Human Performance Technology and K nowledge M anagement: A Case Study
Anne P Massey; Mitzi M Montoya-Weiss; Tony M O'Driscoll

Performance Improvement Quarterly; 2005; 18, 2; ABI/INFORM Globa

pg. 37

Performance Improvement Quarterly, 18(2) pp. 37-55

Human Performance Technology and Knowledge

Management: A Case Study

Anne P. Massey
Indiana University

Mitzi M. Montoya-Weiss
North Carolina State University

Tony M. O'Driscoll
IBM Almaden Services Research

ABSTRACT

As organizations respond to com-
petitive environments and strive to
enhance performance, knowledge
management (KM) has increasingly
become a strategic activity. A KM strat-
egy entails consciously helping people
share and put knowledge into action.
A key challenge is how to develop and
implement KM solutions that provide
performance support to knowledge
workers and seamlessly integrate KM
into business processes. We propose
that human performance technology
(HPT) provides a systematic frame-
work to help guide KM initiatives.

Global competitive environments
and technological factors are driv-
ing organizations to examine how
they can better leverage knowledge
assets for value creation. The emerg-
ing field of knowledge management
(KM) addresses the issues of creat-
ing, capturing, transferring, and
applying knowledge-based assets
(Alavi & Leidner, 2001; Burton &
Schwen, 2003). Knowledge is defined
as information that is relevant, ac-
tionable, and based at least partially
on experience (Leonard & Sensiper,

Specifically, HPT provides a holistic
view of a knowledge worker’s perfor-
mance environment by considering the
complex interdependencies between
the organizational context, business
processes, and individual performers.
Via a case study, we describe and il-
lustrate how HPT guided one orga-
nization in its journey to identify the
content and structure to best support
performance and manage knowledge in
a core business process. Based on the
case study, we offer lessons for other
firms on how HPT can be used to guide
KM initiatives.

1998). A KM strategy entails con-
sciously helping people share and
put knowledge into action by creat-
ing access, context, infrastructure,
and simultaneously shortening
learning cycles (Davenport & Pru-
sak, 1998; Davenport, DeLong, &
Beers, 1998; O’Dell & Grayson,
1998; Marshall & Rossett, 2000). A
KM strategy takes place within a
complex system of organizational
structure and culture and can be en-
abled through information technol-
ogy (IT). To achieve business results,
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a successful KM strategy identifies
a firm’s key leverage points that
often reside in core business pro-
cesses that may be reengineered to
achieve dynamic improvements in
performance by capitalizing on or
expanding the organization’s knowl-
edge resources and capabilities
(Hammer & Champy, 1983). Given
that the business process is where
work is accomplished, it is the funda-
mental link between organizational
and individual performance. When
individuals exploit knowledge in a
business process, it is reflected in
the quality of a valued outcome that
benefits the organization.

In this paper, we propose that hu-
man performance technology (HPT)
provides a framework to help guide
KM initiatives. Specifically, a key
challenge facing organizations is how
to develop and implement systems
or tools that provide performance
support to knowledge workers and
seamlessly integrate KM into busi-
ness processes. If the intent of a KM
system or tool is to enhance organi-
zational performance, we need to un-
derstand the environment surround-
ing the underlying knowledge work
(Ardichvili, Page, & Wentling, 2002).
Generating performance improve-
ments requires deep understanding
ofhow work is organized, how human
performers are managed, how knowl-
edge is exploited, and how all of these
factors relate to an organization’s
competitive strategy and culture
(Rummler & Brache, 1992; Gilley,
2000). HPT provides a holistic view
of a knowledge worker’s performance
environment by considering the
complex interdependencies between
the organizational context, business
processes, and individual performers.
By doing this, successful performance

outputs can be described and the
behaviors that will produce those
outputs can be identified (Gordon,
1997). HPT offers a systematic way
to analyze performance problems
and their causes, and to develop and
implement interventions to address
problems and improve performance
(Gery, 1997; Rosenberg, 1996; Cole,
Fischer, & Saltzman, 1997).

In our case study, we describe a
KM initiative undertaken by Nortel,
a global telecommunications equip-
ment manufacturer. Guided by HPT
and principles of KM, Nortel reen-
gineered the front-end of its new
product development (NPD) process.
NPD is knowledge-intensive work
based on the individual and collective
expertise of employees (Leonard &
Sensiper, 1998). How well a company
manages the NPD process is a criti-
cal determinant of how successfully
organizational knowledge creation
can be carried out (Nonaka & Takeu-
chi, 1995). Nortel implemented their
newly designed front-end NPD pro-
cess with a KM tool embodied in the
form of an Electronic Performance
Support System (EPSS). An EPSS is
distinguished from other approaches
(e.g., traditional systems develop-
ment, expert systems development)
by its attention to enabling perfor-
mance in the context of knowledge
work. That is, the EPSS and work
tasks are integrated such that sup-
port is provided in the format that
best matches the task facing a par-
ticular user (Karat, 1997; Brown,
1996; Moore & Orey, 2001).

In the following sections, we offer
brief descriptions of HPT, the prob-
lem background and the context of
Nortel’s KM initiative. Then, we de-
scribe the results of HPT as applied at
Nortel and the lessons learned from
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merging principles of performance
support and KM.

