledge—wisdom, hierarchy (Ackoff, 1989). But more recent
thinking on the nature of knowledge-related assets provides additional perspective.
Kurtz and Snowden (2003) constructed the Cynefin domains, a fairly wide-
ranging reassessment of knowledge exchange and strategic decision-making in dif-
ferent contexts. In particular, the different contexts or domains were more or less or-
dered and more or less centralized. By understanding the domains, practitioners could
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more easily navigate their specific context, be it “known,” “knowable,” “complex,” or
“chaos,” with tools ranging from process reengineering to uncanny action.

This framework is rich in thought and supporting details, but for our purposes,
Simard’s (2014) recasting is most helpful. Here, the domains are defined according
to some more familiar concepts, specifically:

e Common (known), fixed relationships, data/information

* Complicated (knowable), linear, explicit knowledge

*  Complex (partially knowable), nonlinear, tacit knowledge
e Chaos (unknowable), disorganized, intuition

We have systems for managing data and information (including enterprise sys-
tems and big data), explicit knowledge (often IT-based), tacit knowledge (person-
to-person), and intuition (creativity, insight), with greater or lesser success as the
domains become more difficult to organize and understand. As noted, however, the
KM approaches in the middle tend to stick to knowledge assets and exchange. If
additional potential can be found in bringing similar intangible, knowledge-related
assets into the discussion, perhaps knowledge can be applied in more strategic, value-
added applications. If not, KM may fail to sustain the level of interest and investment
being garnered by newer fields such as big data and business analytics.

COMPETITIVE INTELLIGENCE SYSTEMS

Consider the case of competitive intelligence (CI). CI grew up at much the same
time KM did, receiving increasing amounts of attention from both practitioners and
scholars throughout the 1990s. Focused on understanding competitors and identify-
ing and even anticipating their strategies, tactics, and activities, CI has a number of
similarities with KM (Rothberg and Erickson, 2005). In much the same manner as
knowledge systems, CI will look to identify and catalog knowledge-related assets.
Typically, these are specific to a particular competitor or technology, but parts of the
process are much the same as KM.

But several differences are also seen. CI operations are interested in all sorts
of inputs (data, information, knowledge) from all sorts of sources, both inside and
outside the firm (Prescott and Miller, 2001; Gilad and Herring, 1996; Fuld, 1994).
In collecting publicly available information, CI does have something of a library
function similar to KM collections. And human intelligence harvests inputs largely
considered person-to-person tacit knowledge in the realm we have been discuss-
ing. But CI also targets and actively seeks out additional information and knowl-
edge sources (McGonagle and Vella, 2002), a gap-filling exercise less prominent
in KM circles.

CI also tends to do more with the inputs once collected. A wide variety of ana-
Iytical techniques are available to individuals or teams looking to further process
the information and knowledge for deeper insights (Fleisher and Bensoussan, 2002),
including scenario planning, war games, and others. CI analysts are a recognized
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feature of the process, bringing an individual element back into the mix once the
organization has collected the inputs. Their effectiveness tends to increase as their
network of contacts and level of experience grow (Wright et al., 2002; Rouach and
Santi, 2001). CI operations, at their most effective, will also have direct access to top
decision-makers, so the results of analysis will tend to come forward in a manner
leading to actionable recommendations at all levels (strategic, tactical, operational).
The point is not just process improvement, though that may happen, but potentially
game-changing moves in competitive environments (Bernhardt, 1993).

The system is illustrated in Fig. 8.1, from Gilad (1994) and Gilad and Gilad
(1988), as modified by Rothberg and Erickson (2005).

As just described, an array of knowledge and knowledge-related inputs are gath-
ered and cataloged by the organization. These inputs are then subjected to analysis
by a CI facilitator, either on her own or with a designated cross-functional expert
team. The facilitator and/or team may make use of their additional web of contacts
to enhance the analysis, perhaps including a shadow team (Rothberg, 1997) tasked
with continuous monitoring and analysis of a specific competitor firm or technology.
The insights are delivered to an individual or team with authority to act, often at the
highest levels of the organization (the convergence point). And the result is action-
able strategic, tactical, or operational intelligence.

One would expect the two disciplines, KM and CI, to have some cross-fertilization
given the similar environments in which they operate (harvesting and processing
knowledge and knowledge-related assets). And there have been attempts to make
sense of the whole knowledge/intelligence world (Andreou et al., 2007) and/or bring
KM/CI together directly (Rothberg and Erickson, 2002; Liebowitz, 2006). But there
has never been a broad meeting of the minds, something of a loss for both disciplines,
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but a missed opportunity for KM, in particular, to expand its domain of study and
potential for contribution to practice.

THE KNOWLEDGE-RELATED HIERARCHY
AND THE DISCIPLINES

The missed opportunity in the KM discipline is both epitomized by and repeated
in current trends in big data and business analytics. For a number of reasons, the
structure of business analytics platforms much more resembles CI practice than KM.
The explanation would be in the nature of the process and how it creates value for
decision-makers. Some of the reasons behind the difference can be foreshadowed by
another look at the modified knowledge-related hierarchy and how it relates to the
different disciplines, as illustrated in Table 8.1.

Starting with the bottom rows, the hierarchy moves in a direction from more
structured to less structured form, from data/information easily codified and widely
shared through systems through individual insight, almost impossible to teach or
share (Kurtz and Snowden’s “uncanny” intuition). These distinctions simply extend
what we in the KM field have always discussed about explicit vs tacit knowledge. But
data/information is even more structured and sharable than explicit knowledge while
intuition or insight is even less structured and more personal than tacit knowledge.
Further, big data from extended enterprise systems, for example, is easily distributed
throughout a network, including all parts of a business and even its collaborators.
At the other end of the spectrum, however, intuition/insight is highly personal, even
more than tacit knowledge, and may be nonsharable. Explaining the insight process
to another individual could be a huge challenge. The results (new investment strat-
egy, new product application) may be a different matter, but the process itself could
be impossible to teach.

In terms of the disciplines and as discussed earlier, knowledge management can
effectively capture and share explicit and tacit knowledge. But data/information is
typically overlooked and not incorporated into the system. And insight/intuition
doesn’t really come into play as the system is designed to distribute organizational

Table 8.1 Knowledge-Related Hierarchy and Disciplines

Data/ Explicit Tacit Intuition/
Discipline Information | Knowledge | Knowledge | Insight
Knowledge management XXX XXX
Competitive intelligence XX XX XX XXX
Big data/business analytics [ XXX X X XXX
Characteristics Structured--- - Unstructured
Systems/mass- - - -Human/individual
Range Network Company Group Individual
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knowledge, not subject it to further scrutiny by analysts. Exceptions always exist, but
in large part KM practice starts and stops with knowledge proper.

Competitive intelligence, on the other hand, incorporates all manner of inputs,
from data/information to explicit knowledge (including publicly available sources) to
tacit knowledge (including human intelligence). After the organization accumulates
the knowledge, the analyst and/or team further studies it. In the most effective orga-
nizations, talented analysts have the ability to discern competitive strategies, inten-
tions, and other insights based on the amassed information, knowledge, and personal
insights. High-performance CI operations use all the knowledge-related intangibles
to generate actionable intelligence, including that based on “uncanny” insights.

BIG DATA AND BUSINESS ANALYTICS

This brings us to big data and business analytics (BD/BA) (aka business intelligence).
As indicated in Table 8.1, we see some similarities in BD/BA to the systems associ-
ated with CI. Fewer similarities are apparent with KM systems, perhaps an indication
of a missed opportunity for input by KM scholars and practitioners.

BD/BA, as implied by the name, is really a combination of two different types
of initiatives in contemporary businesses. They are often discussed together because
both use huge databases as an input, but it’s also important to recognize the differ-
ences in this discussion. Big data systems have been with us for a time, as the mas-
sive amounts of data generated by enterprise systems, including supply chain and
customer relationship management applications (Vance, 2011a), were becoming ap-
parent almost two decades ago. More recent advances in transaction tracking, internet
analytics, and social media metrics have only added to the pile of data available to
organizations. What has changed recently is the drop in data processing and storage
prices, enabled by the growth of cloud computing, allowing firms to maintain and
study these databases (Bussey, 2011; Vance, 2011b). Big data is often characterized by
three V’s: velocity, volume, and variety (some say a fourth “V” for veracity) (McAfee
and Brynjolfsson, 2012; Laney, 2001). The advances in storage and processing have
enabled the first two. Data is available in huge quantities (volume) and can be acted
upon in real time (velocity) given modern information technology (IT) capabilities.

The third V, variety, is also important and becoming more so with advances in tech-
nology. Big data has always been able to move data and information around but cur-
rent software, such as Hadoop architectures, not only handles simultaneous processing
from numerous clusters but can also handle unstructured data. Bringing unstructured
data into the mix opens up all sorts of new capabilities, as inputs such as text, visu-
als, and other such varied sources can be added to the mix. So variety is also rapidly
increasing and allowing the sharing and analysis of an ever fully range of inputs.

Big data has had the capability to collect and catalog such inputs, especially data
and information, for some time now. What has changed is the capacity, speed, and va-
riety, as just noted. But systems for exchange have been available, with managers de-
termining key performance indicators that they would like continuously monitored,
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often on dashboards (Watson and Marjanovic, 2013; Chen et al., 2012). The data are
increasingly in real time and can provide important input on operational, marketing,
or other conditions. But they are not necessarily altered in any way, just exchanged.
Nor are they necessarily analyzed, chiefly just monitored. In many ways, these types
of big data systems do resemble KM systems, effectively sharing knowledge-related
assets and increasing operational efficiencies.

Business analytics, on the other hand, takes a different approach. The data
are not just gathered and monitored but analyzed for deeper insights (Watson and
Marjanovic, 2013; Chen et al., 2012). Again, advanced technology lends a hand as
contemporary data analytics software can apply powerful techniques to the mas-
sive datasets in short order. Predictive analytics, clustering studies, text analyses,
and similar treatments are behind the ubiquitous stories about analysts discerning
unexpected patterns in the databases. In terms of our previous discussion, the inputs
come into the organization from a range of individuals/teams and are then analyzed
by teams of IT scientists, data scientists, and business analysts. In this way, BD/
BA, as fully formed, actually resembles the structure of CI systems more than KM
systems. Indeed, high-performance BD/BA organizations may have cross-functional
“centers of excellence” combining IT, data analysis, and discipline-specific experts
(Davenport, 2013; Brown et al., 2013) while sourcing inputs and distributing outputs
throughout the organization (LaValle et al., 2011). And that is not where the similari-
ties end, as illustrated in Table 8.2.

Table 8.2 Knowledge-Related Systems

Characteristics | KM Cl Big Data/BI

Inputs

Variety Knowledge (tacit/ Data, information, Data, information,

explicit) knowledge (tacit/ knowledge (tacit/

explicit), intuition explicit), intuition

Internal/external | Internal (network) Internal/external Internal/external

Actors Individuals/teams Individuals/teams Individuals/teams

Process

Collection Yes Yes Yes

Variety of models | No, chiefly exchange | Yes (scenario planning, | Yes (predictive
war games, etc.) modeling,

clustering, etc.)
Analysis No, chiefly exchange | Yes Yes
Actors Organization (but Organization/teams/ Organization/teams/
silos) individuals individuals
Outputs
Format Applied knowledge | Insight Process information,
insight

Actionable Yes, operational Yes, all levels Yes, all levels

Level/actors Operational Strategic/tactical/ Strategic/tactical/
operational operational
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In the terms we’ve discussed, the BD/BA have grown to resemble CI systems
much more than KM systems, at least in terms of the business analytics side of the
equation. As already noted, the inputs come from a variety of sources. Yes, big data is
heavily dependent on data and information, by definition, but it also requires skilled
teams of analysts providing insights based on their knowledge and/or even more
personalized intuition. The “rock stars” in financial services, for example, who find
investment insights in big data have individual, uncanny capabilities, allowing them
to see things others do not. So the full range of knowledge-related resources can be
put to use. When internal, these can include the full network of business partners
(from the enterprise, transactional, and customer relationship management systems
noted earlier) as well as the organization itself. Data/information on activities of in-
dividuals and teams as well as individual knowledge is fed into the big data system.

All of the systems in question have to do with collecting knowledge-related assets
and, to some extent, all catalog and share them. But, again, BD/BA systems more
closely resemble CI systems in some other aspects. Most importantly, the intangible
catalogs are analyzed in some manner, using a variety of techniques, depending on the
purpose. CI teams will employ different methodologies depending on whether analysts
are looking to understand a competitor’s strategic intent, anticipate an acquisition, or
predict the path of a new technology. Similarly, BD/BA analysts will look to predict
the best customers for a new product introduction, market baskets of products that
sell together more profitably, or when social media activity indicates a brand is head-
ing for trouble. Different tools for different applications. Further, as already noted,
both CI and BD/BA are decentralized, collecting knowledge-related assets across the
organization and its extended network while also dispersing insight wherever it can be
applied. Knowledge management applications are often exclusive to a purpose, hence
the popularity of tools such as communities of practice (individuals sharing common
concerns, interacting regularly to learn better practices) that are more job-specific.

The outputs of the processes are all of value and can lead to immediate applica-
tions. As just noted, however, both CI and BD/BA systems can generate analytical
insights that can inform strategic and tactical decisions, in addition to immediate
operational actions. Big data and monitored dashboards are particularly useful in
the operational context while also informing the higher-level decisions. KM is often
limited to operational opportunities. Exceptions exist, but, again, KM IT systems
are often pointed to identifying and cataloging best practices and optimizing pro-
cesses. Similarly, communities of practice, mentoring, and more person-to-person
techniques are focused on job performance. The objective is reactive, improving
the present, but not proactive, looking to own the future. There are possibilities of
higher-level insight but most KM systems are not geared to such purposes.

DISCUSSION: WHAT IS KM MISSING?

So what’s the point? This is a book about the missteps that may have occurred in the
development and practice of knowledge management, so what is the payoff concern-
ing KM in this context?



122

CHAPTER 8 Knowledge and knowledge-related assets

What KM does, it is capable of doing very well. Identifying knowledge assets
that may be valuable to the organization, cataloguing these assets when possible, and
installing appropriate explicit (IT system) and tacit (person-to-person) knowledge
management frameworks are all part of the success stories we tell concerning KM.
KM theory and practice has also been effective in giving us deeper insights into
human behavior concepts such as how to motivate and incentivize individuals to
participate in KM systems, whatever the type. A better understanding of social net-
works, exchanges, trust, and numerous other such topics are enhanced by our better
understanding of how individuals exchange and use knowledge.

But we also see a sequence of missed opportunities for the KM discipline, oppor-
tunities to broaden its remit, influence theory and practice to an even greater extent,
learn from related disciplines, and help develop a broader theory applicable to all
knowledge-related assets. This opportunity was missed as KM and CI developed
side-by-side but is not irretrievable. And it’s certainly not too late to participate in the
maturation of big data and business analytics.

Even beyond the different structures, KM and IC have intersected infrequently.
The divergence between KM and CI has been clear anecdotally for over a decade
(Rothberg and Erickson, 2005) and especially so since metrics were first attached a
few years ago, at the industry level, to KM development and CI activity (Erickson
and Rothberg, 2012). There are industries in which knowledge needs are very high
and competitive intelligence activity is also very high (pharmaceuticals, software), a
scenario that is not particularly surprising. Knowledge-related assets are valued by
both the generating institution and its competitors. Similarly, there are industries in
which knowledge needs are apparently few and competitive intelligence is muted as
well (regulated utilities, mature manufacturing). Again, not surprising.

What is interesting are the industries in which the intangibles are valuable to one
party but not the other. Industries high in knowledge development but low in com-
petitive intelligence (branded consumer goods, retail) suggest the two disciplines
diverge. Similarly, low knowledge development but high competitive intelligence ac-
tivity (financial services) also show a lack of congruence. An environment in which
knowledge is considered unambiguously valuable and in which KM investment is
viewed as something to be pursued in all circumstances has a hard time explaining
these circumstances. A broader view might not.

One professional at a global business services firm, for example, reported in an
interview that the KM and CI functions were managed with a single mind in his orga-
nization. Both KM and CI fed data, information, and knowledge into the system from
industry-oriented “pockets,” and there is an IT system to collect it all and serve as a
convergence point. While 140,000 users participate worldwide, there is also a core
of 400 knowledge services specialists focusing on 35 core areas of interest. The KM
function contributes typical operational improvements, but the collection is further
examined for strategic and tactical insights by the specialists. Indeed, CI contribu-
tions include specifics on competitors’ KM efforts. The systems are complementary,
allowing KM to contribute at a higher level, across multiple disciplines, and in a
more insightful manner.
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At the other end of the spectrum, interviews with two informants from a major
international energy firm noted the difficulties of managing KM and CI. While KM
was initiated, it never received the same top-level support as the CI function did (even
though the latter depended on knowledge contributions for input). CI was viewed as
facilitating strategy, so people engaged. KM was viewed as a repository, so people
didn’t. The KM system never got its incentives right, and so individuals through-
out the world did not participate at the level sought. CI had to operate more on its
own and had, in fact, lived and died repeatedly; it had “nine lives.” The disconnect
between strategic-level CI and operations-level KM made it hard for both systems
to function effectively and was further complicated by a very “leaky” culture that
allowed important knowledge to flow to competitors. Even with the best intentions,
failure to integrate the two systems led to major difficulties with both.

A wider view, encompassing not only competitive intelligence and knowl-
edge management initiatives but also big data/business analytics, has the potential
to enlarge the role of KM and better explain the dynamics between all the differ-
ent types of knowledge-related assets. In financial services, for example, big data
stocks are enormous and heavily mined, competitive intelligence activity is rampant,
but knowledge management activities do not show up in the metrics (Erickson and
Rothberg, 2016). A broader yet more in-depth view of the circumstances suggests
that data/information are important assets and become particularly valuable when
subjected to analysis. Indeed, financial services is a prime example of the “star”
system in which hard-to-replace employees are hired and retained with an outsize
reward system (Crocker, 2014; Groysberg et al., 2010). So insights coming from
highly personal tacit knowledge or even uncanny intuition are the differentiator—
and they are extremely hard to manage with KM techniques, if not impossible.

On the other hand, in industries with big consumer brands, big data/business
analytics are less but still substantial, knowledge assets are highly valued, but
competitive intelligence effort is minimal. A deeper look suggests that part of the
difference is considerable explicit knowledge, not only of production processes
and logistics, but also customer relationships (relational capital in the intellectual
capital vernacular). Big data can contribute directly to this explicit knowledge,
tuning it in operational ways. There may be select opportunities for new insights
from tacit knowledge and/or uncanny intuition, but these do not show up in the
KM metrics in the same manner as explicit knowledge does. Tacit efforts are hard
to scale to the extent they show up in financial statements. Competitive intelli-
gence is not highly valued because much of what the high-performing firms do
is readily apparent and because powerful brands and established logistical sys-
tems are extremely hard for competitors to duplicate. Nothing the high-performing
firms are doing is a mystery but duplicating the strategies, tactics, and operations
can be quite difficult.

What do we recommend for the knowledge management community? Much
should be obvious by now and the case examples certainly provide some guidance.
But bringing in the more attractive elements of the more open CI and BD/BA sys-
tems would be a start. In particular, a wider perspective on which inputs are of value,
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cross-functional integration, and a more analytical approach, leading to actionable
intelligence at the strategic and tactical levels would all hold promise.

Looking more widely at inputs provides a nice start. Not only can data and in-
formation be important precursors to knowledge (particularly explicit), but they can
be the gateway to deeper insights through analysis by individuals or teams with ap-
plicable tacit knowledge and/or intuition. If a more complete catalog of knowledge-
related assets is collected, the potential for impact is increased. KM as a discipline
can provide guidance on how to encourage participation in collection, distribution,
and analysis systems. And KM as a discipline can learn from the impact gained
from deeper analysis (and deeper understanding) of the different types of inputs.
Understanding the differences between a highly developed explicit knowledge sys-
tem, tacit knowledge exchanges, and the needs of industries with star employees can
provide new and impactful opportunities for competitive advantage.

Cross-functionality can help get KM applications out of their silos. As previously
discussed, knowledge initiatives are often about operational improvements, whether
in the supply chain, in operations per se, or in transactional relationships. But they do
not necessarily reach beyond these initiatives. KM tends to be institutionally focused,
not really allowing for the insights coming from the “eureka” moments an outside
perspective, external (to the organization) inputs, or critical analysis can generate.
By sharing knowledge-related inputs of all types across functions, the potential for
tacit knowledge creation or intuitive insights can be increased. The whole of broadly
sourced knowledge-related assets, analyzed effectively, can be considerably more
than the sum of the parts.

