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Abstract consistent with the process view articulated in [10] and

Today, a second generation of computer-basedcorresponds with the customary reengineering focus on
reengineering tools employ knowledge systemsthe process as a central unit of analysis (e.g., see [6, 15]).

technology to automate and support key, intellectual  Unlike first-generation BPR tools, knowledge systems
activities required for effective process-workflow directly address the kinds of deep, distributed knowledge

redesign. But a central question remains as to the and specialized expertise associated with knowledge work

effectiveness of redesign through such knowledge systemguch as process redesign [34], and they can augment first-
The research described in this paper is focused on testingd€neration tools to reduce reengineering time and expense
the effectiveness of knowledge-based, process-workfloWl6]. Important questions associated with feasibility of
redesign Systems_ We emp|0y one such System Ca”eﬂJCh tools and their effect on reengineering efficiency are
"KOPeR-lite" as a platform for experimentation to assess NOW being addressed through research, in which the use
the relative efficacy of redesigns generated by computerand utility of process-workflow redesign systems is
versus those deve|0ped by pe0p|e_ In this sense, Wgemonstrated in  "industrial strength" reengineering
conduct a modified Turing Test to compare redesign €ngagements (e.g., see [31]). A number of such
performance of reengineering analysts with that of the reengineering engagements now have knowledge-based
knowledge system. A number of important conclusionstools employed to analyze and redesign major processes,
have implications for process-workflow redesign and Some consisting of a thousand activities or more and many
practice, including issues associated with leading hundreds or thousands of employees. It is in these, major
adoption of knowledge system technology and extensioi€€ngineering projects that the potential of second-

of redesign automation systems such as KOPeR-lite. generation BPR tools appears greatest. _
But a central question remains as to the effectiveness

of process-workflow redesign through such knowledge
1. Process-workflow redesign support systems. It does little good to quickly complet.e a poor

redesign, for example. Another question pertains to the
gxperience level to be supported tgh process-
workflow redesign systems. For example, do such systems

and [14]—the phenomenon has lost much of the offer greater potential as "assistants" to reengineering

hyperbole and attention in the management press thafXPerts or as "expgrts" _themselvgs to support relative
surrounded its early years. Yet few would argue the novices in the reengineering domain? And in which BPR

opportunities for performance improvement have beencome)_(tS and environments should a process_-workflow
exhausted or the need for process redesign hagedeygn system be pref_erred.to ahuman, ar_1d vice versa’?
diminished. This is particularly the case in the area oft t‘_l'he trhesea;fcht.descrlbedflrll th'sl p()japetr) IS (fjocused on
workflow automation, as many firms are simply inserting es Ilg‘lg ede ec |ven(:ss OW now el ge-based, hproc?ss-
enterprise workflow technology into their operations wor OW redesign "sys ems. Ve employ one such system
without first redesigning the underlying processes called KOPeR-Ute as_aplatform for experimentation to
themselves. This practice is colorfully referred to as assess the relative efficacy of process-workflow redesigns
"naving the cowpaths” [14] generated by computer versus those developed by people.
Today, a second-ge.neration of computer—basedm this sense, we conduct a modified Turing Test (see
reengineéring tools employ knowledge systems [35]) to compare redesign performance of reengineering
technology to automate and support key, intellectual analysts with that of the knowledge system. In a set of

activities required for effective process-workflow gxper.lgnezjnys tkthward th'ks enld,d the TSt of fWh'Ch IS
redesign. By "process workflow," we mean the ordering, escribed in this paper, knowledge system periormance 15

sequencing, organization and technology associated Witi‘FomFared dlrectt[y W';[h thdat (.)f reengtlr?ederlng 30¥'Cels W\?VO
the flow of work through an enterprise process. This is employ conventional redesign methods and fools. We