Human Performance
Technology

In Figure 1, we offer an HPT frame-
work that can be used to facilitate
understanding of the “performance
system” surrounding organizational
knowledge work (Stolovitch & Keeps,
1999; Rummler, 1999). Rummler
and Brache’s (1992) systems view of
human performance suggests that
knowledge workers operate within
the context of this “performance sys-

tem.” Exploiting knowledge and im-
proving performance will happen only
if the whole system is understood and
managed. Specifically, the framework
allows for analysis of the system, a
diagnosis of the changesrequired, and
the design of suitable interventions
needed to affect performance.

As illustrated in Figurel, the ex-
ternal environment presents organi-
zationswith opportunities, pressures,
events, and resources. In response,
the organization generates strategic
goals and objectives and internal
business process requirements (i.e., a

External Environment
‘ Opportunities ‘ ‘ Pressures ‘ ‘ Events ‘ ‘ Resources
Generates
- Organizational
Goals and
Objectives |4-YES Aligned?
Influences 7 Business Process Influences
Requirements
T
Creates
i
NO
Individual
Performance
Requirements
T Requires.
Triggers: Changes in
vidual Work rasulis’hy
Behaviors Outcomes
"'"'”‘m“ Influsnces
Internal System
‘ mmnadn";"‘“' ‘ ‘Tuklmﬂlumma ‘ ‘ m‘:‘ ‘ ‘ Conasgusnces ‘ ‘ Feedback ‘
Figure 1. Human Performance Technology
(adapted from Stolovitch & Keeps, 1999;
Rummler & Brache, 1992)
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set of actions that allow the organiza-
tion tocapitalize on opportunitiesand
address external pressures). In turn,
business processes create knowledge
worker performance requirements.
When defined, these requirements
trigger work behaviors that result in
performance outcomes. A knowledge
worker’s behaviors and performance
are influenced by both the external
environment and internal factors
that influence a knowledge worker
at the task/job level. Drawing from
Rummler and Brache (1992), the
internal performance system of
knowledge workers at the task/job
level influences both work behav-
iors and performance outcomes.
Here, Rummler and Brache (1992)
suggest that a knowledge worker’s
performance is not simply a func-
tion of knowledge, skills, or capac-
ity. Rather, other factors, including
the nature of the business process
work tasks, performance specifica-
tions, consequences, and feedback
influence performance. Ultimately,
consistent performance is a function
of all factors and the cause of poor
performance is rarely solely attribut-
abletoalackofindividual knowledge,
skills, or capacity.

Operationally, HPT involves
three phases of analysis: perfor-
mance analysis, cause analysis, and
intervention analysis (Stolovitch &
Keeps, 1999). Performance analysis
examines the business process and
knowledge worker requirements
in light of organizational goals and
objectives. Central to this phase is
the comparison of desired perfor-
mance to current performance, thus
allowing for the identification of
performance gaps in terms of their
magnitude, value, and/or degree of
urgency. Cause analysis identifies

the specific factor(s) that contribute
to a performance gap (Ramakrishna
& Brightman, 1986). For example,
the cause of an organizational per-
formance gap may be business pro-
cess level problems that, in turn, are
caused by deficiencies in individual
work behaviors. Finally, interven-
tion analysis involves the selection,
design, development, and implemen-
tation of interventions. Interventions
are both responses to identified
causes of performance problems as
well as opportunities for improv-
ing performance (Rosenberg, 1995;
Schaffer & Keller, 2003). Potential
interventions include solutions that
improve the development of individu-
als or teams (e.g., training), as well
as solutions that center on manag-
ing and rewarding performance (e.g.,
incentive/reward systems). Other
interventions include the redesign of
business processes and tasks, as well
as technology-based performance
support applications and tools such
as an EPSS (Rosenberg, 1995; Gery,
1997). Intervention selection should
be done in light of appropriateness
(internally and externally), econom-
ics, feasibility (given organizational
constraints or barriers to imple-
mentation), and acceptability to the
organization and knowledge workers
(Stolovitch & Keeps, 1999).

As KM becomes a strategic activ-
ity in organizations, the most suc-
cessful efforts will need to combine
performance-centered analysis with
the appropriate use of IT KM systems
and tools will be most effective when
developed and implemented with a
keen understanding of the perfor-
mance system surrounding knowl-
edge workers. In the following, we
describe and reflect upon how HPT
can inform KM initiatives.
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Case Background and
Context

The divestiture of AT&T in 1984
and the Telecommunications Reform
Act (TRA) of 1996 spawned intense
competition in the telecommunica-
tions industry. As a leading equip-
ment manufacturer, Nortel’s custom-
ers include long distance and local
carriers, various large corporations,
and numerous Internet Service Pro-
viders (ISPs). In light of the TRA and
in order to respond to external mar-
ket forces, new and innovative ideas
were needed by Nortel to ensure that
the company could distinguish itself
from its competitors, win over new
customers, and maintain the loyalty
of existing ones. Continuous innova-
tion through new product develop-
ment (NPD) was deemed a mission
critical business strategy.

Figure 2 shows a general stage-
gate model of the NPD process. An
NPD project is initiated when a con-
cept is funded and moved forward
into development. During develop-
ment, there are various stages of
activities simultaneously involving
different functional areas in the
organization. Typically, NPD is char-
acterized by multiple review points
(or decision gates) where projects

are evaluated. At each review point,
decisions are made to continue, kill,
or recycle projects. As projects prog-
ress through development, resource
commitments increase and decision
criteria change.