Finally, moving out of the silos can allow KM and the related intangibles systems
to contribute at a higher level. As previously noted, KM can often get stuck in a pat-
tern of incremental improvements to processes, whether supply chain, operations,
customer relationships, or other day-to-day activities. CI, on the other hand, works
most effectively when it has the ear of those at all levels, particularly top-level strate-
gists who can benefit from the big insights. BD/BA is mixed, but if the emphasis is
overly heavy on immediate, day-to-day improvements, the potential exists that both
it and KM systems will continue to contribute only on the limited operational level.
And as important as those improvements can be, there is no reason for them to be the
only contribution. With concerted attention paid to appropriate analysis of all inputs,
at all levels, across all functions (and including external contributions), the potential
exists to find helpful operational knowledge and new insights at the strategic and
tactical levels as well.

CONCLUSIONS

KM systems need not be black holes. They can be event horizons where their con-
tents serve as fuel for other integrating and investigative systems such as CI and
BD/BA. Working in unison, these different yet related information and knowledge
processes can generate both tactical and strategic support to organization decision



References 125

making. They can harness the full complement of an organization’s information and
not only help to release knowing but insightful intelligence as well.

But only if the KM discipline abandons some of its limiting and parochial views.
A full range of knowledge-related assets exists, not only tacit and explicit knowledge
but also data, information, and intuition/insight. Rather than focusing solely on the
capture, cataloguing, and exchange of knowledge-related assets, opportunities exist
to subject such inputs to more careful analysis, looking for deeper insights. And the
findings of such analysis can be used not only to improve operational processes but
can go beyond, using highly personal (and rare) tacit knowledge or uncanny intuition
to find new strategies, tactics, and approaches that will be hard for competitors to
duplicate—much harder than easily captured and shared explicit knowledge applica-
tions. In a number of ways, we feel the future of KM lies in taking on this broader
set of responsibilities and grasping the higher sense of contribution that comes from
interacting at higher levels of the organization.
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CHAPTER

Knowledge management
success and failure:
the tale of two cases

S. Larson
School of Business, Slippery Rock University, Slippery Rock, PA, USA

INTRODUCTION

Knowledge management (KM) refers to the practices and strategies that a company
uses in an attempt to create, distribute, and enable adoption of strategic insights
and specific experiences (O’Leary, 2002). In service organizations, collaboration
and sharing of knowledge have clear benefits for internal and external stakeholders,
enhance business performance (Wong et al., 2014), and build customer loyalty.

Service companies know that good knowledge management of their customers is
the main successful factor of current corporations (Hall, 2001). Many service com-
panies are brokers of knowledge to their stakeholders (Jarvenpaa and Staples, 2001);
the two companies in this chapter fall specifically into this category.

Porter (1979) discusses differentiation as one of the three strategies for compet-
ing in the marketplace. Implementing a knowledge management system is a way
to decrease costs and differentiate your company from competitors. This senti-
ment is shared by Riege (2005), who found that “in a knowledge-driven economy,
organizations’ intangible assets are increasingly becoming a differentiating competi-
tive factor, particularly in services industries.”

As such, service industries must instill in their employees a desire and enthu-
siasm to share their knowledge with coworkers and customers. “For an organiza-
tion to achieve the desired level of collaboration and knowledge sharing, it needs to
communicate to its employees how the generation, sharing, and then application of
knowledge is valued at the individual level, while also recognizing group or team-
based performances and collective accomplishments™ (Riege, 2005).

Zetie (2003) argues that one barrier to adoption and integration of a knowledge
management system into our daily work lives will probably be human reluctance to
potentially become redundant or be replaced by a machine. This is particularly true
for service and knowledge companies—the employees fear that sharing their knowl-
edge that can then be easily accessed by customers will render them unnecessary and
irrelevant. The barriers to knowledge sharing and the implementation of knowledge

Successes and Failures of Knowledge Management 1 29
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management systems are as numerous as the companies who strive to implement
knowledge management systems.

The literature is replete with studies showing the relationship between commit-
ment to the organization and sharing knowledge. Hall (2001) argued that people are
more willing to share their knowledge if they are convinced that doing so is useful
and that sharing their knowledge will be appreciated, and the shared knowledge will
actually be used. Additionally, van den Hooff and de Ridder (2004) concluded that an
individual who is more committed to an organization is more likely to be willing to
share their knowledge, a conclusion shared by Jarvenpaa and Staples (2001).

CASE STUDY 1: LANGUAGE, CULTURE, AND LEADERS:
A CASE STUDY OF THE CHALLENGES OF INSTALLING
A KNOWLEDGE MANAGEMENT SYSTEM IN A TAX FIRM

BUSINESS SETTING

The organization in this study is a tax division in the Tokyo, Japan, branch of a multi-
national tax firm. Their business depends on making time sensitive, informed tax de-
cisions for their customers. The company and its tax analysts rely heavily on extensive
internal research and external data sources for the latest tax rules and compiling this
information to make actionable decisions, which are then recommended to customers.

As a way to improve their service and better compete, the company, like others,
agreed with Shen et al. (2009) that it “needed to continually develop and improve
its working practices, culture and environment, systems, and tools by implementing
knowledge management initiatives and developing a knowledge management strat-
egy to more formally identify, manage, and apply its knowledge assets.”

The tax division for expatriate taxes consists of several tax managers, an English
editorial manager, a few partners, and one managing partner. When the tax manager
receives a request from a client about a tax issue, the team follows a process to re-
search the issue, find a solution, and then write an opinion letter to the client. Specifi-
cally, the process steps are:

1. Customer contacts tax manager with problem/issue.

2. Tax manager and his/her team researches issue and potential solutions.

3. Tax manager writes up an opinion letter and sends to the tax partner in charge of
the customer.

Tax partner reviews for correctness. Returns to tax manager for revisions.
Tax manager revises and sends to English editor, who reviews for correct
English, then returns it to tax manager.

. Tax manager resends opinion letter to partner.

. Partner reviews and approves (if not, restart at appropriate step) and sends to
managing partner.

Managing partner gives final review and approval.

Letter sent to customer on company letterhead.

N oa

©®
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BUSINESS PROBLEM

While this process works, it is not as efficient as the firm would like it to be. The
senior partners have “always done it this way” and did not see a need to change. As
they moved up through the ranks, they worked the same way and felt that the cur-
rent method was sufficient. However, the managers would like to see changes to the
process and technologies used, both to decrease costs and to speed up the process.
Specifically, the managers see the following problems with the current process:

* The “print, review, correct, and repeat” cycle is too lengthy.

* Two tax managers may be researching similar customer problems/issues. This
can result in redundant research and/or the managers may reach dissimilar
solutions.

* There is no collaboration among the managers; hence, future customers with
similar issues do not benefit from previous research by managers on a different
team.

* With each problem/issue and solution, the opinion letter is printed multiple
times, increasing the cost.

* There is no index or catalogue of the issues. This makes it difficult to keep track
of issues and their solutions.

It was clear that a new process was needed, and technology would facilitate the
change.

GOALS OF THE KM SYSTEM

The goals of the new KM system were threefold:

1. Cut costs of researching and publishing an opinion letter.
2. Take less time to research an issue and publish each opinion letter.
3. Take advantage of previous research efforts by sharing.

PROPOSED SOLUTION

To rectify the problems with the current process, we recommended a knowledge
management system set up as follows:

1. All tax research done and all opinion letters can be added to the KM system.

2. All documents in the KM system will be indexed, and the text of each document
fully searchable.

3. The documents and opinion letters should only be printed once, just before
sending to the customer. All reviews should be made electronically and changes
tracked. All versions should be kept in the system.

4. Metadata should be added to the final version of each opinion letter to facilitate
indexing and searching.

The tax partners at the firm were enthusiastic about the new KM system, as
it appeared it would enable them to cut costs and increase revenue. The costs of
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researching an issue would be lowered as much redundant research could be saved.
Additionally, the research could be shared among many clients, but the partners be-
lieved they could charge the same fee for the research to each client that required it.
The senior partners were enthusiastic that the entire tax department could work as one
team; indeed, the Japanese culture emphasizes cooperation and teamwork (Morris
and Empson, 1998). The hope was that by working as one team instead of several
independent teams, the research could be shared and overall costs would decrease.

IMPLEMENTING THE KM SYSTEM

The easiest part of the new KM system was the hardware and software. For this sys-
tem, a commercial off-the-shelf server with Windows Server OS was purchased. The
documents placed in the file share were indexed and searchable with a search engine
installed on the server, with a web interface.

Users were trained in the KM system’s use; topics included preparing documents
for inclusion, adding metadata, saving documents to the system, searching the re-
pository, saving a search for later use, downloading a document to the local PC for
modification, adding a modified document to the repository, and other related tasks.

CHALLENGES

Riege (2005) found 17 individual barriers and 14 organizational barriers to knowl-
edge sharing and also found that different combinations of knowledge-sharing bar-
riers would be found in organizations. Much like Riege’s findings, the challenges to
implementing and using this new KM system stemmed from leadership, cultural,
and language issues. When the new KM system was implemented, several of the
tax managers and partners expressed trepidation at the transparency the new system
provides. Their concerns included:

* Managers and partners see the research as their own work and not something
that someone else in or out of the company should be able to benefit from
without appropriate remuneration or compensation.

* The leaders were concerned about what others might think of their own work/
research, possibly because they have poor research skills or are shy and do not
want others to see or share their research.

* The managers do not want to be responsible for mistakes that propagate
beyond the initial opinion letter. Even though there is a review by the partner in
charge of the team, there is always the possibility of an error. If the error were
not discovered, it could affect more than just a few clients. If the error were
discovered, it would bring shame upon the entire team.

At the time of implementation, the KM system only handled English text; thus
the language challenges included:

* For several team members, translating their research and opinion letters into
English was quite challenging. Many team members were embarrassed by their
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poor English skills and did not want to even try to translate their work, even
though this is why they hired an English editor.

* Developing English language metadata was also deemed too difficult by
many team members. For several, there appeared to be no acceptable English
translation for some words, ideas, and metadata.

The greatest challenges came from the cultural environment. These challenges
included:

e The KM system provides more transparency for each partner’s team so a
spirit of competition entered into the group. Japan is quite team oriented, and
competition among teams in this firm was a new experience.

e Asteamwork is the norm, a manager or partner with more opinion letters
than the others made them feel like they would stand out above the rest.
Though the goal was to have the entire team succeed, if one team was deemed
to have contributed much more than the others, team members would feel
uncomfortable.

e The work culture was one of staying as late as possible, many times catching
the last train home. Team members often went to dinner together and returned
to the office afterward to finish up work. The practice of checking your work
into the KM system at the end of each day resulted in the date and time stamps
on documents showing who stayed late and who left early.

In spite of these challenges, the project received approval mainly on its finan-
cial merits. The cost savings of not printing multiple copies of each opinion letter,
the time savings of not performing redundant research, and the idea of becoming
one large team instead of several small teams convinced the senior partners to
approve the project.

RESULTS AND CONCLUSION

Ultimately the KM system was successfully installed and implemented. However,
the project was a failure because the challenges listed previously defied resolution.
Specifically, the managers and partners didn’t like to share their research with oth-
ers. Their knowledge domain can be specialized, and it was also a validation of their
worth and importance in the firm when they are asked for input or advice from other
partners or managers. Furthermore, many were shy and didn’t want others to see
their research skills or lack thereof. The biggest challenge for the leaders, though,
was the fear of making a mistake that was then propagated to other teams and clients.
This was a fear that we were unable to overcome.

Additionally, the language challenges proved to be more difficult than antici-
pated. The firm was unwilling to hire a professional translator to help the English
editor (who was not bilingual), and thus translating documents into English and de-
veloping the English metadata for ease of indexing and searching was not able to be
accomplished.
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Finally, the cultural challenges proved the most difficult. The competition that
had entered into the team as a whole was not something that the leadership was com-
fortable with continuing. Moreover, conformity and not standing out in the crowd are
valued characteristics in this culture. Having more opinion letters in the KM system
than other teams would be a cause for embarrassment and make some employees
feel uncomfortable and self-conscious. And knowing that your boss was able to see
what time you checked in a document, which could point to what time you finished
your work on a given night, was something employees were reluctant to encounter.

Riege (2005) found that “knowledge sharing practices often seem to fail because
companies attempt to adjust their organizational culture to fit their KM or knowl-
edge sharing goals and strategy, instead of implementing them so that they fit their
culture.” Clearly this tax organization did not attempt to consider all the cultural
barriers before designing and implementing the KM system, which resulted in the
ultimate rejection of the system. Due to the inability to overcome the challenges and
the cultural environment, the KM system was scrapped less than a year after imple-
mentation.

CASE STUDY 2: BUILDING A BETTER KNOWLEDGE
MANAGEMENT AND CUSTOMER SERVICE SYSTEM

INTRODUCTION

The customer on the phone was not happy. His service ticket for maintenance on
his server was a few days old. The technician assigned to his case was on vacation,
and there were no status updates to give him. Another technician was assigned, but
it would be hours before he would be familiar enough to provide adequate service.
Becky, the customer support manager at Acme Solutions, thought “There must be a
better way.”

This case study will detail the challenges encountered and successfully overcome
in designing, implementing, and using a knowledge management system as the basis
for a customer service solution.

BUSINESS SETTING

Acme Solutions provides the backend hardware and software for cable and inter-
net companies providing video-on-demand. Acme is based on the West Coast of the
United States, with customers spread throughout the United States and in various
countries.

The customer service team worked normal office hours for the West Coast, as
well as providing on-call service during evenings and weekends. The team used an
internal help desk ticketing system to track customer service and maintenance issues.
The ticketing system also produced reports, which gave management an idea of the
time it took to respond to calls for service, which customer support technicians han-
dled each service issue, and the length of time to resolution for each issue. Customers
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had access to a small but growing collection of technical articles and white papers on
the company’s website.

BUSINESS PROBLEM

Based on customer comments about recent service issues, Becky knew a new system
or solution was necessary. The current help desk ticketing system was sufficient for
internal purposes, but the customers wanted more information about their service
issues and more timely status updates.

Nitti et al. (2006) found that insufficient communication channels among experts
and subgroups of service providers can cause problems in relation to knowledge
transfer, which can result in difficulties combining expertise creating innovative ser-
vice concepts for customers. Becky also knew that a repository of issues and prob-
lems and their associated solutions would be necessary to satisfy the needs of the
company and the wants of the customers. The employees generally kept solutions
to common issues to themselves, usually because they did not know if anyone else
needed the information, but also because the knowledge made them more valuable
to the company.

Beyond the help documentation and online information, Becky needed an incen-
tive to encourage support personnel to add issues and their solutions to the knowl-
edge base part of the KM system she had planned.

GOALS

The overall goal for the KM and customer service system was simple: differentiate
Acme Solutions’ product and service offerings by providing a repository of informa-
tion that internal and external stakeholders can access, modify, and add to if neces-
sary. Breaking down this goal to more achievable and measurable units, the list of
goals included:

1. More timely information for customers.

2. Repository for issues and solutions, accessible by both internal and external
stakeholders.

3. Customers can access and add information to service tickets.

4. Internal only area in the help desk ticket system for customer service
technicians.

5. Provide an incentive for customer support persons to add issues and solutions to
the knowledge base.

SYSTEM IMPLEMENTATION

The system was implemented in phases. The first phase involved modifying the help
desk ticket system into a customer service system. Phase two involved implementing
a KM system that would be accessible both internally and externally. Phase three
included devising an incentive to encourage employees to add to the KM system.
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As the new system will be customer facing, the system creation methodology
included the customers in the planning, development, and implementation stages,
basically following the Agile programming methodology. This methodology also
followed the company’s method of adding features to the video-on-demand systems
Acme provides to its customers, an adaptation of Agile programming.

HELP DESK TICKET SYSTEM

It was decided that in addition to customer support technicians, systems analysts, and
management having access to the system, the customers would also be able to add
information to the service tickets. This interactivity would allow the customers to
participate more on the resolution of their issue(s), serving also as a way to educate
the customers. The customers were quite enthusiastic about this idea, and had many
requests for features they wanted in the system. After implementing and testing each
feature, the customers were contacted and asked to try it out and give their feedback.
The feedback was then incorporated into the feature(s).
There were some challenges that were encountered, including:

* Requested features that could not be implemented. For example, near the
beginning of building the system, all of the entries added by the customer
support technicians were visible by customers. Unfortunately, some of the
entries concerned bugs in the program and other proprietary information.
The system had to be modified to allow the customer support analysts to flag
which entries were not to be seen by customers and which were visible by
customers.

* Customer support technicians and customers were not able to access the most
up-to-date information needed. Part of the reason for this is that the customers
often performed system maintenance and restarts in the middle of the night
and would report the results the next day. It helped the customer support
technicians to be able to arrive at work in the morning with an update from the
customer in the system. Conversely, the customers appreciated not having to
wait until the support technician was available so they could report the results
of the maintenance and have it entered into the ticketing system; they could
enter the results and information themselves. This sped up the resolution of
service issues.

* Customers wanted the ability to do some things that the company was not ready
for. For example, several customers wanted the ability to open a service ticket,
and assign their preferred technician.

e The customer service system was situated in the DMZ on the company’s
website. This required setting up an extranet and potentially exposing some
proprietary information to public view. This challenge was overcome by
requiring each customer to register each of their employees who needed access
to the system. Security logs were kept and reviewed in order to ensure that
customers only tried to view their own service tickets and information.
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KM SYSTEM

Implementing the KM system was easier than first imagined. A simple online knowl-
edge base was created and populated with initial articles and white papers. All ar-
ticles were fully indexed, searchable, and viewable by both internal and external
stakeholders. The knowledge base was also situated in the DMZ on the company’s
website. Beyond the security challenges that were shared with the help desk ticket
system, there were no real challenges encountered.

During the investigation of each issue, the help desk employees were able to
mark entries in each ticket as private or not shareable with the customers. This was
important because some bugs in the programs or issues with the video-on-demand
systems were not to be publicized. The KM system could not only be accessed via
the company’s website, but also each help desk ticket included links to any appropri-
ate knowledge base article. When working on an issue, help desk employees would
refer to appropriate knowledge base articles related to the issues. If none existed, but
the employee deemed one or more were necessary, then the employee could create
an article and link to it in the help desk ticket, allowing the customer to see where the
solutions to their issues were found.

INCENTIVE PROGRAM

As with many programs, getting support from all levels of employees can be chal-
lenging. Morris and Empson (1998) found that “when a company has a KM system
that is technology-based, as most currently are, it is imperative to have the right com-
bination of personal incentives and cultural norm of cooperation.” In this case, the
management and leadership of the company supported the new customer service sys-
tem and KM system fully. Unfortunately, however, the help desk employees were re-
luctant to contribute to the knowledge base; it appeared to be just extra work for them.
This caused the content of the knowledge base to stagnate, and slowed its growth.

To encourage help desk employees to contribute content to the knowledge base,
an incentive was devised. For each ten technical articles, white papers, issue and so-
lution papers, or help-type articles, an employee was rewarded with a gift card from
a local merchant, chain store, restaurant, or grocery store.

Upon implementation of this incentive, several employees started to participate.
Soon there were a few hundred articles in the knowledge base, but another challenge
presented itself. The quality of several knowledge base articles was very low, and in
some cases, the content of the articles were wrong.

To overcome this challenge, a peer review system was implemented whereby
two coworkers reviewed each article in the knowledge base before it was flagged for
indexing, searching, and viewing by external stakeholders.

RESULTS AND CONCLUSION

Riege (2005) states that “the main reason ... why most companies do not reach their
knowledge-sharing goals seems to be due to the lack of a clear connection between
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the KM strategy and overall company goals, possibly because knowledge sharing
time and again is perceived as a separate activity.” After a while, Acme Solutions’
employees discovered the connection between the KM and the company goals of
great customer service. As a result, shortly after implementation of the new KM and
customer service system, the goals were quickly realized:

The timeliness of information on service issues provided customers with

better and quicker service. The transparency provides motivation to customer
support technicians to resolve issues quicker, which is facilitated by more active
participation by the customers.

The knowledge base became a wonderful repository of not only an online

user and technical manuals, but also was accessible from the customer service
system. As issues are resolved, the service tickets link to relevant information
in the knowledge base. Service ticket information remained available only to
customers who own the issue.

Active contributions to the knowledge base increased. Some employees
contributed for the incentive, some contributed in spite of the incentive, and

a small group even began a contest of sorts to see who contributed the most
articles.

As more and more customers access the knowledge base for information
including user manuals, the user manuals are no longer printed, saving
thousands of dollars a year.