As we approach the ten-year mark for business proces
reengineering (BPR)—based on seminal articles by [8]
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focus initially on this group becausex ante novices which represents a common notation for evolutionary
appear to have the most to gain through redesignprocesses.
automation tools such as KOPeR-lite. For instance, absent KOPeR supports process redesign uigio automation
some kind of knowledge-based system, the novice isof two key, intellectual steps highlighted in bold in the
almost totally dependent upon external BPR consultingfigure: diagnose pathologies and match transformations.
services. In follow-on experiments—beyond the scope of Pathology diagnosis is focused on identifying problems and
this paper—we are also interested in examining humanshortcomings associated with a process, and transformation
versus machine redesign performance at the expert levelmatching concentrates on selecting the most appropriate
for clearly, most BPR consultangerform at this expert  technologies or other enablers of dramatic performance
level. improvement. Automation of such intellectual activities
Following this introduction, we provide background represents a sharp contrast with the kinds of process
information pertaining to redesign automation and supportmodeling and simulation support generally available
through the KOPeR-lite application and outline the through first-generation tools. In the remainder of this
experimental design conceived to test its redesignsection, we provide a high-level overview of the KOPeR
efficacy. We then report experimental findings and architecture and then briefly describe the mechanics of this
generalize from laboratory results to professional redesignknowledge-based, process-workflow redesign system.
practice in the field. A number of important conclusions
have implications for process-workflow redesign and 2.1. KOPeR architecture
practice, and we use these conclusions to refine an agenda
for further experimental research and knowledge system The original version of KOPeR was implemented to

development in the workflow area. contain and reason with considerable domain-specific
knowledge, in additon to more general, domain-
2. The KOPeR application independent redesign rules. As a UNIX system predicated

on the KnowledgeCraft tool, however, this original version
became difficult to maintain and impossible to port to a PC
environment. KOPeR has since been partially re-
implemented and extended to provide automated redesign
support thragh a Web interface [29].

To provide some contrast between the systems, we refer
to this re-implementation as "KOPeR-lite" to depict the

Select preferred Implement
choice —— > redesign

Model domain-independent nature of its knowledgebase; that is,
process KOPeR-lite lacks the considerable, domain-specific
Test alternatives _ Measure, configuration knowledge formalized through the original KOPeR, and its
Identify redesign capabilities are notably less strong. Nonetheless,
_ process even KOPeR-lite serves to demonstrate the concept of
Generate redesigns Diagnose pathologies intelligent workflow-redesign problem solving. And this re-
Match implementation delivers its redesign functionality to the

Web through a commercial bridge, which provides direct

transformations
access to a local client and includes an interface for Internet
Figure 1. General Redesign Process access by remote clients. With this, KOPeR-lite has the
capability to access process data from anywhere on the
Previous research has described the coceptledge-  Internet and remotely deliver intelligent reengineering

based organizational process redes|[@i] and articulated  support thragh ordinary HTML-based forms.
how the proof-of-concept KOPeR agent [32] provides  The high-level KOPeR-lite architecture is presented in
automated redesign support thgh measurement-driven Figure 2. Two principal KOPeR-lite functions depicted in
inference. KOPeR automation and support focus the figure include pathology diagnosis and transformation
specifically on the redesign phase of the BPR Life Cycle matching. These functions correspond directly to the twin
(cf. [13, 20]), as illustrated through the general redesigntaxonomies labeled in the figure as part of the
process in Figure 1. The sequence of process-redesigknowledgebase (KB)—one taxonomy for process
activities delineated in the figure represents a blend ofpathologies, another for redesign transformations. The KB
expert reengineering methodologies—particularly those ofalso incorporates a repository of process models used to
[1, 6, 15, 17, 19]—synthesized together to compose anrepresent various processes (e.g., from the domains of
analytical method supporting measurement. The pathsoftware engineering, finance, accounting and
through these steps is delineated as a spiral in the figureprocurement). These are predicated on the process
ontology first developed in [22] and later extended in [25]
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through work on the Articulator, a knowledge system for Table 1. Example Process Measures

general process diagnosis and repair (see [23, 24]). Measure Graph-Based Definition
Process models supply instance-level information or process Length Nodes in longest path
“facts” pertaining to a process, which are used to support process Breadth Distinct paths
automated reasoning. Process Depth Process levels
Process Size Nodes in process model
Process Feedback Cycles in graph
: e Parallelism Process Size divided by Length
; G2 Environment IT Support IT-support attributes
Remote clients | KOPeR-lite IT Communication  IT-communication attributes
| . IT Automation IT-automation attributes
Functions . . . .
- Pathology Organizational Unique agent role attributes
diagnosis Roles
- Transformation Process Handoffs Inter-role edges
matching Organizations Unique organization attributes
Knowledgebase Value Chains Unique Value Chain attributes
- Process
pathologies
;r::gfifg;ﬂons Pathology diagnosis is predicated upon a taxonomy of
| . -p del process pathologies used for classification of problems and
i Local client rocess moaels K . .
‘ shortcomings. This taxonomy formalizes some of the deep