In this case study, we focus on
the front-end of Nortel’s NPD pro-
cess—concept development and
selection activities. These activities
are commonly referred to as the
“fuzzy front-end” because they in-
volve ill-defined processes and ad hoe
decisions carried out by multiple and
diverse performers (Cooper & Klein-
schmidt, 1986). Despite the fact that
these activities drive all subsequent
decisions, research has shown that
they are the least understood and
most poorly managed activities in
the entire innovation process (Cooper
& Kleinschmidt, 1986; Khurana &
Rosenthal, 1997). Concept develop-
ment involves transforming a raw
idea into a robust concept through
careful definition of the underlying
technologies, identification of expect-
ed customer benefits, and an assess-
ment of the market opportunity. A
product concept should be sufficient-
ly developed so that decision-makers
can sense whether the newly defined
opportunity is worth committing

Inifiation: Marketing & i
-><>-> Technical '><>'> Eiriti ol
Development

Development

Full Production |
& Market

ron

Figure 2. Generic Stage-Gate Model of the New Product
Development Process.
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resources for further exploration.
Concept selection involves choosing
which new product concepts will be
funded and initiated as projects for
development. Concept selection deci-
sions dictate all further development
activity downstream. However, past
research indicates that many front-
end concept selection decisions are
made without the use of objective
evaluation criteria (Cooper & Klein-
schmidt, 1986). These decisions are
often based on informal discussions
with no checklists or criteria. Making
such important decisions without any
systematic or comparative analysisis
not conducive to achieving competi-
tive advantage through continuous
innovation.

Applying the HPT
Framework
Performance and Cause
Analyses at Nortel

Two senior executives initiated a
project to ensure that Nortel could
continue to innovate and distinguish
itself from competitors. Their imme-
diate concern was that Nortel’s prod-
ucts and services “war-chest” was
empty and needed to be replenished
immediately. With reference to the
HPT framework in Figure 1, the over-
arching organizational performance
objective was to increase the number
and market acceptancerate of Nortel's
new products. At the business process
level, the NPD performance objective
was to generate a continuous stream
of innovative ideas.

A small task force consisting of
representatives from engineering,
business planning, and marketing
was formed to address the spon-
soring executives’ perception that
Nortel lacked innovative capability.
The task force conducted secondary

research into the NPD process (c.f,
Crawford, 1994; Cooper, 1993, Cooper
& Kleindschmidt, 1995). This steam
of research suggested that while
innovative ideas are typically plenti-
ful in organizations, NPD front-end
activities involving concept develop-
ment and selection are often poorly
managed. Given this, the task force
conducted an informal email survey
of three diverse employee segments
(Sales and Support, Global Services
Planning, and Marketing Develop-
ment)to canvas for new ideas. Within
three weeks, 112 new product and
service ideas were received. The re-
sults of this effort seemed to support
Crawford’s (1994) assertion that the
internal pool of new ideas from em-
ployees within most organizations
was, in fact, large.

The task force also investigated
the front-end of Nortel's existing
NPD process to determine where
its current idea sources originated.
This research revealed that Nortel’s
existing NPD process was primarily
customer-driven, largely reflecting
requests for extensions in functional-
ity to existing products and services.
The task force concluded that the
move toward increased competition
and industry deregulation made the
current NPD strategy of reacting
to existing customers’ requests for
extensions (rather than proactively
seeking and managing innovative op-
portunities) a very risky proposition.

Further assessment of Nortel’s
NPD process revealed a more trou-
bling finding—there was no formal
way in the existing process to capi-
talize on employee-generated ideas.
That is, while the survey results sug-
gested that employees had the skills,
knowledge, and capacity to offer new
and innovative product/service ideas,
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the organization did not provide
a path or necessary support (e.g.,
data, resources, tools, processes or
incentives) to leverage this innovative
capability. The cause of the organiza-
tional performance problem (no new
products or services)was attributed to
the lack of a clearly defined front-end
NPD process to identify, capture and
evaluate employee-generated ideas.

Based on all this, the task force
concluded that a lack of innovative
capability at the

this strategic goal. The name given to
this effort was “Project Galileo.” This
name was chosen because Nortel
needed a mechanism (like Galileo’s
telescope) that would enable it to see
the “stars” (i.e., high potential ideas)
more clearly. The team was expanded
and included representatives from
information systems, psychology,
human-factors, NPD, engineering,
business planning, and marketing.
Efforts began to create and imple-

ment aprocessthat

individual knowl-
edge worker/per-
former level within
Nortel was not the
underlying cause
of the organiza-
tional performance
problem. Rather,in
a presentation to
the executive spon-
sors, the task force
argued that the
cause of the prob-
lem was a business
process obstacle

The task force
concluded that a
lack of innovative
capability at
the individual
knowledge worker/
performer level
within Nortel was
not the underlying
cause of the

leveraged Nortel’s
knowledge base by
cataloging innova-
tive ideas, facili-
tating idea-to-con-
cept development,
and then enabling
systematic screen-
ing for market vi-
ability. Guided by
the systematic ap-
proach of HPT, for-
malizing the fuzzy
front-end activities
would simultane-

(i.e., the front-end Organizational ously facilitate in-
of the NPD pro- performance d1v1flual—level and
cess; see Figure 1). business process-
Furthermore, the P"Oblem- level performance,

lack of use of in-

and ultimately

ternal idea sources
suggested that Nortel was not fully
leveraging its own knowledge base.
Based on the task force’s presenta-
tion, the executive sponsors issued a
new mandate to the task force: “...de-
fine and implement a consistent and
structured approach for developing,
screening, and cataloging product
and service ideas such that the value
of Nortel’s intellectual capital can be
realized.”