One manager thought the prolific contributors were spending too much

time writing knowledge base articles and not doing enough service tickets.
Fortunately, the customer service system logged which employee handled each
ticket, and we found that part of the reason some employees contributed more
articles is because they handled and resolved more issues, and wrote articles to
help the customers resolve issues without calling for help.

Customers love being able to add information to service tickets and often times
found issue resolution information in the knowledge base before the need to
open a ticket. This created more loyalty among customers who were thinking of
switching to a competing provider.

Non-customers were invited to try out the customer service system and
knowledge base, and as a result several customers switched to Acme’s products
and services.

Because “customers don’t always know how to express what they really

need” (Koplowitz, 2014), several features were implemented that were later
eliminated from the system after a period of time. Many of these were requested
by customers, but after a while they found they did not need the feature or
functionality after all.

Customers continue to request new features or modification to current features.
These are always taken under consideration, and if possible, implemented.

As a result of implementing the new customer service and KM system, Acme

is retaining customers in a volatile market, competitor’s customers are starting to



References 139

switch to Acme’s services and products, and employees feel more able to research
and resolve issues more quickly, thus strengthening the customers’ loyalty.
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THE ODOMETER READING: EVOLUTION OF SOCIAL
KNOWLEDGE MANAGEMENT

Social Knowledge simply stated is the information created through interaction. When
people communicate to formulate ideas or solve problems, valuable knowledge is
generated. This is not new; it has been around forever. However, with the emergence
of social networking there is a new convergence of technologies, capabilities, human
behaviors, and expectations that are changing the landscape and how we interact
with each other, our customers, our partners, and especially our business colleagues
and peers. Social Knowledge Management™ (SKM) as a practice works to facilitate
and demonstrate how knowledge assets can be (re)used effectively and contributes
to the success of communicating within connected organizations. It has and will con-
tinue to reshape how we live, work, and play. Our social knowledge, then, is a key
factor in a larger social knowledge economy that governs our approach to working
together, how we go to market, and how we exist in a collaborative society powered
by interactive technologies—making social knowledge critical in the vocabulary of
today’s thought leaders. But why is social knowledge so valuable and so different
from established knowledge management practices? A brief evolutionary history
will provide the backdrop for why social knowledge is so important and relevant in
today’s fast-paced enterprise.

CONVERSATIONS BUILD COMMUNITIES

Social Knowledge emerges out of both formal (company meetings, portals, and
email), as well as informal (office communications and reliance on chance encoun-
ters), conversations and the incidental sharing of information commonly known as

Successes and Failures of Knowledge Management 1 4 1
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tribal knowledge. Whether formal or informal, Social Knowledge has, at its core,
the very basic elements of human interaction: the conversation. Think about what a
conversation is: it is bidirectional, it is participatory, and it is informational. Social
Knowledge is all of these things plus a bit of technology that enables conversations
to take place between different individuals, whether they are across the building or
across the world. There is a synergy that occurs through the culmination of these
ideas that work together to create and build communities.

Isn’t social knowledge the same as everyday conversation? Isn’t participating and
sharing information just what we do?

Think about your everyday life.

Most conversations occur in our lives without specific thought or consideration
regarding the essential elements of Social Knowledge Management: sharing, track-
ing, crediting, and retaining. These elements hint at an organizational currency
(currencies, actually), and each contributes to making Social Knowledge a relevant,
influential, and valuable asset within an organization. Following are short definitions
of each of the five organizational currencies. These are the key elements that repre-
sent organizational value in today’s Social Knowledge Economy:

» Content (knowledge assets): Provides a way for teams to capture knowledge
naturally, thereby creating a content creation cycle where content is created,
evolved, and shared globally.

» Contribution (credit tracing): Provides a way for organizations to track
contributions back to the origin of a knowledge asset.

*  Enhanced human experience: Provides a solution that inspires people to
participate, create, and socialize.

*  Collaboration (engagement/sharing): Provides opportunities for teams to connect,
capture conversations, and collaborate to solve business challenges together.

»  Competence acceleration (expert): Provides for the ability to accelerate
competence in the organization by fast-tracking the learning process and helping
teams expand the number of subject matter experts quickly.

MORE THAN AN IDEA, IT'S A PRACTICE

Social knowledge is challenging boundaries as organizations are being pushed to be
more creative and innovative. The resulting activities can lead to ambiguity and cha-
os as social knowledge capabilities begin to emerge organically across the enterprise.
The path to the destination of a thriving SKM practice is transformational; however,
it can be treacherous, bumpy, and crowded! Organizations that can harness the prac-
tice of Social Knowledge Management effectively will drive exponential value back
into the business.

SKM delivers a distinct practice that provides the framework and method to
capture, create, iterate, and share social knowledge assets across organizations. It
is the demand to unlock the value that Social Knowledge provides that propels an
SKM practice. SKM is the vehicle, Social Knowledge is the engine, and people are
the fuel.
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FIGURE 10.1 The journey to Social Knowledge Management

AN EVOLUTIONARY ROAD

Social Knowledge Management has evolved as part of the advances we have expe-
rienced since the proliferation of the World Wide Web (WWW) in the early 1990s.
The journey, however, to connect the knowledge workforce has been dramatic, as
shown in Fig. 10.1.

Consider the last 20 years:

o Web, intranet, extranet, and portals: These platforms focused on community but
did not promote the use of knowledge and had minimal collaboration.

*  Knowledge bases (KBs): These platforms focused on content but did not focus
on user-driven communities, limiting collaboration.

* Early on-demand customer relationship management (OD CRM): Captured
problems and tracked issues but lacked robust reuse opportunities.

e Email: Fostered collaboration and individual knowledge bases, but remained
locked up in email folders with limited external access.

» Early instant messaging (IM/web support chat): These have collaboration, but
limited retained knowledge.

* Blogs: A step forward in online collaboration but with limited creativity or
retention of structured knowledge assets.

* Social network (enterprise and mobile collaboration): Real-time, anywhere,
dynamic collaboration with limited ability to retain and reuse. Enabled creation
of robust communities but limited ability to evolve the valuable interactions into
knowledge assets.
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FIGURE 10.2 Influence of Social Knowledge Management

* Social Knowledge Management: (SKM): This practice converges collaboration,
communities, content management, and traditional knowledge management
enabling the capture, publication, and reuse of the organization’s Intellectual
capital/property.

MANAGING SOCIAL KNOWLEDGE: PEOPLE, PROCESS,
TECHNOLOGY, AND THE HUMAN EXPERIENCE

For business solutions, we historically focus on people, process, and technology.
Many organizations spend a great deal of time on process and even more on the fech-
nology, but very little time on the most important component, the people. The human
experience within an organization is significant, and when enabled by technology,
it is a leading factor in the success or failure of any effort or project. An underpin-
ning of the human experience is the organization architecture, and contributes to
the way in which resources are organized to optimize an SKM practice, as shown in
Fig. 10.2.

Without the people component, processes are not pursued and technology is not
used, and most importantly, knowledge is not created.

SHOWING VALUE WITH SKM (PUTTING MILES
ON THE ODOMETER)

Social Knowledge Management (SKM) contributes to the organization in a number
of ways. These contributions have measurable value (currency) and can be used as
guideposts that help mark progress and maximize the access and benefits of shared
knowledge. These include:



Merging into traffic

*  Meaningful content: Creation and capture of valuable collaborative knowledge.

* Refine and reuse: Dynamic interactions to capture, (re)use, iterate, evolve, and
share knowledge.

e Expert acceleration: Faster development of expert knowledge workers.

* Acknowledgement: Enabling the ability to track, recognize, and give accolades.

* Adoption: Increasing usage resulting in a more productive, effective, and
satisfying environment.

Organizations have never been better equipped to maximize the value of knowl-
edge. SKM provides a method, a technique, and an approach to working with human
capital in new and more meaningful ways ... all while turning normal collabora-
tion into knowledge that can be captured, shared, and reused. The practice of SKM
enables an organization to harness of the value of knowledge from what was once
ambiguous and chaotic by leveraging new and emerging technologies, expanded ca-
pabilities, and a better understanding and application of the human experience.

Quick List: Are you prepared for the SKM journey? You will know you are ready
for SKM when:

*  You can’t remember why a particular solution was implemented.

* Your organization solves the same problem, over and over again.

* Your inability to develop experts quickly inhibits the scalability of your
organization.

*  What knowledge you do have seems to age quickly and is highly perishable.

* You finally realize there needs to be a destination to your journey (not just a
constant road trip).

* You leave meetings with lots of notes, but no knowledge.

*  You spend a lot of time on process improvement but realize it wasn’t the process
(or the technology) after all ... it is the people.

Step by step: Want to try something today? Follow these steps to kick off the
SKM process:

1. Make a list of all of the notes outside your knowledge management system to
remind yourself of processes and tasks (check around you as well to see what
others are doing).

2. Make sure all processes have a human element. Many people tend to skip the
need for human participation in a value chain. This is a key element of SKM.

3. Make sure you are on at least two different social media platforms and
understand how to use them.

MERGING INTO TRAFFIC: TRUSTING THE RULES OF THE ROAD
IN THE NEW SOCIAL ECONOMY

As we’ve stated earlier, Social Knowledge begins with the conversation. Remem-
ber: Conversations build communities. Going a bit deeper, companies considering
a Social Knowledge Management effort should pay special attention to other traffic
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within the organization to determine the impact of the effort on the rest of the orga-
nization, as well as the impact on the expectations of a particular community. With
S0 many initiatives competing for attention, traffic jams can be common, with the
organizational will ebbing and flowing within a given organization.

As popular Social Knowledge tools and mobile applications have proliferated in
the market over the last several years, the change in the way we work has accelerated.
The knowledge workforce, once dominated by the Baby Boomer generation, is now
impacted heavily by Millennials and Generation Z. They all come to the workplace
with vastly different expectations on how to work, when to work, where to work, and
with whom to work.

A GENERATIONAL SHIFT

Millennials (and even younger Generation Z workers) expect technology and col-
laborative interaction to be a fundamental part of their job, while older workers may
be more comfortable with traditional communication tools rather than learning new
ways of working. Moreover, the older workers may even discount social capabilities
and activities as not working. To some degree, Gen Xers expect these to be part of the
job as well, particularly those already in some sort of digital workforce.

Generational challenges include a total transforming workforce, and not just
the older versus the younger. There are also variations of technology agility, ex-
pectations, and arrogance within generations. Two examples are: the stigma of job
hopping has evolved into portability of workers, and the meaning of cultural di-
versity continues to change as technology makes communication instantaneous and
without filters.

Also, generational gaps can occur when attempting to communicate. Finding
ways to convey or interpret tone in the written word can be difficult. For example,
eliminating idioms that do not translate well into another language or culture will
help make your content more understandable by all parties.

The world is getting smaller with global events and technology bringing us closer
together. An example is watching news events unfold on Twitter, such as uprisings
in Egypt and the Malaysia airline plane disappearance, and hearing news on social
sites first before it hits the traditional news sources. Other examples are being able to
stay in touch with family and friends across the world instantly, and connecting the
workforce across time zones.

THE EMERGING SOCIAL (KNOWLEDGE) ECONOMY

We are facing enormous societal and economic pressures, and how we deal with them
will depend heavily on our ability to gather, store, analyze, and model large and dis-
parate amounts of data. The interesting thing about all of this is that many organiza-
tions have accumulated mountains of data from different sources but have difficulty
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figuring out what to do with it or how to draw any insight (or the message/story) from
it all. Financial service and large biotech organizations have a leg up on this type of
thing due to their history and experience with large transactional data sets, but driving
the activities surrounding this data requires a focus at the intersection, what we have
labeled the “kinetic crossroads.”
The key elements that represent the “kinetic crossroads” are shown in Fig. 10.3.
Economic models include global or local impacts, market models, and complexity.

» EpiData insight includes dynamic data, impact of environment on data
expression, and value from disparate data sets.

* Organizational change includes organizational structures, transformation,
geopolitical changes, and leadership.

* Technology includes high-performance computing, smart controls and
processes, and nanotechnology.

Our capabilities around high-performance computing and integrated processes fi-
nally are beginning to intersect with evolving trends in data management and insight,
organizational changes, and global economic and geopolitical impacts. A technol-
ogy-enabled, forward-thinking, and collaborative organization will be able to take
advantage of this convergence and create new business models and opportunities.

WHAT HAS WORKED? WHERE TO START?

Forward-thinking organizations may want to consider how new Social Knowl-
edge Management Environments (SKMEs) emerge and how they are quickly be-
ginning to transform the way employees and customers create, consume, iterate,
and reuse knowledge across an enterprise. Through collaboration with platform
specialists such as Lithium, Salesforce, and Jive, organizations (and their clients)
can jointly address innovative opportunities and challenges. Leveraging new tech-
nology methods including cloud-based delivery and dynamic data, organizations
and their customers can capture, transform, and evolve intellectual capital across
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boundaries (real and manufactured) into knowledge assets, while keeping stake-
holders informed at all stages of the process with real-time collaborative articles
and communication.

Capturing and transforming institutional knowledge can occur by not only chang-
ing business processes and outcomes, but also by changing the way people think
about social knowledge and collaboration. Users can collaborate to solve problems
and quickly identify solutions as knowledge assets. An evolving workflow helps as
well, integrating content and knowledge management dynamically. Processes are
transformed, and talent throughout the organization feels free (and confident) to cre-
ate and collaborate with each other in such a way that others can reuse and improve
upon it later.

We must push the limits and nature of collaboration, not only to extend and grow
our capabilities by providing a comprehensive view of our team activities to various
stakeholders, but also to promote knowledge sharing and a foundational approach
to extend the thinking of new groups looking to use SKM. It is about the dynamic,
collective nature of social collaboration coupled with knowledge management that
signifies the value of the activities, the producing, retaining, iterating, and reusing
our intellectual capital in innovative ways.

So what’s different? People are connecting who hadn’t been connected before
and are removing barriers to cross-functional and cross-industry knowledge through
collaboration. It’s about leveraging business processes and workflow and establish-
ing integral relationships with our technology that impacts the value of social knowl-
edge collaboration.

Organizations are creating entirely new models that are showcased in everyday
business processes that can be leveraged within any business function. Given the
dynamic nature of collaboration, experts can be connected with users anywhere and
anytime, where before they would have never known others existed. Moreover, an
expert can provide mentoring and coaching to many virtually, rather than one or two
in person.

It all starts with conversations, which lead to communities, which in turn lead
to relevant connections. As word spreads, more people hear about it and want to
be involved. A Social Knowledge Management Environment grows naturally and
organically. This produces reusable knowledge, in part, because of the ownership,
participation, and passion community members have in making it a success. By
measuring, for example, the number of accepted solutions to questions, the activity
of discussions and knowledge bases, and the overall user activity within the social
knowledge management environment, it is possible to improve customer satisfaction
and employee effectiveness.

A Social Knowledge Management success story is probable if your organization
has two or more of the elements as shown in Fig. 10.4.

Let’s review the elements that represent an SKM opportunity here:

* Highly interactive: The resources in your organization actively work
together to address issues, solve problems, and create new ideas. There is an
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FIGURE 10.4 Necessary elements for success of Social Knowledge Management

opportunity for SKM if you are struggling with the ability to capture value from
collaborative activities.

» Levels of expertise: There are various pockets or degrees of expertise that can be
drawn upon to help others that may have less experience in a given discipline or
topic area. There is an opportunity for SKM if the experts in your organization
do not optimally contribute to the growth of others or share their knowledge
effectively.

» Content sharing: Materials are shared among resources that represent “reusable
assets.” There is an opportunity for SKM if this material could benefit from
iterative updates from daily operational activities to stay current or if much of
your content tends to be obsolete soon after it is published.

*  Knowledge driven: The individual and team’s performance is based on and
dependent upon knowledge. There is an opportunity for SKM if complexity
inhibits the individual ability to scale to an expert quickly across multiple
disciplines.

Quick list: How do you know it is time for the Social Knowledge path in your
organization? You know it is time for Social Knowledge when:

*  You can’t afford to lose anymore knowledge.

* You are trying to change your processes.

* You must become more transparent.

e Too many things get lost in email.

* You want to cut down on noise.

e It’s time to encourage collaboration instead of hoarding.

Step by Step: Want to try something today? Follow this process:

e Set your goal. What do you want to accomplish?

* Articulate the benefits. How will you sell it to your team/company?

* Define what success looks like. How will you decide if you are successful, and
how much time can you give the project to succeed?
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* Relate to history. Has this (or something similar) been done before? Was it
successful? Know the environment, the history, and the culture going into any
initiative.
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INTRODUCTION

It is widely understood that leadership is one of the most critical success factors
of knowledge management (KM). Leadership also plays a crucial role in employee
performance and organization effectiveness. Especially in a seemingly weak eco-
nomic environment, it is important that organizations should concentrate more on
good leadership as well as KM intelligent to maintain employee’s well-being and to
increase the company’s productivity.

Transformational leadership was first introduced theoretically by Burns
(1978, 2003), and developed and conceptualized by Bass as well as many other re-
searchers (Bass and Avolio, 1994; Avolio, 1999; Bass and Riggio, 2006). They ex-
plain that transformational leaders influence followers by inspiring followers to think
differently and critically, involving followers in decision-making processes and in-
spiring loyalty, while recognizing and appreciating the different needs of each follow-
er to develop his or her personal potential. Burns (1978, 2003) also explains transfor-
mational leadership as a process through which leaders and followers help each other
to advance to a higher level of morality and motivation. Takala and Uusitalo (2012)
argue that transformational leaders survive best from the challenges because they
have the will to forecast and to prepare the organization to the changes fast enough.
However, according to Pandey and Pandey (2013), a strategy for the success of orga-
nization is how to execute the KM and transformational leadership in organization.
Because KM refers to efforts that are done systematically to find, create, access, and
apply the intangible capitals of organization and to strengthen the culture of continu-
ous learning and knowledge sharing in organization (Monavarian and Asgari, 2009).

During the recent years, the transformational leadership has been well studied
and has become more popular in practice. A recent research shows that many case

Successes and Failures of Knowledge Management 1 5 1
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studies reveal a trend that 80% of the total sample size represents transformational
leadership management style (Kazmi et al., 2015). Surprisingly in a real business
environment, for example, in a multinational company, the term of transformational
leadership still seems to be unknown to many middle level leaders.

Earlier researchers describe theories and techniques to show the correla-
tions between different leadership styles and performance (Podsakoff et al., 1990;
Nissinen 2001; Schaubroeck et al., 2007). In parallel with that, Nissinen (2001) in-
troduces a model of deep leadership that analyzes the relationships between differ-
ent leadership factors based on a large-scale data collection. Later on, Takala et al.
(2005, 2006a) constructed and developed a new conceptual theoretical sand cone
model, which can evaluate the direction of outputs, the leadership behavior, as well
as the resource allocation of transformational leadership. However, as Takala et al.
(2008a) conclude in their studies “in spite of the fact that the promising results from
the longitudinal, more than 3 years, study period, it still needs a lot more empiri-
cal studies to validate, verify and apply in practice in different leadership situations
within dynamic environments.”

Due to the absence of that, in this study we investigate the company manage-
ment’s transformational leadership skills and examine the analytic transformational
leadership indexes reflecting from this unique analytic model. By utilizing descrip-
tive and normative approaches, the findings support a view that the sand cone model
is a simple holistic analytic concept to visualize a clear transformational leadership
profile. Beside a novel layout for the sand cone model, this study also provides an in-
sight of transformational leadership for the company as well as a new total leadership
index and three separate indexes (outcomes index, resource index, and leadership
index) that can be utilized further in the sustainable competitive advantage research
field. Last but not least, the cutting-edge “specific index” in the findings signify the
current status for each certain leadership behavior capability.

In order to surface these results, it is essential to understand the three instruments
that we utilize in our theoretical framework, that is, the transformational leadership
model, the sand cone model, and the analytic hierarchy process tool, which we pres-
ent in the next section.

THEORETICAL FRAMEWORK
TRANSFORMATIONAL LEADERSHIP MODEL

Transformational leadership model (TLM) is a tool that has been developed from
the basis of transformational leadership (Nissinen, 2001; Takala, 2002; Takala
et al., 2005, 2006a; Tommila et al., 2008). This theoretical framework we use has
been adopted from educational psychology and leadership training based on the four
dimensions of transformational leadership (Bass, 1985) because the model has been
designed to enhance leadership coaching in any operational environment (Takala
et al., 2008b, 2013; Takala and Uusitalo, 2012). Fig. 11.1 is the transformational
leadership model which is adapted from the original research of Takala et al. (2006a),
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FIGURE 11.1 Transformational leadership model (TLM)

Adapted from Takala et al. (2008b)

which explains that coaching applies to the model as a bridge between theory and
practice (Takala et al., 2008b).