Figure 2. KOPeR-lite Architecture reengineering knowledge required for process redesign. The
idea is to use process configuration measurements to detect

The functions and knowledgebase comprise the core@nd classif_y a variety of common process pathologies. The

of KOPeR-lite and operate within the large box labeled taxon_omy is constructed from the BPR I|teratl_Jre, as classes
"G2 environment' in the figure. KOPeR-ite is and instances of pathologies are synthesized from the

implemented using the G2 development tool [9], which various process problems and s_hortcomings noted in the
also provides an inference engine, user interface€XPert reengineering methodologies from above (e.g., [1,
functions, file and KB housekeeping and other services®))- Pr_oblematlc conditions described in the many published
expected from a shell tool. The fourth KOPeR-lite redesign cases (e.g. [11, 21, 37, 38]) are similarly used to
element is labeled "Weblink." This bridge facility links ©Organizé and populate the taxonomy. The class-level

KOPeR-lite reasoning to remote clients through the t&xonomy of process pathologies is presented in Table 2,
Internet, functioning effectively as an application along with a sample instance from each of the ten classes.

programming interface (API) for TCP/IP networking and  KOPeR-lite employs a set of IF-THEN rules to classify
servicing Web browser HTTP requests. It enables pathologies on the basis of process measurements. For
KOPeR-lite to dynamically generate Web pages providing instance, th@arallelismmeasure characterizes the extent to
intelligent redesign recommendations that are tailored toWhich process activities are performed in a sequential (low

each specific process submitted for KOPeR-lite analysis. parallelism) versus concurrent (high parallelism) manner. If
the measured value of parallelism for a process falls below

2 2. KOPeR-lite mechanics some empirically determined threshold, then KOPeR-lite

fires the rule corresponding to the "sequential process
SJE)WS" pathology. This is listed as an instance of the
dpathology class "problematic process structure” in Table
2. A large number and variety of process pathologies can
Pe diagnosed in this manner.

Table 1 summarizes a sample of process measures u
to drive the KOPeR-lite inference, along with graph-base
definitions to operationalize the metrics. These KOPeR-lite
measurement constructs conform to the graphical nature o
most tools used for process modeling today (see [5]) and are
naturally suited for process redesigns associated with ,
workflow automation. Notice all measures defined in the 1-2Ple 2. Taxonomy of Process Pathologies
table are operationalized in terms of simple graphical_Pathology Class Sample Instance
elements (e.g., nodes, edges, attributes, paths). KOPeR-lite's®roblematic process Sequential process flows
inferential power derives from heuristic linkages between Structure
such graph-based measures and corresponding proces$ureaucratic organization —Job specialization

pathologies that can be diagnosed (see [33]). Fra}gmented process flows  Process friction
IT infrastructure Manual process

“Checking” approach to Review-intensive process
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quality need for IT infrastructure (e.g., network technology) to
Centralized authority Long decision chains support workflow automation. When redesigning a paper-
Under-utilized human Training emphasis based process, for instance, KOPeR-lite may recommend
potential network technologies and electronic communications as
Inhibitive leadership Directive supervision necessary prerequisites to a workflow application for
Centralized information Central database automatic routing and support of process activities.
architecture To reiterate, KOPeR-lite automates two key, intellectual
Deficient core Low IT expertise redesign activities: pathology diagnosis and transformation
competency matching. The graph-based process measures enable