An internal group was formed and
charged with the task of addressing

support Nortel’s
strategic organizational objectives.

Intervention Analysis at Nortel
Intervention analysis represents
thecriticallinkbetweenaperformance
problem and the solution. At Nortel,
the performance and cause analyses
focused on identifying where the most
important performance gains could be
realized in the front-end of the NPD
process. The intervention analysis
phase focused first on developing a
conceptual model of a process-based
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intervention to address the fuzzy
front-end problem. The conceptual
model would describe the activities
that should be completed in the front-
end NPD process in a structure based
on logical dependencies. However, as
prescribed by the HPT framework, the
conceptual model would be compared
to the realities of the implementation
environment such that the final in-
tervention would be organizationally
sustainable, systemically desirable,
and culturally feasible. Thus, the in-
tervention analysis phase focused on
designing an appropriate implemen-
tation technique for the new front-end
NPD process.

Intervention Design: Concep-
tual Process Model. The team
conducted extensive external bench-
marking to gain a better understand-
ing of best-in-class front-end NPD
processes. The team conducted case
studies with companies renowned for
their innovative capabilities (e.g., HP,
Sun Microsystems,3M),andreviewed
academic and industry publications
on NPD critical success factors (e.g.,
Brown & Eisenhardt, 1995; Cooper
& Kleinshmidt, 1986, 1995; Griffin
& Hauser, 1993, Montoya-Weiss &
Calantone, 1994; Urlich & Eppinger,
1995). The team also contracted with
outside consultants for objective
evaluations. All of this research con-
firmed that Nortel, like many firms,
had a generally unstructured and
ad-hoc front-end NPD process.

The team set forth to map and
formalize task logic (the sequences,
relationships, and interrelation-
ships) associated with the concept
development and selection tasks in
the front-end NPD process. They
worked with an internal cross-func-
tional NPD team of expertsin order to
surface and capture relevant knowl-

edge. Interviews with the team mem-
bers revealed that most initial ideas
needed to be more fully developed
into robust concepts through further
marketing, business analysis, human
factors, and technical analysis before
a conclusive decision could be made.
Working with the cross-functional
NPD team of experts and drawing
from their external research find-
ings, the team developed detailed
evaluation criteria for each of the four
areas. Standardized criteria in these
four areas would provide a consistent
structure for the concept selection de-
cision and also provide a framework
for idea-to-concept development.
After several months of external
and internal research, the team pre-
sented a conceptual process model to
their corporate sponsors. Using their
review of best practices, academic
research, and internal knowledge
elicitation, the team presented a
four-phase front-end NPD process
and a set of standard criteria. The
Galileo process would comprise: (1)
idea qualification, (2) concept devel-
opment, (3) concept rating, and (4)
concept assessment. The process was
intended to support the performance
of individual knowledge workers by
providing standard, pre-defined sets
of criteria and rating mechanisms.
The idea qualification phase pro-
vides a quick mechanism whereby
many ideas can be narrowed to a few
viable ones for concept development.
This phase offers a set of questions
used to pre-screen a new product or
service ideaat avery highlevel analy-
sis of market and technological readi-
ness. In the concept development and
rating phases, each qualified idea is
then developed into a robust concept
and assessed in the four categories:
(1) marketing, (2) business, (3) hu-
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man factors, and (4) technical. Using
external and internal knowledge
resources, detailed requirements
for each category were generated.
These requirements facilitate the
development of embryonic ideas into
complete and robust concepts so
decision-makers could subsequently
evaluate the concepts. Developing
concepts using standardized criteria
and formats would allow concept
evaluation by decision-makers to be
more formal, consistent, and compre-
hensive. As a result, each product or
service concept could be assessed and
directly compared to any or all others
that have been through the process.
Intervention Implementation:
Constraints. The processimplemen-
tation phase is often the point where
the organization begins to resist the
proposed change, particularly if the
change threatens established norms
and work practices within the orga-
nization (Tushman & O’'Reilly, 1996;
Sviokla, 1996; Schaffer & Keller,
2003; Smith, 2002). Upon review of
the proposed Galileo process, the ex-
ecutive sponsors were very concerned
that the first three phases were very
labor-intensive. Maintaining multi-
ple, full-time, cross-functional teams
to conduct idea-to-concept develop-
ment activities was neither cost ef-
fective nor organizationally feasible.
Given the current market environ-
ment, the sponsors felt that it would
be impossible to secure funding to
staff these expert resources. Earlier
performance and cause analyses had
revealed that the existing customer-
driven NPD process was already pro-
viding a demand for extension-type
products that far outstripped the
company’s ability to supply them.
The team was faced with signifi-
cant organizational constraints that