Professional skills is the foundation (potential) for leaders. Leadership behav-
ior consists of two main groups of behaviors—passive and controlling behavior—
and the four behavioral components that originate from Avolio (1999) and Bass
(1985, 1998): first, individualized consideration—connecting with each individual,
understanding their needs, drawing out their strengths, and developing and satisfy-
ing their personal goals; second, intellectual stimulation—challenging followers to
think differently and innovate new solutions to old problems; third, inspirational
motivation—communicating a compelling vision and inspiring followers to reach
their fullest potential; and fourth, building trust and confidence, which is developed
from the original behavior of idealized influence—being a role model and involving
followers to accomplish more than what they would do otherwise.

SAND CONE MODEL

Sand cone model is a specific concept that has multidimensional or hierarchical as-
pects to visualize the structure of leadership behaviors that was developed by Takala
etal. (2005, 2008b) as shown in Fig. 11.2. In the following paragraphs in this section,
green refers to the numerals that are underlined, yellow refers to those in ital, and red
refers to those in boldface.
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FIGURE 11.2 Sand cone model (Takala et al., 2008h)

We utilize this practical model as the second theoretical framework in this study
because the model has a dynamic characteristic with cumulative layers for different per-
formance dimensions. This multifocused concept is simple and also visual, which assists
the identification and evaluation of leadership behaviors or leadership performances.

The model consists of four main parts: first, resources are at the ground level of the
model; the next level is shared with cornerstones (left) and transformational leadership
(right); and the highest level is the directions of outputs. The values of these variables
are colored by using the traffic light technique defined by Takala et al. (2008b). The
green stands for strength in the current variable, the yellow stands for possibility for
development, and the red stands for focus in the development potential. In the black and
white printed version, the green color is signified with blank, yellow with dots and red
with dashes. The sand cone traffic light values can be found in the appendix 1.

Takala et al. (2008b) defines the optimal balance of transformational leadership
as follows: directions of outputs (each 33%), cornerstones (each 25%), and resources
(each 25%) are equalized, while the results with dynamic leadership (82%), passive
and controlling (each 9%). Fig. 11.2 is adapted and we reillustrate it with a more
comprehension view in Fig. 11.3.

The transformational leadership sand cone model in Fig. 11.3 is supported by the
foundation resources (similar to arms and legs) that consists of processes (PC), in-
formation systems (IT), organizational groups, teams (OR) and people, technology,
and know-how (PT). Next, the results level (like the body) shows three categories
of leadership that is, dynamic, passive- and controlling; where dynamic plays a sig-
nificant role, as Progen (2013) defines dynamic leadership is a dual-focused form
of adaptive leadership that allows a leader to react to changes by being proactive.
The third level is the cornerstones (like the heart) where the group of three I’s: intel-
lectual stimulation (IS), individualized consideration (IC), inspirational motivation
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(IM), and building trust and confidence (BT) was built. Finally, the fourth level of the
sand cone model, the direction of outputs (like the eyes), is divided into three types
of performances: effectiveness (EF), satisfaction (SA), and extra effort (EE). Above
all, the top level direction of outputs and the dynamic leadership performance play an
important role in this transformational leadership sand cone model.

ANALYTIC HIERARCHY PROCESS (AHP)

The third theoretical framework we use in this study is the analytic hierarchy process
(AHP), which is a multicriteria decision method based on mathematics and psycho-
logical concepts through pair-wise comparisons. AHP was innovated and developed
by Saaty in 1970 and has been widely studied and developed since then. The evalu-
ation among different factors help us in making decisions in complex situations. The
model has been used around the world in a wide variety of decision situations, in fields
such as business, industry, healthcare, education, and government (Saracoglu, 2013).
In this study, Expert Choice software (which implements AHP) was used for the cal-
culation, where qualitative objects are converted to quantitative values (Saaty, 1982,
2008a, 2008b). Qualitative objects are 30 pair-wise comparison questionnaires that
were originally invented by Takala et al. (2008a), which are based on the 10 dimen-
sions of deep leadership (Nissinen, 2006) and have been comprehensively improved
since then. In the three sections that follow, we address research environment and
methods first, followed by the results, then the discussion, and finally the conclusions.

RESEARCH ENVIRONMENT AND METHODS

This study is a cooperative venture between the University of Vaasa and the Learn-
ing & Development department of a multinational energy company. Due to confi-
dentiality matters, the real name of the company as well as the different departments
will not be revealed.

Regarding the method, we utilize the descriptive research approach, which means
we gather the facts from participants and try to describe them in an accurate way. The
primary data of this study for examining and analyzing the leadership profiles and to-
tal leadership indexes was gathered through a questionnaire. Sample and procedures
for data collection were: a total of 30 email invitations to complete a web-based
questionnaire were sent out to the selected respondents, that is, middle managers
who are working in four business units; each of these managers/leaders has at least
10 subordinates or more. Higher level managers (general managers and directors)
were excluded from this study because their responsibilities and decision-making
behavior sometimes differed from the middle managers.

The survey resulted in an overall response rate of 87% (26/30); 77% of the par-
ticipants were men (20/26) and 23% of participants were women (6/26). In terms
of different cultures in this global company, 64% of these managers have subordi-
nates from other nationalities, and 26% have subordinates with the same nationality.
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In terms of working condition steadiness, 32% of these leaders have recently or dur-
ing this year had some significant responsibility changes (such as position, work
conditions, or location). This last factor was taken into account because it may have
some impact on the leaders’ decision-making behavior, which might reflect on the
responses.

In this case study, only matrixes with the inconsistency ratio (icr) value of 0.3
or lower can be considered as reliable answers and can be used to analyze further.
Conclusively, 73% (18/26) responses were usable, and 27% (8/26) responses were
discarded due to high icr. Finally, the quantitative results calculated by the AHP tool
will be applied to the concept and will be further analyzed in order to form a unique
profile for each respondent (Fig. 11.3 for an example of a TL profile).

TRANSFORMATIONAL LEADERSHIP INDEX (TLI)

In order to get TLI, the following four equations have been used and calculated in
Excel (Takala et al., 2008b, 2013).
Outcome index (OI):

OI =1-MAX(ABS((1/3) - (EF/100)); ABS((1/3)— (SA /100)); ABS((1/3) — (EE/100)))

EF, effectiveness; SA, satisfaction; EE, extra effort.
Leadership index (LI):

LI=(DL/100)x (1-(MAX(PL;CL)/100))x (1—- ABS((1/4)- (MAX(C;IM;IS; BT)/100)))

DL, dynamic leadership; PL, passive leadership; CL, controlling leadership; IC,
individualized consideration; IM, inspirational motivation; IS, intellectual stimula-
tion; BT, building trust and confidence.

Resource index (RI):

RI = (1 - (PT/100)) x ((3 x MIN(PC;IT; OR))/100)

PT, people, technology, know-how; PC, processes; IT, information systems; OR,
organization (groups, teams).
Transformational leadership index (TLI):

TLI=OIxLIxRI

RESULTS
TRANSFORMATIONAL LEADERSHIP PROFILES

A similar profile as Fig. 11.3 is calculated for each leader. Despite the fact that each
leader has a unique profile and a specific TL index, consolidation results can be
visualized based on the color (light gray, white, and dark gray). These colors pro-
vide a good overview for the common strengths or weaknesses of the whole group.
Tables 11.1-11.4 (in the appendix) demonstrate a results’ consolidation, where column
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“group 1” to “group 7” shows the values calculated by the AHP tool converted from
the qualitative responses. The four columns with colors are the four main parts of the
sand cone model: cornerstones, resources, outputs, and results. The last column shows
the values of four indexes: OI, LI, RI, and TLIL. In the black and white printed version,
the colors in the five tables (11.1 to 11.5) are changed as follows: the green color is
signified with a check mark, yellow with an exclamation mark, and red with an x mark.

Table 11.1 (in the appendix 2) indicates that the strength of this department is in con-
trolling leadership (CL) because 100% (5/5) are in green, that is, their behavior in current
controlling is good. Second strength of this group is on satisfaction (SA) with 80% (4/5)
in green and 20% (1/5) in yellow. However, the most weaknesses of this group of lead-
ers are in dynamic leadership (DL) and passive leadership (PL), with 80% (4/5) in red.

Table 11.2 (in the appendix 3) shows the consolidated results for department 2,
similarly as in consolidation 1, the strength of this group of leaders is in CL; 100%
(4/4) are in green. However the important weaknesses are on PL and individualized
consideration (IC), that is, 100% (4/4) and 75% (3/4) respectively.

Table 11.3 (in the appendix 4) shows the consolidated results for department 3.
The strength of this group is on effectiveness (EF) and CL with 80% (4/5) in green
for both. However the common weaknesses of this department are on PL and people
and technology (know-how, PT) at 80% (4/5) and 60% (3/5) respectively.

Finally, Table 11.4 (in the appendix 5) is a consolidation of department 4, similar
to the three previous departments, where the strength is also at CL, 100% (4/4) in
green. Yet, the improvement should focus on PL, 75% (3/4) in red.

To summarize, the total general results reveal the transformational leadership
strengths of these participation leaders are 95% (17/18) in controlling leadership and
the weaknesses are 72% (13/18) in passive leadership.

In the following section we utilize the normative research approach, which means
we try to point out particular details in which the object of the study can be improved
as well as general conclusions that derive from the results.

TOTAL LEADERSHIP INDEX—REEXAMINATION

Two graphs of total leadership index (TLI) for all respondents follow:

Fig. 11.4 shows the TLI graph for all responses that was calculated according to
the four existing equations.

Fig. 11.5 shows the TLI graph calculated based on the absolute value (ABS),
which means every value of a piece of pie in the sand cone model will be compared
with the optimal value. By using ABS we will always get the number as positive (or
zero), but never negative. The reason for utilizing ABS was because the TLI index
obtained from four previous equations was not compatible with its profiles. For ex-
ample, the profile picture of E16 has more green color than the profile of M7, but
the TLI index of M7 is higher than the TLI index of E16 (M7 and E16 are the codes
of two respondents). This discrepancy can be easily recognized when comparing S8
versus S10, Sul9 versus ES5, etc.

As TLI = OI X LI X RI, a careful test through each separate index shows that the
equation of OI is most likely correct because there is no deviation between the profile
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color and the OI index; if we place EF = 33, SA = 33, and EE = 33 in the Ol equation 1,
we will get the optimal values OI = 0.996.

Next, the leadership index (LI) calculation requires both values from cornerstones
and results; if we place the optimal value for IC = IM = IS = BT = 25; and optimal
value for PL =9, CL =9, and DL = 82; in the LI equation, we will get LI = 0.746.
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FIGURE 11.5 New total leadership index
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Table 11.5 Leadership Index (LI), Respondent S8 Versus S10

S8 $10
CORNERSTONES RESULTS CORNERSTONES RESULTS
IC, IM, IS, BT PL, CL,DL KC, IMm, IS, BT PL,CL, DL
! 11 ¥ 416 g 17 ® 458
! 30 126 ! 18 « 63
o 25 ® 458 { 32.7 ® 479
! 34 ! 32.5
Li=0.24 Li=0.24

In comparison between responses S8 and S10 in Table 11.5, for print version, three
symbols to replace the colors as follows: a cross (X) stands for red; an exclamation
mark (!) stands for yellow; and a tick or check mark stands for green. The green color
of S8 already reveals that S8 performance is better than S10; however, the calculation
with the LI equation will give discrepancy results: LI of S8 is equal to LI of S10.

Finally, to the resource index (RI), if we place PC = IT = OR = PT =25 in the RI
equation, we will get the optimal RI = 0.562.

In comparison between responses E1 and M2 versus Optimal in Table 11.6, the
optimal of RI is 0.562, while the RI for E1 = 0.547, although the profile of E1 has IT
and PT on red. Moreover, the largest discrepancy here is the RI of M2 = 0.565, which
means the RI index of M2 is higher than the optimal index (0.562).

In most cases, the correctness can sometimes be violated because the equations
of OI and LI utilizes MAX and the equations of RI utilizes MIN, which means the
best values (or the variable in the optimal array) may be taken into account while the
worst were ignored, or vice versa. For example, between three values—6, 45, and
49—the MAX result is 49 and this will be taken into account, but 6 and 45 will be
ignored. Or with the MIN in an equation, for example, with the same three values 6,
45, and 49, the MIN result is 6 and this will be taken into account while 45 and 49
will be ignored. Therefore, this study suggests a more accurate TLI by using the “ab-
solute value” (ABS) instead of MAX or MIN. By using the absolute value for every
weight, we will always acquire the precise value of how far the current performance
is from the optimal performance.

Table 11.6 Resource Index (RI), E1 and M2 Versus Optimal

Optimal El M2
RESOURCES RESOURCES RESOURCES
PC IT,OR PT @ PCIT,OR,PT PCIT,OR,PT

25 29.2 27.8
25 46.5 48.7
25 19.2 19.6
25 5 3.9

RI=0.562 RI=0.547 RI=0.565
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Table 11.7 New Transformational Leadership Index

TL factors = Optimal Result Abs(Opt. - Result)
IC 25 30.4 54
IM 25 29 4
IS 25 20.3 4.7
BT 25 20.3 4.7
PC 25 13.4 11.6
PT 25 48.4 23.4
IT 25 15.5 9.5
OR 25 228 22
EF 33.3 12.2 211
SA 33.3 32 1.3
EE 33.3 55.8 22.5
PL 9 26 17
CL 9 11 2
DL 82 63 19

400 148
1- (148/400) 0.63

Table 11.7 shows an example of a new transformational leadership index calcula-
tion.

The column “optimal” shows the optimal values, the column “result” points out the
results from responses, and the column “ABS” contains absolute values (comparing
optimal values and result values). In this example, 148 is the sum of ABS values and
0.630 is the total leadership index. The higher the index, the better the performance.

Following new equations for TL indexes are proposed:

Tlel_M (11.1)

> Optimal values

Absol iff
Specific index = 1— w (11.2)

Maximal difference

New OI = Mean (Specific index {EF, SA, EE}) (11.3)
New LI = Mean (Specific index {IC, IM, IS, BT, PL, CL, DL}) (11.4)
New RI = Mean (Specific index {PC, PT, IT, OR}) (11.5)

Table 11.8 demonstrates an example of how to calculate these new indexes, that
is, new TLI, specific index, new OI, new LI, and new RI. All acronyms mentioned
here were explained in the previous transformational leadership index section.
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Table 11.9 illustrates a consolidation of old TLI versus new TLI. A verification
of these two indexes with the profile pictures reveals that the new indexes are ac-
curate and compatible with the profile, that is, the closer the results to the optimal
values, the higher the TLI index. And the highest or the best index is always equal
to 1. In addition, the specific index (as shown in Table 11.8) is the actual result for
every certain behavior (specific index traffic light values can be found in the appen-
dix 6). Furthermore, the new TLI is also practical and can be used with one or two
decimals, while the old index has to use three decimals or more because the old TLI
was smaller, for example, 0.003; see Figs. 11.4 and 11.5 for graphs of old and new
TLI, respectively.

DISCUSSION

This study supports the empirical evidence that “Leadership behavior can be ef-
fectively visualized in a holistic way by using a Sand Cone model” (Takala et al.,
2006a, 2006b). The sand cone model is definitely simple to use; the common traffic
light defined in the sand cone model could help leaders easily recognize what they
should put more focus on. The colorful profile is a guideline for a leader to follow
and improve their behavior as well as their decision making in order to get maximal
results of the outcomes.

Regarding the transformational leadership capability for the participating lead-
ers in this multinational company, the results show that 72% of total respondents
(13/18) have passive leadership in red; this should be further investigated inside
the company. Because recent findings of Harold and Holtz (2014) research proved
that passive leadership is associated with lower perceived support, weaker orga-
nizational identity, less citizenship behavior, and greater workplace incivility. As
mentioned previously, leadership or especially transformational leadership is the
most fundamental key success factors of KM; researchers believe that this factor
will support the organization’s 1Q, it will make the organization smarter. How-
ever, the toughest issue is how to make leaders change KM, how to get leaders to
think differently. As Nancy Dickson, president, Common Knowledge Associates,
expresses at the KMWorld 2015 conference “What we’ve wanted is the support
of top management to provide the resources, to encourage people to share their
knowledge and so forth. We’ve never asked the top of the organization themselves
to do knowledge management.” In a turbulent business world, in case of complex-
ity issues the leaders’ roles in KM are to share knowledge, to get people involved,
to keep people informed, to wake their interest, and make them feel part of the
journey, “on the move together.”

Although the findings of this study are based on responses from high experienced
managers from four different business units, and each of them has at least 10 or more
subordinates, one limitation is the relatively small sample of respondents compared
with the total amount of managers in a large company.



Table 11.8 Specific Index, New Outcome Index, New Leadership Index, New Resource Index

Optimal Response Absolute Specific
TL components and factors values values difference  New TLI index New Ol NewlLl NewRI
Directions of outputs
Effectiveness EF 333 12.2 2113 0.68
Satisfaction SA 333 32 1.33 0.98
Extra Effort EE 333 558 22.47 0.66
Cornerstones
Individualized consideration IC 25 304 540 093
Inspirational motivation IM 25 29 4.00 0.95
Intellectual stimulation IS 25 20.3 4.70 0.94
Building trust and confidence BT 25 20.3 4.70 0.94
Results
Passive leadership PL 9 26 17.00 0.81
Controlling leadership CL 9 1 2.00 0.98
Dynamic leadership DL 82 63 19.00 0.77
Resources
Process PC 25 13.4 11.60 0.85
People, technology, know-how PT 25 484 23.40 0.69
Information systems, IT 25 15:5 9.50 0.87
Organisation (groups, teams) OR 25 228 2.20 097
Total 400 148.43 0.629 0.78 090 0.84

*Maximal difference (in Eq. 11.2) is the worst case scenario
Maximal difference EF = SA=EE = (100 - 33,3) =66.7
Maximal difference IC = IM = 1S = BT = (100 - 25) = 75

Maximal difference PL = CL = 91
Maximal difference DL = 82

Maximal difference PC = PT =T = OR = (100 - 25) = 75
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Table 11.9 OId TLI Versus New TLI

Respondents Old TLI New TLI
S$1 0.026 0.482
S4 0.072 0.629
S8 0.028 0.500
$10 0.031 0.476
$20 0.010 0.366

Su3 0.019 0.409
Su15 0.046 0.479
Su18 0.062 0.638
Su19 0.010 0.365
E5 0.008 0.382
E6 0.059 0.556
E9 0.025 0.395
E16 0.024 0.586
E25 0.130 0.662
M7 0.054 0.571
M11 0.024 0.480
M13 0.020 0.453
M26 0.027 0.509

CONCLUSIONS

This is one of the first studies to empirically examine participants’ transformational
leadership profile and TL indexes in a global company. Additionally, this study’s
uniqueness is the new proposal layout of the sand cone model and the new equation
of TL indexes as well as the specific index that provides accurate assessments to the
respondents.

Generally, results show that every individual leader has a unique profile; de-
pending on the leaders’ responsibilities in their current situation, each of them has
one or more specific areas that they should focus on to improve their own leader-
ship styles. Nevertheless, the results clearly support the view that the sand cone
model is beneficial in analyzing the transformational leadership profile. The com-
mon traffic light colors give clear indications to the leader of good areas and areas
to improve.

We expect that this new approach with new accurate transformational leader-
ship indexes will significantly increase the use of this analytic modeling concept for
transformational leadership profiles. It will improve the self-awareness from each
leader and to help the organization to having better understanding of their current
transformational leadership capabilities. The results may convey to the company
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new insights into developing training programs to support leaders in improving their
transformational leadership behaviors as well as to develop their own profession. In
addition, this simple evaluation concept can also be utilized further in recruitment,
selection, or promotion purposes.

Finally, as self-awareness is the first step of successful knowledge management,
we also expect that this finding may contribute to the company a better perspective
into improving KM because transformational leadership capability and knowledge
management have reciprocal effects. In a good KM business environment, when
transformational leaders make decisions, they are always well informed with the
latest research, which contributes to faster and better decisions. This implies that
knowledge management is getting the right intelligence, from the right person, at the
right time, and to make the right decision (Leondes, 2005).

As mentioned earlier, one limitation of this study is the relatively small
sample compared with the total amount of leaders in a multinational company.
Therefore, further research with a larger sample of respondents/leaders who are
located in Finland as well as in other countries would be needed. More research
to prove the new transformational leadership indexes as well as to compare the
transformational leadership trend among different areas, for example, private
industries versus public sectors and profit versus nonprofit organizations, is also
suggested.
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APPENDIX 1: SAND CONE TRAFFIC LIGHT VALUES IN THE
BLACK AND WHITE PRINTED VERSION, THE GREEN COLOR
IS SIGNIFIED WITH A CHECK MARK, YELLOW WITH AN
EXCLAMATION MARK, AND RED WITH AN X MARK.