KOPeR-lite to naturally accommodate most process

Transformation matching is also automated through redesigns associated with workflow automation. And
KOPeR-lite. A second taxonomy of redesign KOPeR has been demonstrated—in both the laboratory and
transformations is used for matching with pathologies. Thisfield—to provide a feasible and efficient approach to
taxonomy formalizes additional, deep reengineering redesigning process workflows. As noted above, however,
knowledge required for process redesign. The idea is to uséhe question of redesign effectiveness remains to be
measurement-driven, diagnostic information from the stepsanswered. The research design that follows addresses this
above to match appropriate transformations. This taxonomyduestion directly.
is also constructed by drawing from the BPR literature, as
classes and instances of redesign transformations ar8. Research design
synthesized from the various enabling technologies,
organizational changes, workflow modifications and like The research design centers around laboratory
interventions noted in the expert reengineering experimentation. Experimentation offers a number of
methodologies. Redesign transformations described in thaesearch benefits, including control over variables,
many published BPR cases are similarly used to organizemitigation of confounding, enhanced replicability and others
and populate the taxonomy. The class-level taxonomy of[18]. And this technique can overcome many acknowledged
redesign transformations is presented in Table 3, along withthreats to validity (see [3]). Experimentation is employed

a sample instance from each of the seven classes. extensively in the physical sciences for these reasons, but
perceived problems with external validity and
Table 3. Taxonomy of Redesign Transformations generalizability of laboratory experiments complicate use of
Transformation Class Sample Instance this research method in the business domain [26].
Workflow reconfiguration ~ Process de-linearization In this investigation, we help promote external validity
Information technology Shared database system  and generalizability by having representative subjects
Organizational design Case manager perform widely practiced process-workflow redesign tasks
Human resource Team-based using common BPR methods and tools. Aside from some
compensation artificiality imposed through the laboratory environment,
Information availability Informate agents this closely matches the manner in which redesign is
Inter-organizational Supplier-managed accomplished in the enterprise (see [6, 15]). Thus, the
alliance inventory experimental task associated with this study should
Management & culture Employee stock externalize well to practice. The subjects are also
ownership representative of the target professional group addressed

through this research. And the experimental task is

KOPeR-lite also employs a set of IF-THEN rules to reprgsentative of redesign activities commor_ﬂy performed in
match pathologies with the appropriate redesign the field. Thus, results should also generalize well bgyond
transformations. For instance, the "sequential procesdhe laboratory. These aspects of the research design are
flows" pathology from above will cause KOPeR-lite to fire described in greater detail below. _ _
the rule corresponding to "process de-linearization,” an  The specific task assignment studied through this
instance of the transformation class "workflow €Xperiment involves generation of redesign alternatives for
reconfiguration” in Table 3. A large number and variety of & Process workflow. As the name implies, this task requires
redesign transformations can be matched in this mannerSubjects to identify and describe one or more possible
individually as well as in combination; that is, KOPeR-lite altérnatives to be considered for redesigning a process
"recommends” redesign transformations independently inWorkflow. Subjects are assigned background reading about
a first pass through its reasoning and then suggest§e€ngineering (e.g., [28]) and required to read the "Credit
effective combinations and partial orderings of such Financing Case” [15, pp. 36-39], [30]) several days before
transformations. For example, KOPeR-lite's the experiment. The case description includes textual