would have tobe explicitly considered
or all their efforts could be derailed.
The executive sponsors challenged
the team to find an alternative means
of implementation. An implementa-
tion solution had to be identified that
best addressed performance goals
and organizational constraints, with
minimum organizational and human
distress, and within time and budget.
Given this, the team considered vari-
ousimplementation alternativesthat
would not compromise the conceptual
design of the front-end process.
Intervention Implementation:
Alternatives. A particular challenge
facing the Galileo team was the fact
that a diverse set of individuals (e.g.,
engineers, marketers, project manag-
ers, executives) have the knowledge
and positions required to complete
different aspects of the Galileo
process (idea qualification, concept
development, concept rating, and
concept assessment). While concept
assessment activities are the domain
of decision-makers who have the
authority to approve further develop-
ment or funding, it was not a foregone
conclusion whose domain the concept
development activities should be.
As noted earlier, the use of expert
cross-functional teams to qualify and
develop every submitted idea was
deemed to be an exorbitantly costly
alternative in terms of time commit-
ment and opportunity cost of pulling
individuals away from their jobs for
pre-project analysis. Therefore, the
team sought an implementation solu-
tion that would shift the burden of the
first three phases of the Galileo pro-
cess (i.e., idea qualification, concept
development, and concept rating)
to the original idea generator. The
individual-level performance goal for
idea generators would be to translate
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their embryonic ideas into robust
concepts by conducting a thorough
and disciplined analysis of market-
ing,business opportunity, human fac-
tors, and technical factors following a
standard format. However, since idea
generators (e.g., engineers) typically
do not possess sufficient knowledge
in all of four dimensions, the team
considered three implementation
alternatives:

1. Train all employees in the ar-
eas of marketing, technology, human
factors, and business analysis so that
they are able to qualify and develop
their own idea.

2. Create a corporate directory
of internal subject-matter-expert
(SME)mentorsin the area of market-
ing, technology, human-factors and
business analysis and assign them
(as needed) to each idea generator.

3. Capture the expertise of SME
mentors and incorporate it into an
electronic tool to guide and advise the
idea generators.

Each alternative was evaluated
according toits cost-effectivenessand
feasibility given Nortel's organiza-
tionalstructure, resource availability,
and culture. Training all of Nortel’s
employees in the four areas required
by the Galileo process was clearly
not cost effective or feasible. While
assigning SMEs to idea generators
seemed to be a good alternative, the
reality was that these experts were
already overextended. Furthermore,
due to Nortel’s functional organiza-
tional structure no one at the division
level had the jurisdiction to mandate
that corporate-wide internal experts
assist idea generators.

Based on this analysis, alterna-
tives that advocated the use of human

expertise to implement the process
were deemed too costly and difficult to
implement effectively at Nortel. The
team concluded that information tech-
nology (IT) could be leveraged to cre-
ate an electronic version of a human
SME and overcome the need totrain or
buy cross-functional expertise. An I'T-
based KM tool would enable the front-
end NPD process to be structured,
used, and managed in a consistent
fashion across people and over time.
IT offered additional benefits in that
it could provide efficiencies in process
oversight and administration as well
as create electronic repositories of
the intellectual property associated
with idea generation. Yet, for a KM
tool to be successful, the knowledge
workers would have to employ it in
an interactive and iterative manner
while performing their work.

In order to develop a KM tool,
the team explored Electronic Perfor-
mance Support System (EPSS) tech-
nology. An EPSS integrates principles
found in HPT, artificial intelligence,
computer-based training, information
systems, and performance-centered
design. The attributes of EPSS tech-
nology made it an attractive paradigm
forbuilding a KM tool. An EPSScanbe
used to capture, store and distribute
individual and corporate knowledge,
enabling individuals to achieve de-
sired levels of performance in the fast-
est possible time and with a minimum
of support from others (Raybould,
1995; Brandenburg & Binder, 1999).
The goal of an EPSS is to aid a knowl-
edge worker’s performance by provid-
ing access to integrated information,
knowledge, learning experiences,
advice and guidance at “the moment
of need” (Gery, 1991). Idea generators
and decision-makers would have im-
mediate access to consistent expert
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advice, any time, any place, without
the need for intermediaries. Thus, an
EPSS-enabled front-end NPD process
would facilitate knowledge access,
generation, and ultimately decision-
making. Importantly, an EPSS takes
a systemic view of process tasks, the
knowledge worker, and the workplace
by recognizing that knowledge is in-
separable from the human performers
who develop and leverage it in the
context of work. Knowledge flows from
the processes that

cross-functional team identified and
followed several general system
design requirements. Specifically,
Virtual Mentor should: (1) facilitate
and oversee the four phases for each
knowledge worker as appropriate for
each phase; (2) be intuitive and user
friendly; (3) be flexible in use and al-
low for iterative, rather than forced
sequential input by an idea genera-
tor; (4) provide a learning opportu-
nity for all knowledge workers; (5)

catalog the infor-

help generate and
nurture it (Fahey
& Prusak, 1998).
Thus, the imple-
mentation goal was

For Nortel, IT
would be useful
for managing

mation associated
with all ideas, thus
providing a record
of internal innova-
tion activity; and,

to provide, via one the knowledge (6) minimize the
integrated system, . . administrative
performance sup- inherent in and overhead.

port for the front- generated from In essence,
end NPD process to the front_end NPD Virtual Mentor
all relevant knowl- o would automate
edge worker audi- activities. each stage of the

ences.