Directions of outputs/optimal 33%

50-100 (%)
40-50 (1)
20-40 (V)
1020 (1)
0-10 ()

Cornerstones/optimal 25%

40-100 ()
30-40 (1)
20-30 (v)
1020 (1)
0-10 (%)

Dynamic Leadership/optimal 82%

70-100 (v)
50-70 (1)
0-50 (%)
Controlling and passive leadership/optimal 9%

25-100 (%)
15-25 (1)
0-15 (v)

Resources/optimal 25%

40-100 ()
30-40 (1)
20-30 (v)
1020 (1)
0-10 (%)



Table 11.1 Consolidation 1

s1 CORNERSTONES RESOURCES OuTPUTS RESULTS
Group 1 Group2 IC, M, 5, BT Group3  PC,PT,ILOR  Groupd Group5 EF,SA EE Group 6 Group7 PLCL,DL Ol 086817
36.8 182 H 18.2 2 < 22 701 16.3 1 432 238 52.8 X 383
20 5.5 X 55 57.4 X 574 193 54 o« 3665 137 91 < 114 L1 026349
67 362 1 36.2 9 x 9 106 29.7 < 2015 625 381 ! 503
36.4 401 .3 40.1 11.6 ! 116 R 0.11502
CR=417% CR=8,2% CR =26,1% CR=268% CR=268% CR=19% CR=113%
Tu S1 002631
sS4 CORNERSTONES RESOURCES OUTPUTS RESULTS
Group1 Group2 IC,IM, 55, BT Group3  PC,PT,ILOR  Group4 Group 5 EF, SA EE Group 6 Group7 PLCL,DL O 077533
125 484 4 30.4 134 1 134 122 135 1 122 16 35.7 X 26
38.3 1928 o 29 48.4 .3 484 32 28.1 & 32 149 75 ¢ 1 L1 044103
27.3 132 4 203 155 H 155 558 58.4 ® 558 69.1 56.7 I 83
219 186 o 203 22.8 Ca 228 R 020743
CR=79% CR=3% CR=8,9% CR=1,9% CR=14,1% CR=0,6% CR=56%
Tu sS4 007093
S8 CORNERSTONES RESOURCES ouTPUTS RESULTS
Group 1 Group2 IC, M, 15, BT Group 3 PC,PT,IT,OR Group4 Group 5 EF, SA EE Group 6 Group7 PL,CL, DL ol 077967
96 115 ] 11 105 ! 105 10 12.6 I o113 416 247 X 416
55.1 56 1 30 52.7 x 527 433 416 i a5 126 131 ¥ 126 LI 024340
88 408 4 25 20.7 4 207 466 45.8 I 462 458 62.2 ® 458
26.5 422 ] 34 16.1 ! 161 R 0.14900
CR=9,7% CR=9,5% CR=17,6% CR =0,6% CR=1% CR=1% CR=227%
T 58 002827
S10 CORNERSTONES RESOURCES OuTPUTS RESULTS
Group 1 Group2 IC, M, 15, BT Group 3 PC, PT, IT, OR Group 4 Group5 EF, SA EE Group 6 Group7 PL,CL, DL ol 076667
64 278 ! 17 133 ! 133 77 11.7 ! 10 235 45.8 ® 458
271 84 ! 13 246 4 246 462 26.8 < 36 113 63 ¥ 63 u-1 023963
214 44 4 327 75 ® 7.5 462 61.4 ® 54 652 479 X 479
45.1 198 ! 325 54.7 x 547 R 0.16965
CR=56% CR=7,6% CR=19,1% CR=0% CR=7,7% R=141% (R=02%
Tu $10 003117
$20 CORNERSTONES RESOURCES OUTPUTS RESULTS
Group1 Group2 IC, 1M, IS, BT Group 3 PC, PT, IT, OR Group 4 Group 5 EF, SA EE Group & Group7 PL,CL, DL ol 078133
285 136 1 13.6 17.1 ! 171 327 16 & 244 466 46.6 X 466
227 224 o 224 61.8 ® 618 26 149 & 204 10 10 ¥ 10 L1 016301
37.3 545 .3 54.5 15.2 H 152 413 69.1 ® 552 433 43.3 X 433
115 95 ® 95 58 ® 5.9 R 006761
CR=41,1% CR=125% CR=123% CR=5,6% CR=06% CR=0,6% CR=0,6%
Tu §20 000861
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Table 11.2 Consolidation 2

Su3 CORNERSTONES RESOURCES OUTPUTS RESULTS
Group 1 Group2 I,IM5,BT  Group3 PG PT,I,OR  Groupd Group5  EF,SA, EE Group 6 Group7  PL,CLDL Ol 0.69933
7.5 7.3 X 75 5.7 X 57 272 174 1 174 125 481 X 303
445 9.1 ® 445 635 M 635 9.3 192§ 192 7.9 56 & 68 U1 035292
14.1 58.5 ! 14.1 223 & 223 635 634 X 634 796 463 ! 629
33.8 25 H 33.8 25 ® 85 RI 0.06242
CR=17% CR=27,8% CR=259% CR=308% CR=1% CR=56% CR=0,2%
it} Su3 001540
Su1s CORNERSTONES RESOURCES ouTPUTS RESULTS
Group 1 Group2 IC,IM5,BT  Group3  PGPT,I,OR  Groupd Group5  EF,SA, EE Group 6 Group7  PL,CLDL Ol 0.80967
71 161 X 74 285 & 285 184 143 1 143 202 472 X 472
61 2.6 ® 61 325 i 325 63 423 ! 429 9.7 84 & 34 -1 0.15004
249 486 & 249 18.6 1 186 753 429 1 429 701 444 X 444
71 268 X 74 203 & 203 RI 0.37665
CR=11,7% CR=558% CR=79% CR=308% CR=0% CR=141% CR=0,4%
i} Suls  0.04576
su18 CORNERSTONES RESOURCES OuTPUTS RESULTS
Group 1 Group 2: IC,IM 5,BT  Group 3: PC,PT,ILOR  Group4  Group5  FEF,SA,EE Group 6 Group7  PL,CLLDL Ol 0.99333
37 9.6 ® 66 103 ! 103 665 33 & 33 235 33.5 ! 235
18.3 9.5 ! 13.9 502 X 503 9 33 & 33 113 71 & 113 L1 040451
175 53.8 ! 35.6 16.1 ¢ 161 245 38 & 34 652 59.5 ] 652
60.5 272 ® 4395 232 & 232 RI 0.15357
CR=75% CR=39% CR=43% CR=159% CR=0% CR=14,1% CR=292%
it} Sul8  0.06171
Su19 CORNERSTONES RESOURCES OUTPUTS RESULTS
Group 1 Group 2: IC,IM 5,BT  Group 3: PC,PT,ILOR  Group4  Group5  EF,SA EE Group 6 Group7  PL,CLDL Ol 0.78067
56 438 498 13.6 1 136 196 124 1 114 274 657 X 465
66.2 145 g 145 671 X 671 453 45 ! 405 7.7 83 <« 3 -1 018306
43 10.1 ? 10.1 123 ¢ 123 311 481 ! 481 649 261 X 455
233 256 & 256 7 " 7 RI 0.06503
CR=27,6% CR=11,4% CR=53% CR=227% CR=3% CR=29,2% CR=227%
it} Sul9  0.00987
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Table 11.3 Consolidation 3

CORNERSTONES RESOURCES ouTPUTS RESULTS
Group 1 Group2 Ic, 1M, 55, BT Group3  PC,PT,TOR  Groupd Group5 EF,SA, EE Group6 Group7 | PLCLDL ol 0.88133
155 381 t 381 117 1 117 481 105 o 293 64.4 467 ¥ 556
443 6.2 X 62 592 X 592 114 396 « 255 85 67 o 76 L1 013414
108 128 ! 128 5.4 ® 54 405 499 ! 452 271 467 ® 368
294 429 ® 429 237 & 237 RI 0.06610
R=73,7% CR=39% CR=8,2% CR=3% CR=5,6% CR=5,6% CR=0%
Tu =] 0.00781
E6 CORNERSTONES RESOURCES ouTPUTS RESULTS
Group 1 Group 2 IC, 1M, 15, BT Group 3 PC, PT, T, OR Group 4 Group 5 EF, SA, EE Group 6 Group 7 PL,CL, DL ol 0.65933
5.9 205 1 132 172 1 172 772 226 226 18.8 682 7 188
404 76 o« 24 418 x 418 5.3 101 ! 101 81 28 o 81 k1 0.46536
383 55 ® 466 9.5 ®x 95 175 674 X 67.4 731 271 & 731
154 169 ! 162 315 1 315 RI 0.16587
CR=162% CR=78% CR=21,4% CR=384%  CR=9% CR=68%  (R=227%
Tu 6 0.05089
CORNERSTONES RESOURCES OUTPUTS RESULTS
Group 1 Group2 IC,IM, 5, BT Group3  PC,PT,,OR  Group4 Group5 EF, SA, EE Group6 Group7  PLCLDL ol 0.78867
258 437 w437 351 1 351 126 117 7 122 19.2 57 ® 381
31 8 x 8 478 x  47.8 4538 268 o 363 17.4 9.7 o« 136 1 0.24307
145 8.8 x 88 83 x 83 416 614 X 515 63.4 333 x 483
287 395 1 395 8.8 ® 88 RI 0.12998
CR=534%  CR=02% CR=2,3% R=1% CR=7,7% CR=1% CR=26%
Tu 0.024%2
E16 CORNERSTONES RESOURCES ouTPUTS RESULTS
Group 1 Group2 Ic, 1M, 55, BT Group3 | PC,PT,,OR  Groupd Group5 EF,SA, EE Group6 Group7  PLCLDL ol 0.90167
61 6.2 X 62 292 & 292 429 26 « 345 10.1 499 X 30
389 136 & 263 465 X 465 429 413 ! @ 226 105 7 165 1 033780
118 537 1 327 192 1192 143 327 « 235 67.4 396 ! 535
432 265 ! 348 s b3 5 RI 0.08025
CR=3,9% CR=163% CR=5,2% R=0% CR=56% CR=9% CR=56%
TU E16 _ 0.024%
E25 CORNERSTONES RESOURCES ouTPUTS RESULTS
Group 1 Group2 IC, IM, IS, BT Group3 | PC,PT,,OR  Groupd Group5 EF, SA, EE Group6 Group7  PLCLDL ol 0.83567
215 9.2 1 153 425 X 425 622 387 387 15 16 9 15
106 106 1 106 27 ¢ =z 247 443 ! 443 10.6 6.7 « 106 k1 0.493%0
189 385 o 272 144 1 144 131 169 7 169 744 773 o 744
49 447 ¢ 469 161 1 161 RI 0.31536
CR=43% CR=45% CR=17% CR=227% CR=19% CR=12,4% CR=274%
T E25  0.13016
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Table 11.4 Consolidation 4

M7 CORNERSTONES RESOURCES OUTPUTS RESULTS
Group1 Group 2 iC, M, IS, BT Group 3 PC, PT,IT,OR Group 4 Group 5 EF, SA, EE Group 6 Group 7 PL,CL, DL o1 0.72567
259 10 4 17.9 35.7 3 35.7 178 59 ® 59 9.1 444 ® 267
244 8.4 i 16.4 39.4 ! 39.4 304 451 1 451 9.1 8.4 o« 88 L1 0.43402
39.8 265 H 33.2 15.6 4 15.6 513 49 1 ag 81.8 472 ! 645
10 55.1 1 325 94 ® 9.4 RI 0.17089
CR=89% CR=32% CR=7,6% CR=308% (CR=07% CR=0% CR=04%
TLI M7 0.05382
M1 CORNERSTONES RESOURCES OUTPUTS RESULTS
Group 1 Group 2 IC, IM, IS, BT Group 3 PC, PT, IT,OR Group 4 Group 5 EF, SA, EE Group 6 Group 7 PL,CL, DL ol 0.86367
20.4 173« 20.4 86 ® 8.6 524 221 o 372 229 474 ® 351
339 144 H 33.9 66.8 X 6638 7.6 319 ! 197 7.5 53 < 64 L1 0.32765
387 398 1 38.7 11 ! 11 40 46 ! 43 69.6 474 ! 585
7 285 x 7 13.7 H 13.7 Rl 0.08566
CR=65% CR=298% CR=15% CR=7,7% CR=141% CR=8% CR=0%
TLI M11 | 0.02424
M3 CORNERSTONES RESOURCES OUTPUTS RESULTS
Group 1 Group 2 IC, IM,IS,BT  Group 3 PC, PT,IT,OR Group 4 Group 5 EF, SA, EE Group 6 Group 7 PL,CL, DL []] 0.85167
46 233 I3 13.9 59.9 x 59.9 584 113 o 348 88 614 X 352
11.4 1238 1 122 245 o 245 135 235 1185 139 117 o« 128 L1 0.23655
20.6 177 3 19.1 113 1 113 281 652 ! 466 773 268 ! s2
63.4 463 ® 54.8 44 ® 4.4 Ri 0.09966
CR=11,9% CR=178% CR=12,9% CR=141 % CR=141% CR=56% CR=7,7%
TLI Mi13 0.02008
M26 (end) CORNERSTONES RESOURCES OUTPUTS RESULTS
Group 1 Group 2 IC, M, IS,BT  Group 3 PC,PT,IT,OR Group 4 Group 5 EF, SA, EE Group 6 Group 7 PL, CL, DL (]} 0.51533
37 9.2 X 6.5 27.8 < 278 135 9.1 X 91 9.1 6.2 ¢ 91
26.6 303 o 28.4 48.7 x 48.7 281 9.1 ® 91 9.1 13 o 9.1 L1 0.59708
51 384 ® 447 19.6 ! 19.6 584 818 ¥ 818 818 8038 < 8138
18.7 221 o 20.4 38 x 3.9 RI 0.06002
CR=21,5% CR=191% CR=11 % CR=585 % CR=0% CR=0% CR=14,1%
TL M26 0.01847
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APPENDIX 6: SPECIFIC INDEX TRAFFIC LIGHT VALUES IN THE
BLACK AND WHITE PRINTED VERSION, THE GREEN COLOR

IS SIGNIFIED WITH A CHECK MARK, YELLOW WITH AN
EXCLAMATION MARK, AND RED WITH AN X MARK.

Direction of outputs

0-0.7 (%)
0.7-0.85 (1)
0.85-1 (v)

Cornerstones

0-0.8 (%)
0.8-0.93 (1)
0.93-1 (v)

Results
Dynamic leadership

0-0.5 (%)
0.5-0.7 (1)
0.7-1 (v)
Controlling and passive leadership

0-0.75 (%)
0.75-0.85 (1)
0.85-1 (v)

Resources

0-0.8 (%)
0.8-0.93 (1)
0.93-1 (v)
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INTRODUCTION

Proponents of new information and communication technology are convinced that
chatbots (also known as conversational systems, virtual assistants, virtual agents,
dialog systems, chatterbots, artificial conversation entities), which use knowledge
recorded formally in a knowledge base, are a valuable ICT tool. Chatbots are com-
puter applications that imitate human personality (Allison, 2012). Previously, chat-
bots only responded to written text. In the last few years, “chatbots became more
versatile and included speech synthesis and recognition, and affective state detection
and responses” (van Rosmalen et al., 2012, p. 526-527).

Chatbots enable enterprises to manage the collection of knowledge and commu-
nicate interactively with customers and in this manner to share knowledge collected
in a chatbot’s knowledge base. Despite the significant increase of the interest in those
tools, their usage in small and medium enterprises (SMEs) faces many limitations
caused by the quality of the developed knowledge bases and the difficulties encoun-
tered during improving them.

The processes of developing and improving the chatbot’s knowledge base are
expensive and time consuming. They involve the most highly paid employees in the
enterprise (knowledge workers).

The conversation logs of chatbots seem to be a valuable source of knowledge
for customers, as well as for perfecting the chatbot’s knowledge base automatically.
However, extracting knowledge from the content of conversations requires smart
supporting tools, as the sets of chatbots’ dialogs with customers tend to constitute
large amounts of data.

Successes and Failures of Knowledge Management 1 7 5
Copyright © 2016 Elsevier Inc. All rights reserved.
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In this chapter, results of a case study for improvements of knowledge delivery
to an SME’s customers using chatbot are described. The conclusions for SMEs from
the case study show the possibilities and limitations of improving the process of
knowledge delivery to the clients via chatbots.

THE NEEDS AND DIFFICULTIES IN MANAGEMENT
OF KNOWLEDGE DELIVERY TO CUSTOMERS
IN THE SELECTED SME

The information gap interferes with people’s ability to make rational decisions
(Forlicz, 2001). This applies to both managers and customers. Therefore, filling an
existing gap in knowledge is one of the most important tasks of the enterprise in their
relationship with customers. The selection of the strategy of knowledge delivery to
customers and knowledge acquisition from them are significant tasks of knowledge
management (Paliszkiewicz, 2007).

The case study took place in a Polish company. The Janas company is an SME
operating since 1993 in the meat processing industry. There are more than 180 peo-
ple employed in the Janas company, working in the meat processing plant in Nowy
Targ, and in three distribution centers, plus a chain of branded outlets. The company
has frequently been rewarded for dynamic growth. It also implements projects co-
financed from European funds. In 2013, quality control and food safety certificates,
International Food Standard (IFS), and the British Retail Consortium Global Stan-
dard—For Food Safety (BRC) were implemented, which all guarantee meeting in-
ternational nutrition standards.

The customers’ knowledge gap is minimized at the Janas company through the
process of communication. A call center is used to ensure good communication be-
tween customers and the enterprise. It requires efficient knowledge management to
deliver information at the right time to the right customers.

At Janas there is an awareness that the delivery of information to customers re-
quires not only the right strategy but also the correct tools for its implementation.
It determines the reliability of the company and, as a consequence, satisfaction in
cooperation with the enterprise and the loyalty of existing customers, as well as at-
tracting new ones.

Knowledge codification was adopted at the Janas company as a knowledge man-
agement strategy. In addition, technology for knowledge acquisition and its delivery
to customers in the process of communication with customers (via the Internet) are
constantly improved. For that purpose, the customer relationship management (CRM)
system used by the call center and a corporate portal has been developed. Improve-
ment of customer service was enriched with an application for which the main goal is
to reach a broad array of potential new customers, supplying them with high-quality
service and starting to build a relationship with them. According to McNeal and
Newyear (2013), these user-friendly implementations of artificial intelligence have
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enjoyed remarkable success in different sectors, like in industry or government, and
are projected to continue to grow in popularity. Making the decision on the broader
application in customer service of the codification strategy consists of collecting
information and knowledge in an extensive computer base (Paliszkiewicz, 2007). To
build a knowledge management strategy (knowledge for, from, and about customers)
in the Janas company, the following assumptions were made:

» the user needs to be able to place questions through the chatbot and receive
expert knowledge related to the case;

* codification and storing all information in computer databases, from which it
will be possible to quickly and easily draw from every customer and improve in
an automated way by a company employee;

* once encoded information can be used many times, by many customers, as long
as it proves helpful or needed;

e information and telecommunication systems dedicated to various access devices
will be developed at the company;

e particular emphasis—in regard to the company’s employees—will be placed on
the ability to use existing patterns and solutions, as well as care for contributing
to the development of the already functioning databases;

* in relation to the possibility of applying ready-made solutions and projects, the
duration of servicing a customer will be reduced, and as a consequence the costs
of labor and financial outlays will be reduced.

While developing a codification strategy, Janas company assumed that it was
important to place emphasis on the creation of databases and knowledge bases that
would be accessible for both employees and customers. To improve knowledge de-
livery, it was decided to develop and use an interactive tool relatively new to Polish
SME:s, a chatbot called SAGA (available from: http://firmajanas.pl). It was decided
at the Janas company that it will be an important part of the CRM system, which re-
lieves the call center employees of the recurring questions. Communication with cus-
tomers carried out by that system should be useful both for the company and for the
customers. It enables relatively inexpensive communication without the involvement
of a large number of employees. It offers the possibility to communicate synchronic-
ally and have an individual approach to each customer, but with a massive reach. It
also enables collecting knowledge for and from customers, as well as supervision
over its delivery and monitoring of obtaining it by the company’s customers.