knowledgebase includes concepts such as the prerequisitdiScussion and a "rich pictures” representation (see [4]),
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along with supplemental and complementary processeffectiveness criteria outlined below. Speed is often touted
information (e.g., the kind of graph-based information used as an advantage of hiring external consultants.
by KOPeR-lite). Subjects also receive a one-hour KOPeR-lite performs the same process-redesign task as
reengineering lecture prior to being tested in the laboratory.the subjects, subject to the same time constraints and
Together, these activities constitute our training example.information in the form of process diagrams and
This approach is similar to the pre-experimentation measurements. KOPeR-lite requires about one minute to
techniqgues employed to assess the performance of @nitialize, accept the process information and generate its
maritime expert system [12]. redesign alternatives. Evaluation of redesign performance is
Further, subjects are encouraged to think about how toconducted by the course instructor (i.e., the researcher in
redesign processes for several days preceding thehis study). This understandably introduces some bias, as
experiment, as they are directly exposed to the creditonly one instructor's views are reflected in the redesign
financing case and have ample opportunity to ask questionperformance data. A follow-on study using a second
pertaining to reengineering in general—or credit financing evaluator can be conducted to improve the experiment's
in particular—before the experiment begins. Moreover, thereliability and allow for statistically testing inter-rater
experiment is conducted within the context of a graduateagreement.
information systems course, which ensures the background Two operationalized criteria are consistently applied for
readings and other preparations are completed.assessment of both human subjects and KOPeR-lite
Additionally, subjects are motivated to perform well on the performance: 1) quantity of redesign alternatives generated
experimental task through competition for peer recognition during the experiment, and 2) potential of each redesign
and prizes. alternative to improve process performance. The basis for
The experiment directly compares the performance ofoperationalization of these criteria is straightforward.
KOPeR-lite with that of a group of reengineering novices Specifically, thequantity criterion is operationalized as the
tasked to generate redesign alternatives from a commomumber of distinct redesign alternatives generated by a
process workflow description. As noted above, the subject in the time period allowed by the experiment. Each
reengineering novice group is composed of graduateredesign alternative must be unique and clearly
students in the information systems curriculum. In this distinguishable from the process baseline to be classified as
particular group of subjects, every student is professionally"acceptable." Also, each corresponding process description
employed, has between five and fifteen years' experiencenust clearly describe how the redesigned activities would
and holds a full-time, middle-management position be performed. And each redesign alternative must be
involving knowledge and information work. This subject feasible, in that the enabling redesign transformations must
group is quite typical of the work experience and be based on demonstrated technologies and approaches that
responsibility level associated with process redesign inare available or in use today. Thus, redesign transformations
practice. must be realistic and attainable by an enterprise today
Subjects are screened before the experiment on the basiglthough perhaps involving novel technologies and/or high
of prior BPR experience, and to ensure "novice" status, thamplementation risk). This feasibility requirement is
experiment excludes anyone who has worked previously incharacterized as the "no Star Wars" restriction.
a reengineering capacity. All eligible students in the class  Thepotentialcriterion is operationalized as the potential
are required to participate in the experiment, so we avoidof each, distinct redesign alternative to improve process
many problems associated with self-selection bias. A totalperformance. Performance-improvement potential is rated
of thirty-two people participated in the experiment. and scored according to four categories: 1) unacceptable
Under laboratory conditions, in which availability of redesign (score = 0)—does not meet acceptability criteria
information, access to tools and assistance, problem-solvindrom above; 2) negligible improvement (score = 1)—
time and other key variables are strictly controlled, the reflecting expected single-digit or negative performance
redesign performance of each subject is evaluated. Subjectisnprovement over the process baseline; 3) moderate
are provided a description of the process to be redesigne@mprovement (score = 2)—reflecting expected cost and/or
during the experiment—this is the same "Credit Financing cycle time gains on the order of tens of percentage points;
Case" reviewed as homework—and instructed to write aand 4) dramatic improvement (score = 3)—reflecting
short description for every distinct redesign alternative theyexpected order-of-magnitude gains in terms of cost and/or
can generate. Aside from the homework assignments, theycle time. Ratings are based on three factors: 1) the
entire experiment takes place within one two-hour classredesign transformations coincide with one or more of the
session. Each subject is allotted roughly half the session fosame redesigns cited in the credit financing case; 2) the
the redesign task itself. The limited time allotted for the researcher's BPR experience; and 3) current reengineering
experiment therefore implicitly tests the speed at which guidance suggesting redesign transformations applied in
redesign alternatives can be generated, in addition to theombination lead to greater performance gains.
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3.1. Experimental hypotheses implemented, this input is classified as infeasible (i.e.,
“unacceptable”) and is assigned a score of zero.
We develop two primary hypotheses to be tested Another subject (number 4) describes a portion of one
through the experiment. First, KOPeR-lite is expected to redesign alternative (Alternative 4-1) as follows.
exceed the redesign performance of the average
reengineering novice. The knowledge system is designed The credit approval process can be integrated with the
and developed to integrate deep reengineering knowledge application for financing. Upon approval, desired terms
and redesign expertise captured from experts in the field. can also be taken from the application and matched with
Given that process redesign represents a knowledge- pricing information to give a quotation. This is
intensive activity, we would not expect a novice who lacks  essentially 2 steps. Approval and development of terms.
such knowledge and expertise to perform at the same level.
The first hypothesis follows. Because we are using two This redesign alternative proposes to combine steps that are
dimensions—quantity and potential—to define redesign performed separately in the process baseline. This
performance, this hypothesis has two parts. constitutes a redesign alternative that is distinct from the
baseline, and the proposed integration appears to be
Hypothesis 1a KOPeR-lite can generate a greater quantity feasible, so this constitutes an acceptable redesign
of redesign alternatives than the average novice. alternative. Despite the proposed integration of steps and
Hypothesis 1b KOPeR-lite can generate redesign reduction of handoffs, however, absent automation or some
alternatives with greater potential for performance other change enabler, the process steps appear to be
improvement than the average novice. performed in essentially the same manner as specified by
the process baseline. Because little performance
Second, a question then arises whether people poolingmprovement would be expected from this change, we
redesign alternatives can outperform KOPeR-lite, even ifassess the performance potential of the corresponding
the average person individually cannot match the redesign alternative as "negligible” and assign a score of
performance of this knowledge system. This leads to aone.
related, second hypothesis, which similarly has two  Subject 6 also develops a redesign alternative
constituent parts. (Alternative 6-1) assessed to offer "negligible” potential for
performance improvement (score = 1). This redesign calls
Hypothesis 2a KOPeR-lite can generate a greater quantity for transmitting all process information electronically, as
of redesign alternatives than the combined novice group. ~ 0pposed to using paper and telephonic media. Agthave
Hypothesis 2b KOPeR-lite can generate redesign View this as a positive step that can significantly decrease
alternatives with greater potential for performance the transport time for process work, simply installing a
improvement than the combined novice group. network and e-mail application, for instance, to speed
communications is unlikely to offer more than a negligible
increase in process performance. As noted above in the
context of workflow automation, such redesign
transformations are colorfully referred to as "automating the
mess" in the reengineering literature (cf. [14]).
Subjects provide hand-written descriptions of redesign qu comparison, KOPeR-Ilte generates - a _S|m|lar
alternatives generated during the experiment. They areredeS|gn alternative (Alternanve KOPeR-lite-3) calling for
asked to write short paragraphs describing each redesigHetwork'en""ble(j e_—ma|I aqd shared dgtabases. For the same
alternative (no more than one page per redesign). Spac(reeason, the potential of this KOPeR-lite-generated redesign