Galileo front-end

The team pre-

sented the EPSS implementation
alternative to the executive sponsors.
It was clear that using technology
would address the human resource
and organizational constraints iden-
tified earlier. For Nortel, IT would be
useful for managing the knowledge
inherent in and generated from the
front-end NPD activities. Based on
this, the executive sponsors provided
additional funding and resource sup-
port to continue the project.

Creating Nortel’s KM Tool:
Virtual Mentor
Design Considerations
With the addition of system de-
velopment experts to the team, ef-
forts began to create Nortel's EPSS
KM tool, called Virtual Mentor. The

process, support
the performance of those individuals
working within the process, and man-
age Nortel’s intellectual property. In
addition to simultaneously support-
ing an idea generator and decision-
maker, Virtual Mentor would support
a process owner charged with track-
ing progress. In order to integrate
varied performance requirements
into a single, comprehensive tool,
the team thoroughly analyzed the
diverse, yet interdependent, needs of
the three knowledge worker groups
using Rummler and Brache’s (1992)
performance model, noted earlier in
Figure 1. This model provided a use-
ful mechanism for identifying and
mapping the knowledge processes,
outcomes, and drivers associated
with each knowledge worker group as
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related to process activity, decisions,
and information flows. By consider-
ing the complex interrelationship
of knowledge worker, content and
context, this approach facilitated the
definition of the necessary “know-
how” associated with the “know-
what” of the front-end NPD process
while acknowledging workplace re-
alities (Ruggles, 1998). Importantly,
the approach also guided the team
as they explicitly considered moti-
vational factors (i.e., feedback and
consequences) that would ultimately
influence each knowledge worker to
accept the Galileo process and use
Virtual Mentor.

The analysis revealed that each
knowledge worker would require
different kinds of performance sup-
port, and each would add or draw
different content to/from the system.
Since a fundamental intermediate
purpose of KM is to build some de-
gree of shared context among diverse
knowledge workers participating in a
process (Fahey & Prusak, 1998), Vir-
tual Mentor was designed with this
in mind. Interfaces were designed
to provide various question-specific
advice and resource pointers. In the
following, we briefly describe Nortel’'s
KM EPSS tool.

Virtual Mentor: Performance
Support for Knowledge Workers
Virtual Mentor provides knowl-
edge-based support to idea gen-
erators so they are not faced with
ill-structured tasks attributable to
knowledge inadequacies. This sup-
port is provided on-demand through
context-specific advice for each ques-
tion such that the assistance of a
human SME is emulated. Similarly,
decision-based support is provided
to decision-makers enabling them

to compare and contrast the various
concepts’ salient attributes as they
relate to business needs and perfor-
mance goals. Such support enables
decision-makers to make informed
funding decisions for new product/
service concepts. Finally, produc-
tivity-based support is provided to
process owners who are tasked with
tracking the progress of both idea
generators and decision-makers that
interface with the system. Virtual
Mentor provides this support via a
customized interface to the system
that automates many of the search
and monitor tasks that would tradi-
tionally be carried out manually. In
the following brief description of the
electronic process, we focus on the idea
generator and decision-maker roles.

Step 1: Idea Qualification. The
purpose of this phase is to provide a
quick, structured, and standardized
mechanism whereby many ideas
can be pre-screened at a high level
(i.e., market readiness and technical
feasibility) and narrowed to a few po-
tential candidates for development.
All submitted ideas are captured and
managed in the Intellectual Property
(IP) Catalog for potential future use.
In this phase, an idea generator is
presented with a list of ten screen-
ing questions. The idea generator is
prompted to use secondary research
(e.g., trend forecasts, Forrester Re-
ports, ete.) to develop appropriate
answers to open-ended questions
and assign numerical ratings to their
answers. Once the idea generator
finishes, Virtual Mentor rates the
idea using a scoring algorithm. If the
idea passes, the idea generator may
move onto Concept Development. If
not, he/she is prompted to investi-
gate specific questions that warrant
further research.
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Step 2: Concept Development.
This phase assists idea generators
in “growing” their embryonic ideas
into robust concepts. By answering
twelve templates of questions, ideas
are developed in the relevant critical
areas of marketing, technology, busi-
ness analysis, and human factors.
The questions were developed based
on prominent NPD best practices
research (e.g., Cooper, 1993; Craw-
ford, 1994) and Nortel-specific NPD

the critical areas of marketing, tech-
nology,business analysis,and human
factors. The idea generator provides a
rating on a standard scale, a qualita-
tive explanation of the rationale un-
derlying the ratings, and a confidence
level for each response. This phase
is designed to continue the ongoing
process of using, creating, and captur-
ing knowledge relative to an evolving
concept. Upon completion, the idea
generator submits the concept to the

experience. While Catalog for evalua-

providing struc- tion by a decision-

ture, the intent is The Objective maker.

not to restrict in- Step 4: Con-

novative creativ- Ofconcept cept Assessment.
P

ity since people development is not The purpose of this

create knowledge
in a largely self-
generating process
(Leonard & Sen-
siper, 1998). An
important aspect
of this phase is
the consideration
of potential cus-
tomer uses and
users. This ulti-
mately facilitates

to simply collect
information...
but rather to
imbue data and
information with
decision- and
action-relevant
meaning.

phase is to assist
decision-makers
in the evaluation
process as they ap-
prove, reject, or re-
cycle new product
concepts for fur-
ther development
or funding. Im-
portantly, Virtual
Mentor translates
the structure of the

the building of a
shared context by
providing decision-makers a way to
understand what idea generators
had in mind. The objective of con-
cept development is not to simply
collect information (which could be
disjointed), but rather to imbue data
and information with decision- and
action-relevant meaning.