When deciding to use the chatbot at Janas, it was taken into account that the use
of tools for analysis of conversations may have some limitations, basically stem-
ming from the quality of chatbot knowledge. The development of special knowl-
edge base requires the involvement of experts and is time and work consuming,
thus often exceeds the financial possibilities of SMEs. There was a huge expectation
for the analysis of knowledge base quality and the process of knowledge delivery
to customers through the use of an intelligent system that improves the chatbot’s
knowledge base.
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One of the approaches that enables automation of improvement of collecting
knowledge for customers is an analysis of the conversations from chatbot’s logs.
During conversations, users provide a lot of valuable information, eg, personal
data, opinions about the company, the offered products or services, or the compe-
tition. During the conversation logs analysis, it is possible to determine whether
the data obtained from the chatbot’s users are valuable or useless. For that pur-
pose, an automatic log analyzer of the knowledge base improvement would be
useful.

In the chatbot’s conversation log analyzer, called Zuza, the following methods
were used:

e Methods of preliminary analysis, aimed at reducing linguistic defects, to
limit the set of analyzed cases in the business conversation logs to relevant
statements, worthy of analyzing, and for the data collected from conversation
partners, to the reliable ones.

* Methods of detecting and elimination of irregularities that occur in the chatbot’s
knowledge base, based on analysis of conversation logs.

* Methods of detecting related categories, which are aimed at reducing the
possibility of the occurrence of conflicts between categories in the chatbot’s
knowledge base.

e The method of reducing the number of analyzed cases, ie, user questions,
chatbot answer pairs, operating by inference from the base of cases.

* Methods of assessing the quality of the chatbot’s knowledge base based on
statistical analysis of conversation logs.

ZUZA extracts data from the chatbot’s knowledge base (AIML) and the con-
versation logs (where the content of conversations is recorded) to the relational da-
tabase (Fig. 12.1). This enables the creation of precise inquiries (in SQL), and most
significantly, searching for information contained directly in both source sets. An
additional information layer is the template of the analyzed chatbot.

IMPROVEMENTS OF KNOWLEDGE BASES AND DELIVERY
PROCESSES USING CHATBOTS

An analysis of the conversations with Polish chatbots has indicated that many
problems occurred during the users’ conversations with the chatbots (Janas, 2015,
unpublished data, p. 63—68). The most frequent were repeated chatbots’ responses
(answers) and lack of response to questions. Another problem was inadequate an-
swers of the chatbot to users’ questions and the chatbot’s problems with referring
to prior statements (failure to take the context of the conversation into account).
However, what seems to be the most important, the same defects appear (even after
an interval of 6 months), which leads to the conclusion that the chatbot had not been
improved over that time in the scope of the examination. The defects influence the
decrease of the customers’ interest in this application, which could mean that chatbot
does not fulfill its functions.
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Improvement of chatbot’s knowledge base
based on the analysis of conversation logs

Presentation
layer

Chatbot's
knowledge
base (AIML)

Template of Chatbot’s
the analyzed »  Application layer knowledge
chatbot base (AIML)

Conversation logs
(text file)

Database
(sQL)

FIGURE 12.1 Model of a ZUZA system (Janas, 2015, unpublished data)

THE IMPROVEMENTS OF KNOWLEDGE DELIVERY
TO CUSTOMERS IN JANAS COMPANY

Improving the knowledge base of SAGA, three databases containing the logs of
conversations of the SAGA users were used, collected in the periods: 1.04.2014—
17.04.2014, 19.04.2014-9.05.2014, 1.07.2014-14.07.2014, and 15.10.2014-
12.11.2014, containing 390, 397, and 377 users’ questions and the chatbot’s respons-
es respectively, three versions of the SAGA’s knowledge base (resulting from the
performed improvement processes). In addition, the statistics of visits to the website
of the Janas company and the statistics of the logs of SAGA conversation were used,
as well as an interview with one of the co-owners of Janas company was carried out.
Conversation logs form a set of dialogs (conversations) between chatbot and its
users, recorded in a text file. While analyzing the quality of the knowledge base im-
provement and its impact on knowledge delivery to customers, it was assumed that
each iteration would consider the same number of conversations (100). Analysis of
the dialogs recorded in conversation logs should provide relevant knowledge about
the processes of delivery knowledge to customers and its acquisition by them. The
knowledge obtained during the analysis of the conversation logs may concern:

* the conversation process—the duration, number of user’s questions per
conversation, the number of conversations, etc.;

e conversation irregularities—that is, chatbot’s failure to refer to prior questions,
failure to respond (submission of an evasive reply), failure to provide an
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adequate reply, recurrence of replies in a conversation, lack of cohesion in the
conversation, etc.;

* results of conversation—that is, whether the conversation system displayed
correct answers, consistent with the user’s expectations, if it performed
the user’s instructions, if the chatbot managed to reach the objective of the
conversation (eg, the sale of a specific product, a change of the opinion on a
given topic, obtaining personal data, etc.);

e user’s questions—that is, finding out how and what about chatbot’s users ask
most often, what topics they bring in most frequently and how they build their
messages, etc.

To assess how the presence of SAGA and its improved versions of the knowledge
base are influenced by the number of visitors to the website, the decision was made
to use the statistics of visits to the service before implementation of the conversation
system and after subsequent implementation of the improved chatbot’s knowledge
base and conduction of the interviews with the company management.

Between 1.04.2014 and 17.04.2014, data for the first stage (iteration) of improve-
ment were compiled. To assess the capacity (potential) for the proposed solution to
reduce the number of defects in the chatbot’s knowledge base. The chatbot’s knowl-
edge base underwent a process of improvement based on analysis of the collected
conversation logs using the ZUZA. The improved knowledge base was reused and
the same questions were asked to the SAGA, with the use of an automatic tool, which
took question after question from the previously examined dialogs. The new con-
versation logs were reanalyzed and then obtained data were compared to the results
obtained before the improvement process. For further improvements of the chatbot’s
knowledge base, the second and third iterations were made (iterations II and III).
The logs of conversations between the chatbot and its users of 19.04.2014-9.05.2014
(iteration II), 1.07.2014-14.07.2014, and 15.10.2014-12.11.2014 (iteration III) were
used.

RESULTS OF IMPROVEMENTS OF KNOWLEDGE DELIVERY
TO CUSTOMERS USING SAGA

The results of the three iterations of improvements to SAGA’s knowledge base, con-
ducted by acquiring new knowledge from analysis of the conversation logs (iterations
I, 11, and III), are presented in Table 12.1. It represents the way in which a number
of knowledge base irregularities were detected by the system during the analysis of
conversation logs, such as inadequate chatbot responses, lack of response, recurring
responses, or failure of the chatbot to refer to prior questions. After each improve-
ment iteration, the quality of the knowledge base improved gradually—which is tes-
tified to be the lower proportion of irregularities occurring during the conversations
(see Table 12.1).

An analysis of the graphs reveals that after the implementation of the chatbot on
the Janas company website, as well as after implementing the improved versions
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Table 12.1 The Results of Improving Chatbot’s Knowledge Base in Three
Successive lterations (Janas, 2015, unpublished data)

Measure

Number of analyzed conversations
Average daily number of conversations

Number of analyzed pairs: user’s
message —chatbot’s response

Number of insignificant messages from the
perspective of design assumptions

Number of recognized templates
Number of adequate responses (answers)
Adequate response rate (answers)
Adequate response rate (answers)—
absolute increase

Adequate response rate (taking into
account design assumptions)

Adequate response rate (taking into
account the design assumptions)—
absolute increase

Adequate response rate (responses)—only
recognized patterns

Adequate response rate (responses) (only
recognized patterns)—absolute increase
Number of missing responses to user
question

Nonresponse to question rate
Nonresponse to question rate—absolute
increase

Nonresponse to question rate (taking into
account design assumptions)
Nonresponse to question rate (taking into
account design assumptions)—absolute
increase

Number of chatbot recurring responses
Chatbot response recurrence rate
Chatbot response recurrence rate—
absolute increase

Chatbot response recurrence rate (taking
into account the design assumptions)
Chatbot response recurrence rate (taking
into account design assumptions) absolute
increase

Number of inadequate responses
(answers) of the chatbot

i=1

100
5.88
390

22

235
194
49.74%

52.72%

82.55%

155

39.74%

36.14%

72
18.46%

19.57%

41

i=2

100
4.76
397

32

276
237
59.70%
9.95%

64.93%

12.21%

85.87%

3.32%

121

30.48%
-9.27%

24.38%

-11.76%

40

10.08%
-8.39%

10.96%

-8.61%

39

i=3

100
3.22
377

23

273
244
64.72%
5.02%

68.93%

4.00%

89.38%

3.51%

104

27.59%
—2.89%

22.88%

—1.50%

35

9.28%
—0.79%

9.89%

-1.07%

29

(Continued)
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Table 12.1 The Results of Improving Chatbot’s Knowledge Base in Three
Successive lterations (Janas, 2015, unpublished data) (cont.)

Measure i=1 i=2 i=3
Inadequate chatbot’s response (answer) 10.51% 9.82% 7.69%
rate

Inadequate chatbot’s response (answer) — —0.69% —2.13%
rate—absolute increase

Inadequate chatbot response (answer) rate | 11.14% 10.68% 8.19%
(taking into account design assumptions)

Inadequate chatbot response (answer) — —0.46% —2.49%

rate (taking into account design
assumptions)—absolute increase

Inadequate chatbot response rate (only 17.45% 14.13% 10.62%
recognized patterns)

Inadequate chatbot response rate (only — —-3.32% —-3.51%
recognized patterns)—absolute increase

Number of missing references 28 15 11

No reference rate 7.18% 3.78% 2.92%
No reference rate—absolute increase — —3.40% —0.86%
No reference rate (taking into account 7.61% 4.11% 3.11%
design assumptions)

No reference rate (taking into account — —3.50% —1.00%
design assumptions)—absolute increase

Response rate 63.86% 75.62% 77.12%
Response rate —absolute increase — 11.76% 1.50%

of the knowledge base of SAGA, the increase in the number of visits to the Janas
website were noticed. However, there are doubts to link the growth directly to the
results of the improvement of knowledge base (see Figs. 12.2 and 12.3). There is no
clear trend related to visits on the website after the last implementation of the im-
proved chatbot’s knowledge base. After launching the chatbot on the Janas company
website, there was no recorded increase in the number of users of the conversation
system, but on the contrary, the daily number of users of SAGA was gradually falling
(see Table 12.1). Conclusions that the implementation of the system had an impact
on the company’s call center are not clear. The initial high interest in conversations
with SAGA, right after its deployment on the website, could be explained by the
company’s promotional campaign.

The interview conducted with a manager of the Janas company (in charge of
sales, promotion, and IT), has shown that SAGA implemented on the company’s
website constitutes a marketing tool related to the company’s innovation. The man-
agement of the company received positive feedback from the company’s customers
and employees on the presence of SAGA and was satisfied with the implementation
of the system on the website.
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DISCUSSION

Some researchers design chatbots with the intention of obtaining a more natural con-
versation, closer to a talk between humans. Others, on the other hand, are focused on
facilitating the processes of developing and improving a chatbot’s knowledge base.
Chat is a more efficient way to provide customer support and sales assistance. Chat-
bot conversation threads contain valuable information saved in conversation logs.

However only few research reports’ dedicated log analysis could be found on the
Internet (eg, Kelemen, 2015).

L
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An analysis of the literature shows that there is a lack of research on the qual-
ity of knowledge delivered to customers via chatbots and on improvements of the
chatbot’s knowledge base used as the company’s virtual assistant. Actual research
related mainly to improvement of dialogs quality, coherence of the knowledge base,
and anthropomorphization of chatbots.

There is research conducted on dialog modeling to increase the efficiency of
conversations held by a chatbot (Montero and Araki, 2005) and efficient, auto-
matic feeding of a chatbot’s knowledge base with knowledge (see Abu Shawar and
Atwell, 2003a, 2003b, 2004; Huang et al., 2007; Whetsel, 2009). Moreover, there
is research related to increasing the validity of responses given by a chatbot and
improving dialog management, including maintenance of cohesion and the context
of the dialog [see Zdravkova (2000), Hung (2002), and Branting et al. (2004) in:
Kuligowska, 2012] and learning from conversation partners (eg, the Jabberwacky
project, written by programmer Rollo Carpenter). Then, there is a group of research-
ers (eg, Walker et al., 1997; Walker et al., 2000) who dedicated their work to issues
related to the assessment of dialog systems and comparison of the effectiveness of
various strategies for conducting dialogs.

Many studies have turned toward anthropomorphization of chatbots (eg, Cassell
et al., 2000; Cavalluzzi et al., 2003; De Angeli and Brahnam, 2008; De Boni
et al., 2008; Mucko, 2009). Other research has focused on recognition of the emotions
of conversation partners and the expression of chatbot’s emotions (Heuft et al., 1996;
Cowie and Douglas-Cowie, 1998; Ball and Breese, 2000; Cavalluzzi et al., 2003), or
attempts to add elements of humor (De Boni et al., 2008) and mechanisms of memoriz-
ing the course of conversation (Mucko, 2009) so that the conversation system would
offer the possibility of referring to prior messages of its own and its users. To improve
the chatbot for a “more humanlike” effect, the inclusion and adjustment of personality
features as well as a mechanism for maintaining a relationship with the conversation
partner were used (De Boni et al., 2008). Furthermore, a lot of attention in research
on anthropomorphic chatbots has been paid to speech synthesis and recognition. With
respect to the first issue, spectacular success was enjoyed by the speech synthesizer
called IVONA—considered at the international science competition Blizzard Chal-
lenge in 2006 to be one of the best synthesizers in the world (IVONA, 2012).

During the last 15 years, many tools that facilitate the development of chatbot’s
knowledge bases have been proposed. Unfortunately, they have mainly used special-
ized programming languages (AIML, VHML, RiveScript), interpreters of those lan-
guages, and relatively unsophisticated knowledge base editors, such as AutoAIML.
Tools that enable not only development of a chatbot’s knowledge base, but also the
automatic publication of the chatbot on the website and ongoing testing of the results
of work on the knowledge base are also available (eg, GaitoBot, Chatbot4You, Pan-
dorabots). Furthermore, the programs used to create chatbot make it possible to build
reasoning chatbots (eg, Al Pioneer) or chatbot messages with emotional characteris-
tics (eg, The Personality Forge).

There are studies related to improvement of the knowledge base of intelligent
systems that discuss the issue in a systematic manner (eg, Owoc et al., 1999; Owoc
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and Galant, 1999). However, the main research problem was the coherence of the
knowledge base. Another, no less important issue is filling the knowledge base with
valuable information, later sought by chatbot users. Another research effort was re-
lated to improvement of communication carried out in natural language between
people and computers. The last 15 years have abounded in publications concerning
the improvement of communication between a chatbot and its users.

CONCLUSIONS AND DIRECTIONS FOR FUTURE RESEARCH

In this chapter, the case study from the Janas company, which showed that improve-
ment of the chatbot’s knowledge base conducted using the analysis of conversations
between chatbots and customers is presented. Improvements of the knowledge de-
livery to customers with the use of a chatbot is possible, but still is limited by lack of
reliable methods and tools.

Analysis of chatbot’s conversations with users undoubtedly provides important
knowledge, useful for those who manage the company’s knowledge base. However,
the adapted solution did not bring expected improvements of the knowledge base in
a short period of time. It turned out to be not fully effective; three iterations failed
to provide an improvement of the knowledge base and an increase in the customers’
interest in that form of contact. The growth of interest was only temporary.

The most significant effects of the improvements are:

e Achieving facilitation of improving the chatbot’s knowledge base using
automatic analysis of conversation logs, as it enabled detection of irregularities
in the chatbot’s knowledge base. This reduced the number of analyzed cases
by the knowledge engineer, who supported their decisions on improvement of
the chatbot’s knowledge base and ensured more convenient ways of editing the
chatbot’s knowledge base.

* Subsequent iterations in the improvements of the knowledge base led to
enhancement of the quality of the knowledge base of the SAGA, measured
by the number of instances of nonresponse of the chatbot, recurring chatbot’s
responses during a conversation, or lack of chatbot’s reference to prior
messages. The numbers of these irregularities decreased along with the
subsequent improvement process through elimination of all irregularities
present in the chatbot’s knowledge base, important from the perspective
of the design assumptions, which were detected during the analysis of the
conversation logs between the chatbot and users. This means that the system no
longer makes those errors during subsequent conversations.

Beyond doubt, the analysis of chatbot’s conversations with customers, performed
with the use of a specialized IT tool, facilitates delivery of knowledge to custom-
ers using a chatbot, as well as management of knowledge collected in the chatbot’s
knowledge base and its delivery using an intelligent system. The quality of the pro-
cess must depend on the initial quality of the knowledge base, and as a consequence,
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its improved version could have a significant impact on the improvement process.
However, the results of improvements are not satisfactory. Long-standing custom-
ers did not treat the improved chatbot as a good source of valuable knowledge. This
might have resulted from the convenience related to direct contact with the call cen-
ter. Three iterations of the improvement process by conversation logs turned out to
be insufficient for those customers. Also, defects remained; the efficiency of their
removal did not exceed 60%. Perhaps, it will be possible to obtain additional expla-
nations of this phenomena through interviews with selected customers. The task was
entrusted to the call center.

The results of the three iterations indicate that the process of improvement is
more difficult than expected. To overcome the obstacles that appear in the knowl-
edge base, it is not enough to carry out analysis of the knowledge saved in the con-
versation logs. The expectations that the automatically improved knowledge base of
the examined chatbot would be a valuable source of knowledge turned out to be too
optimistic. The knowledge base requires much more work and time to be improved
in the long term, and not only by knowledge obtained from automatic conversation
analysis.

The most important limitations are:

» Chatbot’s users still encounter problems during the conversation, as only some
of the knowledge base irregularities have been detected and eliminated.

* Analysis of logs did not provide permanent users any new knowledge or did not
facilitate its acquisition, a traditional phone call to the call center may take less
time.

* After implementation of improved versions of the chatbot’s knowledge base
on the website, there was no recorded increase in the number of users of the
conversation system; to the contrary, the daily number of SAGA’s users was
gradually decreasing (see Table 12.1). The expectations of customers are,
therefore, much higher than the possibilities of the knowledge base of the
chatbot.

Despite facilitation of the improvements of the chatbot’s knowledge base using
results of an automatic analysis of conversation logs is still work and time consum-
ing. And the benefits obtained from the process of improvements of the knowledge
delivery to customers are uncertain.

To conclude, it may be stated that a chatbot’s knowledge base is undoubtedly a
valuable approach to collecting knowledge for customers and its delivery to them in
an attractive way. Thus facilitation of the knowledge management especially knowl-
edge delivery to customers.

A case study in Janas company, of course, does not legitimize making far-reach-
ing conclusions, yet it shows that the process of improvements of a knowledge base
by analyzing the conversations cannot be the only method of improvement.

So the process is still cost and time intensive, which seems still a long way from
becoming a good tool for cooperation between an SME and customers. The current
state of knowledge management and skills in this area for creating and improving the
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knowledge base of chatbots are still too expensive and laborious to be a competitive
solution to other forms of communication between customers and a small company.
Insufficient progress in the improvements of knowledge bases will discourage users
who encounter problems in the course of a conversation with a chatbot from using
this form of contact with the company and obtaining the desired knowledge.

The described case study in Janas leads to the conclusion that the proposed
approach to improve the chatbot’s knowledge base must be complemented with
obtaining new knowledge for the knowledge base, rather than only improving the
existing one. Analysis of conversation logs via computer analyzers (such as ZUZA)
is a good approach. Other methods of improving the knowledge base are needed,
such as gathering knowledge during direct contact with customers (inquiry), plus
the knowledge of those who manage contact with customers, as well as knowledge
from the marketing automation system and analysis of social media used by the
company.

Methods of improvements of the chatbot knowledge base need to be more so-
phisticated. Also improvement of analysis is required, mainly in the area of higher
or even complete automation of detecting inadequate responses of chatbots, which is
related to the application of new and better methods of analyzing of unstructured data
(such as semantic methods). Despite many improvements, the process of knowledge
base analysis is still work intensive and discourages people from using the analyzer
in the long term.

Many chatbots have the same problems, such as difficulty of a relevant search,
the complexity of available information, and bandwidth limitations. But the main
arguments in favor of developing the tools are the preference for real-time events.
People like real-time information flow. They like dialogs instead of monologs (e-
mails). Future research should be conducted to improve dialog quality and further
refinement of the emotions module.