precludes inclusion of the subjects' responses in full text,IS also_ assesseq as neghg_lble (score = 1). As a note, one
but here, we summarize selected responses to provide so ay disagree with any particular assessment such as this—

characterization of the raw data captured and analyze néj arlotherhreﬁearcherlmay clgssn;y and sc;)re th:ﬁs and other
through this experiment. redesigns higher or lower in terms of performance

For instance, Subject 3 proposes to "automate all [thepotential—but such absolute measurements are not as

process] steps." This redesign alternative (Alternative 3_2)|m£8rtgnlt_t N .?;'S stud;: tash thEeIatweb_petrforTn;]anEe (.)f ¢
is assessed as "infeasible," however, because it fails t ER-lite with respect to human SUDJECLS. The Key 1S Tor

specify how all such steps could be performed without uman- and computer-generated redesigns to be assessed

human intervention. Notwithstanding the power and con3|stentlyt.b W% ensure i sucl_h dcor_1tS|§tency through
potential of expert systems, workflow applications, assgsir_ne? 6asde oIn opera |ona|zed C”;”?- it .
intelligent agents and other modern automation capabilities ubjec €velops a second redesign allernative

we are not convinced the entire process can be automate&'.A‘Itterrt]."’ul'\qte 6'2)% which IS assessed tto offer "intjzde?rt](?"
Without more information about how this redesign could be potential for performance improvement (score = 2). This