Step 3: Concept Rating. The
purpose of this phase is to provide a
common framework within which all
NPD concepts can be quantitatively
rated. In this phase, the idea gen-
erator rates his/her concept using a
standard set of questions related to

idea generators’
inputs into the “lo-
cal” language of the decision-maker
(e.g., usage scenarios, SWOT analy-
sis). Virtual Mentor also presents a
multi-dimensional visual represen-
tation of each concept’s quantitative
ratings and provides access to all
of the qualitative and quantitative
reasoning provided by the idea gen-
erators. Since the first three phases
were designed to generate and codify
standard sets knowledge about new
product concepts, Virtual Mentor
supports higher order “Why/Why
Not” decision-making that is more
comparative in nature than the tra-
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ditional “Go/No Go” type decisions
that assess concepts independently
of each other (Cooper, 1993). Impor-
tantly, the reasoning and knowledge
employed by the decision-maker in
the “Why/Why Not” decision is also
captured. This provides a mecha-
nism to give idea generators detailed
feedback, necessary for learning and
continuing incentive to participate.
All of the knowledge associated with
the idea generators’ and decision-
makers’ work is cataloged by Virtual
Mentor.

Validation and
Implementation

A pilot test of Galileo and Virtual
Mentor was conducted using the 112
ideas that had been generated ear-
lier by employees from Sales and
Support, Global Services Planning,
and Marketing Development. The
original idea generators used Virtual
Mentor to work through Idea Quali-
fication, yielding a list of 13 ideas
that passed initial screening criteria
and warranted further development.
This subset of ideas was developed
into robust concepts as the idea
generators worked through Concept
Development and Concept Rating.
Following this, two executive-level
decision makers completed Concept
Assessment and selected seven ro-
bust product and service concepts for
funding. These seven concepts were
ultimately handed over to the ap-
propriate internal groups for further
development.

For the corporate sponsors, the
pilot test provided a “proof-of-con-
cept.” The sponsors believed that the
Galileo process and Virtual Mentor
provided a means to exploit Nortel’s
knowledge assets and change the
performance capability of front-end

NPD process performers. The experi-
ences of the employeesinvolved in the
pilot confirmed that Virtual Mentor
supported the performance system
within which they worked (Rummler
& Brache, 1992). Idea generators
and decision-makers indicated that
Virtual Mentor provided the support
and resources necessary to perform
process tasks, made clear in a logi-
cal process flow what inputs were
required, and clearly conveyed the
desired process outputs of each. Ad-
ditionally, idea generators found that
the experience worthwhile as it pro-
vided a learning opportunity. Impor-
tantly, they had immediate access to
the rationale for the “Why/Why not”
decision associated with their con-
cepts. The decision-makers indicated
that using Virtual Mentor saved time
and increased the certainty associ-
ated with selection decisions.

For the project team, the pilot test
results laid to rest a major concern
associated with many KM initia-
tives—is there incentive for knowl-
edge workers to use the KM tool, and
share their ideas and knowledge?
Interviews with idea generators
indicated that getting a product or
service concept funded traditionally
depended more on good presentation
and sales skills than on the actual
quality of the concept. Virtual Mentor
provided a way to “level the playing
field” by allowing good concepts, not
good sales people, to rise to the top.
According to the idea generators,
Virtual Mentor was a thorough and
rigorous process. Similarly, decision
makers indicated that the increased
certainty and comparative “Why/
‘Why not” analyses would improve the
decisions directly attributed and alle-
viate the professional risk associated
with decision making by creating a
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historical record of the rationale used
in selection decisions. The results of
the pilot test confirmed that Virtual
Mentor addressed the factors that
Rummler and Brache (1992) identify
as potential influences on work be-
haviors and performance.

Members of the project team
conducted demonstrations and pre-
sented the results of the pilot study
to divisional managers. Emphasis
was placed on the alignment of the
Galileo process and Virtual Mentor
tool with organizational strategic
goals. Using the pilot as evidence,
the project team showed how Nortel’s
Galileo process and Virtual Mentor
tool, with its strong linkages between
context and content, would encour-
age innovation, knowledge sharing,
and enhance decision making. Im-
portantly, fewer resources would be
required as divisions could avoid the
time, effort, and funding necessary
for cross-functional teams, who in
the past were responsible for front-
end analysis. And, executive decision

makers would not be involved until
the last phase of the process. Inter-
nal marketing efforts (demos, pilot
study and analysis, corporate news)
built demand for Galileo and Virtual
Mentor. In concert with internal mar-
keting efforts, a Web-based version
of Virtual Mentor was installed on
Nortel’'sintranet to facilitate wide ac-
cess and use. Guided by principles of
HPT and KM, the resulting solution
enables the creation of a work en-
vironment necessary to achieve the
performance requirement of generat-
ing a continuous stream of innovative
ideas (see Massey, Montoya-Weiss, &
O’Driscoll, 2002 for further details
regarding the implementation and
evolution of this project). Table 1
summarizes the core benefits real-
ized by Nortel.