As a future direction, further techniques could be involved to conduct a more
detailed conversation log analysis with the goal of understanding underlying pro-
cesses and analyzing the behavior of chatbots. Defects in chatbot conversations are
not (and probably cannot be) fully eliminated as new problems arise with new users’
questions.
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CHAPTER

Don’t neglect the
foundation: how
organizations can

build their knowledge
architecture and
processes for long-term
sustainability

S. Earley

Earley Information Science, Inc., USA

Knowledge is about context. What information do you need right now? What an-
swers are you seeking? What are you trying to accomplish, and what will help you
accomplish that goal? Knowledge management is continually evolving. In most or-
ganizations, there is no longer a dividing line between structured and unstructured
information as there was in prior years. Previously, knowledge artifacts were consid-
ered documents and content. However the definition of “content” has been broadened
to include rich media assets and structured data along with unstructured data. In-
creasingly, knowledge management also entails a spectrum of activities from knowl-
edge creation and collaboration to knowledge access and reuse. Business leaders
and managers are continually synthesizing information to answer questions, solve
problems, and creatively differentiate their products and services in the marketplace.

DIVERSE, FAST-CHANGING INFORMATION SOURCES

To make meaningful decisions, employees need information from diverse sources.
Those sources are continually changing and evolving with new information and in-
formation sources being updated, enhanced, and added to the enterprise informa-
tion ecosystem. It is not possible to stay ahead of the changes in the information
environment or anticipate all the sources that users need. A marketer might interact
with dozens of systems to help plan, execute, and analyze campaigns. In order to
understand the impact of a marketing campaign, they need to know what the results
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were and what caused those results—insights that require synthesis of multiple infor-
mation sources. Are social media campaigns impacting pay-per-click effectiveness?
Are particular customer segments responding differently to incentives? Are dealers
seeing more customers in showrooms? Developing and fine tuning strategies requires
continual evaluation, combination, and synthesis of new information. Knowledge
processes run at faster clock speeds and knowledge management programs seek to
increase the information metabolism of the enterprise. Knowledge management is
adding order to the information chaos. In order to do this correctly, KM technologies
become the synthesis, integration, and access layer across multiple systems, pro-
cesses, and technologies and require an architectural scaffold on which to organize
that information. This is the core information architecture of the system.

KNOWLEDGE THAT SERVES THE CUSTOMER

Internal systems and processes ultimately have one purpose—to serve external cus-
tomers. Those customers now have greater access to information sources, and come
armed with more knowledge than ever before. The role of knowledge management in
serving customers is in contextualizing and surfacing solutions, services, and prod-
ucts to meet the needs of the user at that particular point in time.

The competitive environment is also changing at a faster pace. The arms race of
technologies and tools to serve customers is causing massive changes in the enter-
prise. This is causing organizations to rethink every system and process that serves
customers directly or helps employees serve customers. Digital transformation used
to mean taking paper out of a process. It now means transforming processes, creat-
ing new value streams, changing supply chains and creating new capabilities—both
digital and physical. Digital transformations are knowledge transformations because
knowledge is at the heart of all value in the enterprise. KM is more important than
ever; it reaches into every aspect of the enterprise. The principles of contextualiza-
tion are the same as those for personalization. Creating a seamless customer experi-
ence is about getting customers access to answers, services, product information,
and solutions faster and more conveniently. Personalization is about anticipating the
needs of a customer and serving up the right information at the right time for the
right person—the mantra of knowledge management. Contextualization is enabled
by information structures and those structures need to be built on a consistent and
comprehensive, harmonized information architecture.

INCORRECT ARCHITECTURE REDUCES
ORGANIZATIONAL AGILITY

Not having the correct architecture slows the ability to get to the correct information.
It prevents systems from being easily integrated and slows down the adaptability of
those systems. Adaptability and agility are what is required in the hypercompetitive
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marketplace; adding friction to the process in the form of brittle integrations, manual
transformations and integrations, and information disconnects creates a competi-
tive disadvantage. The organization that adapts most quickly to changes in the mar-
ketplace, competition, and customer needs, and gets products and services out to
market more quickly is the winner. A faster information metabolism means a more
competitive and successful organization. The key to this speed and agility is having
a foundational architecture and evolving that architecture in a coherent, controlled
fashion.

Many organizations embark on KM initiatives without understanding the role of
a harmonized, integrated content and knowledge architecture. Or they attempt to de-
velop a KM program without the necessary skills, personnel, or approaches. Projects
are initiated in silos or, when established with an enterprise view, fail to develop and
socialize the organizing principles that are required as infrastructure. In the cases
where they do make an attempt, organizations get some of the pieces right but fail
to correctly validate, or they validate their design and terminology decisions in too
narrow a context. Just because someone has a woodworking shop does not mean they
are a fine furniture craftsman. The difference between success and failure lies in nu-
merous details that may be overlooked due to short-term budget constraints or a lack
of attention due to short executive attention spans and type 1 thinking." All of this
is solvable, but leadership needs to face the challenges head on and understand the
complexity of the solution. Successful KM is very attainable. It is complex but not
mysterious—meaning there are many steps to the process, but they are understand-
able and can be accomplished in a sustainable way that is cost effective and achieves
the desired outcome.

Organizations have been attempting to leverage knowledge processes using
computer technology for decades. In the 1990s, collaborative technologies such as
Lotus Notes came to the fore. Lotus Notes was a breakthrough product connecting
disparate networks and operating systems together. Having Apple computers and
Microsoft compatible computers sharing email across different network protocols
was quite a feat in the early days of corporate messaging. This innovation ushered
in the era of networked PCs, collaboration, and knowledge management. It used to
be said, “Notes did poorly what nothing else can do at all.” This statement summed
up nicely the challenges that enterprises face even today when it comes to new
technology. In some ways, the structure of those pioneering applications resembles
structures that we see today on smartphones: icons representing knowledge bases or
applications organized on different pages in a workspace. In that world of collabo-
ration, all of those applications were disconnected and developed with organizing
principles (metadata, taxonomies, and content models) that were developed on the
fly by the system designers with no consideration of how others in the organization
might name these elements or how inconsistencies would impact the ability to find
information.

*http://www.scientificamerican.com/article/kahneman-excerpt-thinking-fast-and-slow/
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ARCHITECTURAL PROBLEMS ACROSS
THE INFORMATION ECOSYSTEM

Similar problems arise with web content management tools, business intelligence
applications, transaction systems, ERP tools, marketing automation, CRM, and so
on. One large nationwide retailer reported operating over 600 applications that it
used to run its day-to-day operations. The vast majority of them had varying defini-
tions of everything from product descriptors and attributes to vendor classifications,
document types, employee job functions, financial reports and charts of accounts,
and location information.

No matter what the tool or application, the challenge seen time and again is de-
ployment of technology without foundational elements such as governance process-
es, consistent enterprise architecture, and ongoing curation of data and content. The
root causes are:

» thinking about foundational architecture as a project rather than a program,

» taking a parochial view of the application being developed or deployed,

* not balancing centralized standards with distributed decision making,

e passing on data and content quality issues rather than addressing them upstream,
e cutting corners or checking the boxes rather than fully validating design decisions,
* incorrect development and application of use cases and scenarios,

* lack of understanding of user types and the needs of users,

* lack of appreciation of the value of unstructured information,

e lack of meaningful metrics to tie business value to information,

* lack of maturity in enterprise architecture, user experience, and governance.

FOUNDATIONAL ARCHITECTURE AS A PROJECT RATHER
THAN A PROGRAM

Successful enterprises have achieved results by being intentional about maintaining a
long-term frame of reference to applying taxonomy and information architecture ap-
proaches to their problems and challenges. In each case the organizations had the nec-
essary ingredients to stay the course, build competencies, and develop organizational
capabilities in content and information structure, management, and curation process-
es. They achieved a level of maturity and operational excellence by planning for the
long term, not simply funding a standalone project with limited duration. Many com-
panies have succeeded but many others have fallen short of their aspirations.

The first consideration is that successful taxonomy, search, [A, and content man-
agement initiatives are programs and not simply projects. Of course programs are
broken down into projects, and projects need to be aligned with the organization’s
goals. What is interesting about taxonomy projects and programs specifically is that
they span multiple areas: business units, departments, processes, functional areas,
applications, technologies, projects, and programs. A well-managed taxonomy and
metadata program affects all projects that the enterprise undertakes. Not everything
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that an enterprise does can be subsumed under taxonomy, but all projects need to
have a seat at the taxonomy table and vice versa in order for an effective information
architecture to be developed.

PAROCHIAL VIEW OF THE APPLICATION

Most information management projects are funded as stand-alone initiatives, or the
span of integration is limited to the applications and processes immediately upstream
or downstream. Even in the case of ERP systems, issues relating to product informa-
tion quality or unstructured system integration are usually deferred for a later phase.
However, all too often that phase either never comes or is given minimal attention
and funding. As a colleague has said “there is no funding for the greater good.” In
other words, projects are funded with a view toward getting minimal functionality
stood up without consideration of other parts of the enterprise. One aerospace manu-
facturer spent over $100 million on an ERP deployment without considering the
supporting knowledge and content systems. When it came time to fund the knowl-
edge initiative, a mere $300K was devoted to the project, when relative to its value,
a much larger expenditure would have been justified. Without considering the entire
ecosystem of information, new tools and applications will be developed with built-in
friction to their information processes.

BALANCING CENTRALIZED VERSUS DISTRIBUTED CONTROL

Perhaps one of the toughest challenges in information governance is the need to bal-
ance the knowledge and expertise that resides in the business units throughout the
enterprise with a centralized authority for maintaining standards and control. A KM
system that is too highly centralized does not make sufficient use of that expertise,
while a system that is too distributed can fail to provide a cohesive, enterprise-wide
view of information that might be valuable throughout the organization.

Other tough questions focus on assigning responsibility for enterprise information.
Decisions need to be made about whether information resides with IT or the business
units, and how ownership is assigned. Myriad information owners, stewards of in-
formation compliance, and stakeholders must be aligned. If a centralized authority
is established for information management and governance, what is the best way for
the stakeholders to participate constructively? Organizations that do not have a clear
roadmap for resolving these issues are unlikely to have successful KM initiatives.

PASSING ON DATA AND CONTENT QUALITY ISSUES

Rather than work with upstream stakeholders to remediate poor data and content
quality, many organizations pass along the problem to the downstream user. Unfor-
tunately, leadership does not take a sufficiently proactive role to ensure an enterprise
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view and mandate certain processes or allocate costs and resources appropriately.
The costs and benefits of content and data quality are therefore not evenly distrib-
uted, and one part of the organization that could address issues frequently does not
have the incentive—or might have a disincentive—to do so. Rather than make the
additional investment in content curation or additional tagging at the source, or push-
ing data quality responsibility to a vendor or supplier, the problem is passed down
the line because there is not responsibility or funding to fix the issues. The problems
multiply and become more costly, and can end up costing the organization an order
of magnitude more downstream as it would upstream.

CUTTING CORNERS OR CHECKING THE BOXES

Though practices for developing appropriate architectures, validating requirements,
testing, and iterating are reasonably well established, organizations seemingly have
little appetite to correctly apply them. One global professional services firm with
over 100,000 employees routinely sent out spreadsheets of terms to managers to ap-
prove, rather than applying rigorous testing through use cases, and failed to develop
and monitor metrics to measure fitness to purpose. The result was though it appeared
the organization had a high level of maturity because it had well-established pro-
cesses, people still could not find their assets. The problem was revealed upon closer
examination to be due to a failure to correctly validate and measure appropriateness
of the architecture underlying the user experience. Though the organization had the
correct tools and techniques, it was not applying them appropriately.

One example of a situation in which the right steps were taken but the outcome
was not effective is a B2B manufacturer that implemented a new change manage-
ment process for product data and content. Changes were implemented through an
appropriate governance process with greater oversight, and approval required for
major changes such as a new top-level category, versus a minor change to a list of
values to accommodate a new product.

The process worked well and prevented category sprawl and inconsistencies in
attributes. However, the process did not tell the organization what they needed to do
to make customer purchases more seamless and to improve crosssell, or make product
content more effective to improve conversions. Improved processes were a good start,
but more was needed to reach the ultimate goal of producing greater value for custom-
ers by improving their access to product information and the manufacturer’s solutions.

INCORRECT DEVELOPMENT AND APPLICATION OF USE
CASES AND SCENARIOS

One of the most powerful tools to validate any approach and to continue to evolve
systems and processes and ensure that the needs of users are met is development of
granular use cases. These should be built over time until the organization has librar-
ies that cover various jobs, tasks, and processes. Use cases and scenarios should be



Lack of meaningful metrics or interpretation 197

developed based on job role, function, and user type. Use cases tell the designer
what users need to do their jobs. Testing these use cases on an ongoing basis pro-
vides foundational metrics as a baseline and allows the capture of hard data to show
improvement. Use cases need to be specific. In many organizations the use cases
are very high level and lack meaningful context. An example might be something
along the lines of “Locate and download information about customers.” This objec-
tive lacks specificity, cannot be measured, and says very little about the specific types
of information needed.

LACK OF UNDERSTANDING OF USER TYPES AND THE NEEDS
OF USERS

Along the same lines of ambiguous use cases is a lack of understanding of user re-
quirements. This is closely related to use case development and is based on consider-
ing users as a homogenous group rather than developing user types and personas and
understanding how those users go about their jobs. An ambiguous requirement might
be along the lines of “User must be able to quickly find needed information.” This
requirement is even more ambiguous than the previous example. Who is the user?
What type of information? Conducting what task? With what additional supporting
information and contextual clues?

LACK OF APPRECIATION OF THE VALUE
OF UNSTRUCTURED INFORMATION

Every organization has an accounting function, and its value is undisputed. There is
an inherent understanding that the financial data of the organization is essential and
that this information needs to be kept up to date and be accurately inputted and ma-
nipulated. Unstructured information, however, does not have the same perceived val-
ue. Not all information is of equal value; organizations need to differentiate between
low-value and high-value unstructured content, and treat high-value content appro-
priately. This is done to varying degrees in most organizations. Many understand that
help desk content or content that serves customers is very valuable. However internal
content processes are not seen in the same light. By understanding and differentiating
according to process and lifecycle, the correct resources can be applied to managing
high-value unstructured content.

LACK OF MEANINGFUL METRICS OR INTERPRETATION
TO TIE BUSINESS VALUE TO INFORMATION

Data and content quality can be measured in isolation, but this metric is not mean-
ingful by itself. Knowledge and collaboration processes are notoriously difficult to
map and measure. The correct approach is to consider what process the information
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under consideration supports and determine the baselines of that process. After an
intervention, the performance of the process can be measured again, and compared
with the baseline. The key is to illustrate the connection of the content to a process.
For a sales process, the time to develop proposals might be a good measure when
installing a new proposal management and reuse platform. The important thing is
to measure the quality of content and align that content with a measurable business
process.

Multiple elements contribute to business outcomes, including the platforms on
which the digital programs are running, the quality of the search function, informa-
tion architecture elements such as taxonomy, metadata, and tagging, as well as the
quality of the content. Often, though dashboards are put into place to provide valid
and useful metrics, process owners need guidance regarding the meaning and impact
of each metric that relates to their particular area. If a metric appears on the dash-
board with a particular trend or outside of a prescribed range, the user should know
what to do to get the customer experience back on track. Even if the metrics are
intrinsically useful, they will not be useful from a business viewpoint if the process
owners do not know how to use the knowledge that is generated.

LACK OF MATURITY IN ENTERPRISE ARCHITECTURE,
USER EXPERIENCE, AND GOVERNANCE

Lack of maturity is a catch-all bucket to describe the inability to correctly derive,
apply, and deploy information management processes. Most organizations have
pockets of maturity in these areas and do not devote enough funding and atten-
tion to addressing deficiencies until a problem becomes unmanageable or disaster
strikes. This happened with a large construction engineering firm when its knowl-
edge management infrastructure collapsed due to heavy reliance on search that was
running on outdated software and infrastructure. When the organization could not
access critical knowledge for 2 weeks, the CEO took notice. A project was deployed
that was very successful. However, the organization did not continue supporting
updates to terminology, architecture, and workflow including content tagging and
curation. The system gradually deteriorated and the organization cycled back to
crisis mode. A better approach is to apply consistent resourcing and discipline to
ongoing governance processes. Governance entails changing the ways that people
do their jobs. Change management is a necessary component of every successful
project or program, and the level of change management can range from short-
term training on an application to long-term application of Kotter’s eight steps to
organizational change® or other enterprise change approaches. The point is that the
organization will do something differently at the end of the day. It will no longer be
business as usual.

*http://www Kotterinternational.com/the-8-step-process-for-leading-change/
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OWNERSHIP AND SPONSORSHIP

All projects need to be owned and all projects need to have a sponsor. The broader
the span across the enterprise, the more senior the sponsor needs to be. However,
ownership and sponsorship involve different roles and responsibilities. In the case
of a program, longer-term activities span the various work streams that require
ownership. The ownership role and responsibilities of that role need to be care-
fully defined and assigned. For example, an enterprise taxonomist may own the
taxonomy. This individual needs to interact with the owners and sponsors of all of
the other work streams and projects, and ultimately be responsible for the correct
application and exploitation of the taxonomy. That role is very important, as it
helps align interests, handle different requirements and conflicting needs of differ-
ent groups, and ensure the long-term integrity of the taxonomy. Governance issues
can be complex and convoluted but need to be adapted to the specific needs of the
enterprise.

SHORT-TERM OBJECTIVES WITH LONG-TERM VISION

Since projects typically comprise a program, and programs by their nature are lon-
ger term, projects that are undertaken in the short term need to be aligned with the
goals of the longer-term program. A good example of this is illustrated by the need
to be expeditious with e-commerce taxonomy while the rest of the enterprise is
building a longer-term view of enterprise master data management (MDM). The
short-term project will not be perfect, as it needs to meet fast turnaround goals. But
future iterations can begin to align with the enterprise considerations of the MDM
program.

GOALS OF PROCUREMENT VERSUS NEEDS OF THE PROGRAM

The procurement function is needed in an enterprise to negotiate the best prices and
terms from vendors. This makes sense and is how an organization remains competi-
tive. However, some in the consulting world do not like to think of themselves as
“vendors.” They want to be perceived as trusted partners in a transformative proj-
ect. Even assuming that they are trusted partners in a transformative project and not
“vendors,” procurement still has to do its job, which is to negotiate the best prices and
terms from “trusted partners in a transformative project.” Sometimes procurement
can go overboard, though, and either leave a well-qualified resource (perhaps the
only qualified resource) out of the picture or reduce the pricing or resources needed
to the point where the partner either cannot execute the project with the correct re-
sources or may not want to put their best resources on the project. Organizations
should keep in mind that trying to save money on a project with a value that is many
multiples of its cost can backfire if the service provider walks away or relegates the
project to a lower-level team.
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FOCUS ON THE OUTCOME VALUE, NOT THE COST
OF THE ENGAGEMENT

The program should receive the resources needed to effect change or impact the or-
ganization. Having a well-constructed, well-tested, integrated, and aligned taxonomy
can provide orders of magnitude greater impact than one produced by a low-cost
hourly resource. The contrast is dramatic, between a generic way of organizing in-
formation versus a personalized adaptive, informed, anticipatory approach that un-
derstands the way you do your job and can anticipate what you need. The first is
worth very little. The second is a work of thoughtful execution with meaningful
approaches. It is important to keep the desired outcome in mind. Of course the value
has to be there, but that is intrinsic in the approach, not the price.

Along with this issue is the need to project out all of the success factors and
program requirements and associated funding over the term in which benefits will
accrue. These will be higher early on, and will decline over time, but may still be
significant. If one does not budget appropriately, then the long-term program goals
will not be achieved.

SOCIALIZATION

Socialization is needed on projects of any size—from informing stakeholders and
getting buy-in on small projects to long-term opportunities for improving how people
do their jobs. Socialization needs to be undertaken no matter how large or small the
project. People want to know what is going on in the organization, how it impacts
them, what is needed from them, and how longer-term changes will affect how they
do their jobs. The level of effort around socialization can be low-touch and a small
part of the project, or a major work stream in a large, longer-term initiative.

There are several characteristics of successful program journeys that improve
knowledge processes as compared with shorter term projects as shown in Table 13.1.
It is important to communicate goals and set expectations of shorter term versus
longer term initiatives. Stakeholders will frequently expect the benefits of a program
while only funding and supporting a short term project.