Discussion and Conclusion

As KM becomes a strategic activ-
ity in organizations, the most suc-
cessful efforts will need to combine
performance-centered analysis with

Leverage and growth of knowledge base

Table 1
Benefits of Galileo Process and EPSS

Standardization of front-end NPD process

o It captures, stores, and disseminates
value-added, insight-laden knowledge.

e It improves knowledge transfer across
business, technology, marketing, and
human factors areas.

e It leverages scarce organizational
resources by electronically emulating
cross-functional expertise.

e It reduces time wasted in finding
data, information, or knowledge.

It facilitates consistent
implementation across people and
over time.

For idea generators, it “levels the
playing field” and allows good
concepts, not good sales people, to rise
to the top.

For decision-makers, it improves
the quality and efficiency of concept
selection.

For process owners, it improves the
opportunity for process control and
minimizes administrative overhead.
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the appropriate use of IT The objec-
tive of this paper was to illustrate
how HPT can be used to successfully
inform and guide KM initiatives.
As summarized in Figure 3, Nortel
successfully applied the HPT frame-
work and EPSS paradigm to improve
its innovation process, support the
performance of those individuals
working in the process, and capture
the knowledge generated as a result.
Specifically, by addressing “what to
do,” HPT facilitates the reengineer-
ing of knowledge-intensive business
processes. By considering “how to do
it,” HPT informs the development
and implementation of performance-
centered KM solutions. Based on
our experience in this case study, we
offer lessons for other firms on how
HPT can be used to guide for KM
initiatives.

First, organizations should focus
initial KM efforts on critical business
issues that have high payoff and are
aligned with organizational strategy.
As prescribed by HPT, Nortel spent

a substantial amount of time clearly
defining the business issue and asso-
ciated performance problems rather
than worrying about semantic dif-
ferences between data, information,
and knowledge. With HPT’s focus
on performance outcomes, organiza-
tions can gain a deep understanding
of how outcomes and activities at
all levels (organization, process, and
knowledge worker) inter-relate. In
doing so, KM initiatives will be pur-
poseful and systematic.

Second, knowledge should be
treated as a process rather than as
a product. Successful KM initiatives
must recognize that knowledge is cre-
ated, transformed, and transferred in
an interconnected, complex system
of functionally related components.
With its system view, HPT facilitates
the understanding that knowledge is
meaningless when disconnected from
the people and processes that gener-
ate and use it (Gilley, 2000). Since or-
ganizations are complex systems af-
fecting the performance of knowledge

Definw Siratoglc Goals
2 Develop a Process.
and Objectives: based Intervention:
- Increass number and markst
acceptance of products
and services Design and Develop
- ntion Virtusl Montor: Yooos kM ool
; - pecify Intarve - Spacify knowledge worker ‘support knowledge
Porformance kzati
N - Organization structure - Assess factors thet Influence |l %0 ot
Rewiromerts: ~Gost Work benauiors and oulcomes it O
h°°"" s -Map tool to support the
bt Jdantity goals and objeciives?
Salution Alternutive: Lol

Spectty Performance - Shift burden of conoept

and Catises: development to kiea

No dlear front-end —_ gonerstors =
NPD process to - Emulato axperiiss of
identit, capture, and SMES via EPSS technology
‘evaluate ldoas.
Parformance and Intervention
Cause Analyses Analysis

Figure 3. Operational Application of HPT.
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workers, HPT guided KM initiatives
require a collaborative effort involv-
ing all relevant stakeholders.

Third, much has been made of
the need to assess the “know-what”
associated with the “know-how” in
KM initiatives. However, knowledge
needs and gaps provide only part
of the picture. Other factors affect
the use and creation of knowledge
by individuals. As illustrated in
this case, issues related to process
tasks, performance specifications,
consequences, and feedback provide
a deeper and broader view of the
work and motivational environment
in which performers create, share,
and use knowledge. Rummler and
Brache’s (1992) human performance
system model provides a useful ap-
proach to understanding, supporting,
and integrating the “performance
systems” of various stakeholders.

Fourth, while IT capabilities allow
firms to access, embed, and transfer
knowledge, the real challenge con-
cerns the complex interplay between
content, context, and the knowledge
workers who pull the process pieces
together. Technology in and of itself
is not likely sufficient for effective
KM. Rather, the key is to create
links between technology and the
performance system surrounding
people. With a keen understanding
of desired performance outcomes and
the environment surrounding knowl-
edge workers, organizations can then
use technology in a systematic and
systemic way to address performance
problems. As the EPSS paradigm sug-
gests, if technology supports a knowl-
edge worker’s performance system,
then they are more likely to use it.

In conclusion, a KM strategy
entails developing a portfolio of stra-
tegically focused initiatives required

to achieve business results. HPT can
inform KM initiatives by providing
a systematic way to understand and
bring about the changes necessary to
enhance performance at all levels. We
hope that the lessons derived from
this case study will help guide other
firms in their own endeavors.
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