SUMMARY

What makes your knowledge management project worthwhile? Why should yours be
funded, not only in the short-term but on an ongoing basis? Organizations have many
different drivers and initiatives that require time, attention, and funding. The ques-
tion is one of resource allocation. For example, an organization may have a problem
with its customer service web content—customers are unable to locate content on the
website and therefore are spending time with customer service reps in the call center
or simply abandoning the site. There are a number of root causes for this problem and
a variety of potential approaches to solving them. It may be considered a web content
management issue where the core content management infrastructure needs to be



Summary
Table 13.1 Project Versus Program Perspectives
Project Program
Nature of outcome Capability Competency
Focus of outcome Task focused or component of | Multiple processes with
larger project broader business impact
Ownership Short term—PM Long term—business
leadership
Timeline/funding Short-term project 3-12 months | Long-term program 1-3 years
Alignment Project plan Business objective
Change management | Short-term training Ongoing engagement with
stakeholders
Span of impact Project work streams Business processes
Socialization Department Cross department, business
unit or enterprise
Vision Shorter-term outcome Long-term transformation

PM, project manager

reworked. Or perhaps the core system is constrained due to connection to legacy ap-
plications. In that case, it might be considered a search problem. Or, the challenge may
be that content is incorrectly tagged. Too much out-of-date content may result from a
content curation problem. Many causative factors are possible, and each of these will
require a short-term fix placed into a bigger picture program parameter. Perhaps the
taxonomy is also handling digital assets or marketing assets. E-commerce systems
may be involved, or search applications. People may want to include their pet proj-
ects around search or customer experience or collaborative content in your project.
Taxonomy and metadata can be the iiber project in all of this. But the participants
need to understand how all the pieces fit together as well as how to manage and gov-
ern the pieces and justify the ongoing efforts. Taxonomy, IA, metadata, and search
programs yield enormous benefits when well managed and integrated. If knowledge
management initiatives are well-conceived and well-constructed in terms of look-
ing at the full enterprise architecture, then synergistic results should accrue as the
whole will be greater than the sum of its parts. Ongoing curation and evolution of
the knowledge architecture supported by metrics-driven governance processes ensure
long-term viability and effectiveness of knowledge management programs and form
the basis for an adaptable, agile enterprise information ecosystem—a requirement in
today’s constantly connected, fast-changing, hyper-competitive digital environment.
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INTRODUCTION

Typically, knowledge management (KM) focuses on managing the knowledge assets
of an organization and the processes that act upon them (Earl, 2001; Massaro et al.,
2016). Knowledge networks facilitate interactions with external stakeholders, such
as suppliers, customers, and business partners (Gold et al., 2001; Wu, 2001; Sedlacko
and Staroniovd, 2015). Some of the advantages of implementing a KM infrastructure
are: (1) providing effective and timely access to corporate knowledge at all levels
so that efficiencies and competitive advantages are realized, (2)) transforming the
diverse members of the organization into a knowledge work community, and (3) en-
abling evidence/knowledge-based decision making to improve the quality and time-
liness of the decisions made (Offsey, 1997; Anupan et al., 2015).

While several organizations have successfully implemented KM initiatives, there
are many cases of unsuccessful KM projects (Barth, 2000; Fahey and Prusak, 1998).
Some of the pitfalls of KM projects (Davenport, 1997; Gibbert et al., 2011) are lack
of: (1) alignment between strategic objectives and KM objectives, (2) identification
and standard representation of knowledge assets to be managed, (3) routine pro-
cesses to support KM life cycle, (4) infrastructure and key personnel in charge of
KM activities, (5) access to knowledge, and (6) knowledge-sharing attitudes and
motivation. Fahey and Prusak (1998) also point out that the fundamental purpose of
managing knowledge is to create a shared context between individuals, which is not
always achieved. Organizations have to redesign their internal structure and external
relationships and create knowledge networks to facilitate the creation and manage-
ment of organizational knowledge that would improve back-office efficiency, greater
customer intimacy, and flexible adaptation to market changes (Aguirre et al., 2001;
Caldwell et al., 2000). Thus, it is imperative that organizations invest in appropriate
tools and technologies and establish processes and the necessary infrastructure for
creating and managing their organizational knowledge.

Successes and Failures of Knowledge Management 203
Copyright © 2016 Elsevier Inc. All rights reserved.
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With the advent of the semantic web, semantic technologies are increasingly
being utilized to provide machine interpretation and processing capability of exist-
ing knowledge. They help create an environment where information is given well-
defined meaning (semantics), which better enables computers and people to work
in cooperation and use intelligent techniques to take advantage of the underlying
representations. Thus, semantic technologies create a universal medium for informa-
tion exchange by giving semantics, in a manner understandable by machines, to the
content of resources (Wu, 2001; Sriti et al., 2015). The objective of this chapter is
to: (1) develop a knowledge management framework for capturing, manipulating,
and disseminating organizational knowledge using semantic technologies, and (2)
develop an architecture for such a system.

The remainder of this chapter is organized as follows. Following the introduction,
some background material on knowledge management, intelligent agents, and XML
technology is provided. The next section discusses various semantic technologies
used to build a KM framework. The following section presents the architecture for a
KM system and discusses the various components. The chapter concludes with some
implementation ideas for the KM system and provides a summary.

BACKGROUND

This work relies on established theories from knowledge management (KM life
cycle), intelligent agent systems (agency theory), and text representation and render-
ing (markup languages). These three areas are briefly described in following sections.

KNOWLEDGE MANAGEMENT

To a large extent, the design and development of a KM system depends on the type
of knowledge it has to manage. Fowler (2000) presents the following knowledge
taxonomy: declarative (facts and assertions), procedural (logic and methods), ex-
plicit (articulable, codeable, systematic), tacit (inarticulable, interpretive, concep-
tual), specific (localized, clear, inductive), abstract (generalizable, obtuse, deduc-
tive), and logic (concept, attribute, value). Several KM frameworks have been
presented (Hahn and Subramani, 2000; Newman and Conrad, 2000; Nonaka and
Takeuchi, 1995; Zack, 1999) that consider these different types of knowledge and
the processes involved in conversion from one to the other. For example, conversion
from tacit to explicit knowledge is called “externalization,” whereas from explicit to
tacit is called “internalization.” Drawing from system development literature, several
authors have proposed knowledge management life cycle models, which advocate a
phased approach for knowledge management (Davenport and Prusak, 1998; Despres
and Chauvel, 1999; Nissen et al., 2000). These models provide a high level view
of the activities that should be part of knowledge management. However, they fall
short of incorporating the processes, tools, and techniques that are necessary in each
phase. Several enabling technologies are used that support organizational knowledge



Background 205

creation, use, and management. Two such technologies are intelligent agents and
extensible markup language (XML), which are briefly discussed in the following
section.

INTELLIGENT AGENTS

Intelligent software agents have the capability to learn and make recommendations
regarding a particular course of action. They act on behalf of human users to perform
laborious and routine tasks such as locating and accessing necessary information,
resolving inconsistencies in the retrieved information, filtering away irrelevant and
unwanted information, and integrating information from heterogeneous information
sources. To execute tasks on behalf of a user, they are designed to be goal driven,
that is, they are capable of creating an agenda of goals to be satisfied. Several types
of intelligent agents have been proposed and implemented (Dasgupta et al., 1999;
Eriksson et al., 1999; Maes et al., 1999; Wu, 2001). Agents are typically character-
ized as (Sycara et al., 1996): (1) taskable, (2) netcentric, (3) semiautonomous, (4)
persistent, (5) active, (6) collaborative, (7) flexible, and (8) adaptive. The taskable
property refers to being able to take directions from human agents as well as other
software agents, whereas the netcentric property relates to agents being distributed
over a network but are self-organizing. Agents are semiautonomous and perform
tasks on their own. They are also persistent and do not require frequent attention.
Agents are active and have the ability to initiate problem-solving activities. They are
collaborative, that is, delegate tasks to other agents and work cooperatively. Agents
are also flexible and adaptive in the sense that they can deal with heterogeneity of
other agents and information sources, as well as accommodate changing user needs
and task environments.

XML AND KNOWLEDGE MANAGEMENT

Extensible markup language (XML) is a fundamental enabling technology for con-
tent management and application integration. XML is a set of rules for defining
data structures and thus making it possible for key elements in a document to be
characterized according to meaning. It enables us to build a structure around the
document’s attributes, and RDF (resource description framework) allows us to im-
prove search mechanisms using the semantics of annotations (Decker et al., 2000).
RDF uses a simple data model for representing properties of resources such as im-
ages, documents, and the relationships between them. The content of documents
can be described using semantic annotations, which can then be used in searching
for documents with certain content. RDF provides many advantages, such as: (1) a
standard way to represent semantics, (2) supporting human readable and machine
processable vocabularies, (3) standardized vocabularies within a particular com-
munity, and (4) eliminating the need for a centralized registry. Thus, RDF provides
an information architecture that can extend capabilities for networking resources
and information retrieval. XML makes it possible to deliver information to agents
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in a form that allows automatic processing after receipt and therefore distribute
the processing load over a federation of agents that work cooperatively in problem
solving.

SEMANTIC TECHNOLOGIES

The semantic web provides a common framework to: (1) represent data on the Web or
a database in a manner understandable by machines; and (2) allow data to be shared
and reused across application, enterprise, and enterprise boundaries. If a computer
understands the semantics of a document, it doesn’t just interpret the series of char-
acters that make up that document, it understands the document’s meaning. Semantic
technologies therefore help separate meanings from data, document content, or ap-
plication code, using technologies based on open standards. Semantic technologies
represent meaning using ontologies and provide reasoning through the relationships,
rules, logic, and conditions represented in those ontologies (Davies et al., 2002). To
represent knowledge on the semantic web, we use the following technologies: (1)
RDF (a standard syntax for describing data); (2) RDF schema (a standard means of
describing the properties of that data); and (3) ontologies—defined using OWL, the
web ontology language (a standard means of describing relationships between data
items).

RDF—RESOURCE DESCRIPTION FRAMEWORK

RDF is the underlying data model for representing semantics. The data model and
XML serialization syntax is used for describing resources both on and off the web.
RDF makes use of unique identifiers (URI, uniform resource identifier) for describ-
ing metadata. URIs are used to describe things, also called resources, that could
be people, places, documents, images, databases, etc. All RDF applications adopt
a common convention for identifying these things. A subset of URI, the uniform
resource locator or URL, is concerned with the location and retrieval of resources,
while URI is a unique identifier for things or resources that we describe but may
not retrieve. However, RDF provides a consistent, standardized way to describe and
query internet resources, from text pages and graphics to audio files and video clips.

RDF SCHEMA

RDF schema is a standard means to describe the properties of resources defined us-
ing RDF. For example, if a resource is of a particular type, has a certain relationship
to another resource, or has some specified attribute, RDF uses URIs to uniquely
identify these descriptive concepts. Since the assignment of URIs is decentralized,
one can be sure that uniquely named descriptive properties don’t get mixed up when
we integrate metadata from multiple sources. RDF schema is a semantic extension
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of RDF and provides mechanisms to describe groups of related resources and the re-
lationships between those resources (Brickley and Guha, 2002). Both RDF and RDF
schema are based on XML and XML schema. The existence of standards for describ-
ing data or other resources (RDF) and data or other resource attributes (RDF schema)
enables the development of a set of readily available tools to read and exploit data or
other resource from multiple sources.

ONTOLOGY

Ontologies capture concepts and relationships between concepts in a domain. They
provide shared semantics to metadata, enabling a degree of semantic interoperabil-
ity (Maedche and Staab, 2001). The challenge is how to represent, create, manage,
and use ontologies as shared knowledge representations as well as large volumes of
metadata records used to annotate resources of different types. The aim of building
ontologies is to share and reuse knowledge as well as describe semantically equiva-
lent things. It is necessary to map elements of ontologies if one wants to process
information across applications or domains.

W3C’s OWL (ontology working language) web ontology language is a poplar
language used to represent ontologies on the web. OWL facilitates greater machine
interpretability of web content than that supported by XML, RDF, and RDF schema
by providing additional vocabulary along with formal semantics. The basic com-
ponents of OWL include classes, properties, and individuals. Classes are the basic
building blocks of OWL ontology. A class is a concept in a domain. Classes usually
constitute a taxonomic hierarchy (eg, a subclass—superclass hierarchy). Properties
have two main categories: (1) Object properties, which relate individuals to other
individuals; and (2) datatype properties, which relate individuals to datatype values,
such as integers, float, and strings. OWL makes use of XML schema for defining
datatypes. Individuals are instances of classes, and properties can relate one indi-
vidual to another.

WEB SERVICES

Web services are “services” offered by one application to other applications via
the web (Zhao and Cheng, 2005). Developers can aggregate the services to form
an end-user application, enable business transactions, or create new web services.
They are software components and applications that use internet technologies and
standards, and they can be accessed through the internet, intranet, or extranet.
Their applications are growing, and it has been projected that most of the next
generation internet—intranet-based KM systems will be based on web services
(Kreger, 2003). The popularity of web services is due to the fact that it is designed
to allow enterprises to move to a more “plug-and-play” business IT infrastruc-
ture, which would provide tremendous flexibility in managing IT resources and
budgets.
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SEMANTIC TECHNOLOGIES-BASED KNOWLEDGE
MANAGEMENT ENVIRONMENT

Organizations are beginning to explore the use of semantic web technologies within
their knowledge management application development (Hagel, 2002). The inte-
gration of web services into the KM environment provides several benefits, such
as improving application sharing, increasing flexibility, and including innovative
knowledge representation mechanisms. However, there are a few obstacles that need
to be overcome before widespread adoption of semantic web technologies into KM
systems can happen (Tilley et al., 2004). They include searching for appropriate KM
services, the availability of relevant services and their reliability, composition of
these services, and performance of web services—based knowledge management. The
semantic web technologies discussed in the previous section help to design a flexible,
intelligent, and sophisticated KM environment. These technologies also help mini-
mize the cognitive burden on the user.

The architecture of the proposed semantic KM environment is shown in Fig. 14.1.
The two major subsystems that comprise the architecture are (1) internal components
and (2) external components. The internal components subsystem contains modules
or resources that are available and under the control of the organization as well as
the components that typically constitute a KM system. The internal components

External components

Semantic Ontology/
web service Semantic web O“ﬁﬁo‘f;gg' an knowledge
providers service registry ,esource% providers
I
Knowledge acquisition module

Acquisition Mapping Storage
agent agent agent
Intelligent user Intelligent user
interface — KM system manager — interface
(agent) (agent)

Database and Knowledge Ontology
RDF schema base repository

Internal components

FIGURE 14.1 Architecture of knowledge management environment




Semantic technologies—based knowledge management environment 209

subsystem is composed of: (1) intelligent user interface; (2) database and RDF sche-
ma; (3) knowledge base; (4) ontologies; (5) KM system manager; and (6) knowledge
acquisition module consisting of acquisition, mapping, and storage agents. The ex-
ternal components consist of: (1) semantic web service providers, (2) semantic web
service registry, and (3) ontological and knowledge resources. These components are
briefly described in the next section.

INTERNAL COMPONENTS

Intelligent user interface

The user interface contains intelligent agents that can act on behalf of humans and
assist them in executing complex tasks. They can be integrated into knowledge man-
agement tasks to shield the complexities and help novice users undertake KM activi-
ties. Development of multiagent systems is also increasing (He and Jennings, 2003;
Wang et al., 2002), and these systems contain agents that are capable of acting au-
tonomously, cooperatively, and collaboratively to achieve a collective goal. An agent
by itself may not have sufficient information or expertise to solve an entire problem;
hence mutual sharing of information and expertise is necessary to allow a group of
agents to produce a solution to a problem. The interface agent provides mechanisms
for the user to interact with the system. It enables the user to query, search, and re-
trieve appropriate knowledge from the KM system to support different activities. It
also maintains user profiles and facilitates customization and parameterization of the
tasks.

Database and RDF schema

The database component provides data support for the operations of the semantic
KM environment. Data management component provides access to organizational
data that could be attribute and spatial data. It may encompass traditional databases
as well as GIS databases. Thus, the data management component provides easy ac-
cess to large volumes of organizational data. The RDF Schema provides the under-
lying knowledge representation mechanism that is used to represent and store the
organizational knowledge.

Knowledge base

The knowledge base contains domain-specific knowledge relevant to the organi-
zation. It also contains rules that enable the user to select appropriate knowledge
elements to be used in a particular task. It may also contain organizational policies,
procedures, business rules, and constraints that may be relevant for the problem at
hand. This helps in ensuring that developers adhere to the organization-wide stan-
dards that need to be followed during application development.

Ontologies
Ontologies capture domain-specific or common sense knowledge about the real
world and can be used to increase our semantic understanding for decision support.
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An ontology generally consists of terms, their definitions, and axioms relating to
them. For this research, the most relevant ontologies are domain ontologies that spec-
ify conceptualizations specific to a domain (Weber, 2002). Ontological resources
may incorporate a combination of different lexical and ontological sources of knowl-
edge. For example, different kinds of information can be gathered from WordNet
(Fellbaum, 1998) and the DAML ontology library (http://www.daml.org/) that are
useful for disambiguating terms and providing additional semantic information.

KM system manager

The KM system manager serves as the controlling unit that takes care of the com-
munication between the collaborating modules and coordinates the various tasks that
need to be executed in order to carry out various KM activities. This module essen-
tially drives the user interaction. It maintains metadata about the other components
within the system and facilitates the sharing of appropriate knowledge and informa-
tion relevant to a particular task. It coordinates the results generated by other mod-
ules which carry out specific subtasks related to problems.

Knowledge acquisition module

The knowledge acquisition module is responsible for identifying, acquiring, and stor-
ing new knowledge that would be useful in decision making. This module contains
the following agents: (1) acquisition agent, (2) mapping agent, and (3) storage agent.
Based on their day-to-day activities, stakeholders may either identify new knowledge
that needs to be gathered or create knowledge that could be used by others within
the organization. Any knowledge that is generated needs to be represented and stored
in such a manner that it is readily accessible and usable by others. The mapping
and storage agents are responsible for generating the internal representation of the
knowledge artifacts so that they can be stored, organized, disseminated, and used by
other stakeholders and applications. The knowledge artifacts within the repositories
can be organized based on subject or a specific taxonomy.

EXTERNAL COMPONENTS

Semantic web service providers

The semantic web service providers primarily consist of vendors that provide one
or more web services that might be integrated into a KM application. These ser-
vices may support specific functionalities with well-defined interfaces and extensive
documentation as to how to use them in a particular application. The success of web
service providers greatly depends on describing and advertising their services cor-
rectly and efficiently. Web service providers face the problem of how to publicize
their services so that service seekers can easily find these services and evaluate their
suitability.

Semantic web service registry
The semantic web service registry is a central repository that publishes the avail-
ability of web services. Web services are modeled using DAML-S or other ontology
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languages, which contains ServiceProfile, ServiceModel, and ServiceGrounding
(Sycara et al., 2003). The ServiceProfile describes what a service can do and con-
tains contact information about the service provider and an extensible set of service
characteristics. This helps in advertising the service as well as being able to be spot-
ted by service seekers.

Knowledge resources

The knowledge resources contain information about various web services, computa-
tional and model execution, which can be used by KM applications for reasoning and
exhibiting intelligent behavior. Domain specific knowledge resources may contain
knowledge that is relevant to a particular application domain that the organization
specializes in. This knowledge would be of great help to semantics-based application
developers.

The KM system architecture described previously is modular in nature and ad-
ditional domain specific components can be easily added to the system as long as the
interfaces are clearly defined. Using this environment, the entire KM life cycle can be
supported for an organization. The system supports interoperability between internal
and external components through ontologies and existing standards. It also improves
communication with other existing applications.

SUMMARY

Organizations are investing heavily in creating centralized knowledge repositories
to improve business processes, promote knowledge sharing, and retain expertise
even after employees leave the organization. This chapter has presented a frame-
work and architecture for supporting knowledge management activities within
organizations. The unique contributions of this research are: (1) the knowledge
management framework that takes into account different types of knowledge that
exists within an organization, (2) client-server based architecture for implementing
a system that supports various phases of the knowledge management life cycle, and
(3) integrating enabling technologies such as intelligent-agents, XML and RDF,
and ontologies and web services to create an environment that fosters cooperative
knowledge work. Our future work will involve designing a knowledge management
system that will facilitate ubiquitous access to information and decision support
tools through the use of mobile tools, mobile e-services, and wireless protocols
such as wireless applications protocol (WAP), wireless markup language (WML),
and iMode.
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transformational leadership model (TLM),
152-153
Transformational leadership sand cone model,
154, 155
Transparency, 42
TRL. See Technology readiness levels (TRL)
Tug of war, 65

U

Uncertainty modeling, 74

Uniform resource identifier (URI), 206
Unstructured information, 197

User requirements, 197
Users/participants, initiative, 88-90
Users’ questions, 178

vV

Vehicle model, government-mandated miles-per-
gallon level, 1

Velocity, volume, and variety (3V), 119

VHML, 184

Virtual agents, 175

Virtual assistants, 175

w

WorldDrug, 65

X

Xerox technicians, 115
XML. See Extensible markup language (XML)

Z

ZUZA extracts data, 178
ZUZA system, 179
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