3.2. Experimental data
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latter redesign is based on the "case manager' concept, Observe that while many subjects have no such
which is widely noted in the reengineering literature as unacceptable redesigns (minimum = 0), at least one
appropriate for a process such as this (e.g., linear sequenagenerates three infeasible or indistinct alternatives
of relatively straightforward, administrative steps; see [15]) (maximum = 3). The same summary statistics for the
and is actually recommended in the credit financing case.'negligible" column (score = 1) indicate the average subject
We note KOPeR-lite also recommends use of a casegenerates one redesign assessed to have negligible impact in
manager (Alternative KOPeR-lite-2) and is scored terms of potential to improvement process performance.
accordingly (i.e., offering moderate potential, score = 2). One subject generates seven redesigns at this level of
Again, we ensure consistency of assessments to suppopotential for performance improvement (maximum = 7).
comparative analysis of KOPeR-lite and the novice group. Statistics corresponding to the eighteen moderate-potential
As an example of a redesign offering potential for redesign alternatives (score = 2) are shown in the first two
"dramatic" performance improvement, Subject 5 developscolumns of Table 5, with their dramatic-potential
an alternative (Alternative 5-2) combining a case managercounterparts in the right-hand columns. Notice seven
arrangement with network-enabled electronic redesign alternatives are generated with potential to effect
communications, a Web-based application to remotelydramatic performance improvement (score = 3), and one
support field sales agents and workflow automation for thesubject even generated two dramatic redesigns (maximum =
process. Current reengineering experts emphasize the).
potential for dramatic performance improvement through
applying such "change levers" or enablers in combinationTable 5. Statistics - Novice Group (High)

(e.g., see [7, 36]). This reinforces our basis for classifying Moderate Dramatic
the redesign as having dramatic potential for processgqgre 2 Score 3
improvement (score = 3). Likewise, KOPeR-lite generates a\lean 0.56 Mean 0.22

redesign (Alternative KOPeR-lite-6b) based on a case
manager, workflow application and intelligent supply chain
agents (see [2]). Consistently, although the details differ,
this KOPeR-lite-generated redesign is also assessed to offdY!
dramatic potential for process improvement (score = 3) Sum

Assessments of the other novice- and KOPeR-lite-generated _ o
redesigns are made in a similar fashion. Table 6 summarizes comparative statistics for the

novice group as a whole and KOPeR-lite. Notice KOPeR-
lite does not generate even one unacceptable redesign
alternative, whereas the novice group generates fifteen.
Comparing KOPeR-lite output (6 redesign alternatives) with

Tables 4 and 5 present summary statistics for the novicethe novice grouveragequantity (2.25), we see KOPeR-
group, with relatively low scores (e.g., “unacceptable” and lite is more prolific in its generation of redesign alternatives

“negligible” redesigns) in the former and comparatively than the average novice. This result offers evidence to
high scores (e.g., "moderate" and "dramatic" redesigns) in

) support Hypothesis 1a; that is, KOPeR-lite outperforms the
't‘he latter tt‘;’}b!,e' The f|r§t column_ of Table ‘L (Iabdeleq average novice in terms of quantity of redesign alternatives
unacceptable”) summarizes novice-generated - re es'gQ;enerated. A 99% confidence interval (1.47-3.03) indicates

alternatives deemed to be infeasible or indistinct (s_core “redesign performance of the average novice is statistically
0). The mean value (0.47) reflects a total of fifteen

X . ite different than KOPeR-lite.
unacceptable redesigns (sum) generated by the thlrty—twoqw ! !

subjects; in other words, on average, nearly every otherT
subject in this experiment generates one infeasible ol

Standard Dev. 0.72 Standard Dev. 0.49
Minimum 0 Minimum 0
aximum 3 Maximum 2
18 Sum 7

4. Knowledge system assessment

able 6. Comparative Statistics

R . : Category Novice  KOPeR-lite
indistinct redesign alternative.
g Unacceptable (0) 15 0
Table 4. Statistics - Novice Group (Low) kﬁ%ﬁgg ((21)) 3128 13
Unacceptable Negligible Dramatic (3) 7 2
Score 0 Score 1 Total Quantity 72 6
Mean 0.47 Mean 1.00 Ave. Quantity 2.25 6
Standard Dev. 0.67 Standard Dev. 1.37 Ave. Score 1.23 217
Minimum 0 Minimum 0
Maximum 3 Maximum 7
Sum 15 Sum 32 Alternatively, comparing KOPeR-lite’s output (6

redesign alternatives) with the novice grouptl quantity
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(72 redesigns), as a pooled group, the thirty-two subjectsnovice group and KOPeR-lite. Notice KOPeR-lite generates
clearly generate a greater number of redesigns across athore redesign alternatives overall (6) than the average
categories. On the surface, this result offers evidence againstovice (2.25). This graphically depicts the numerical result
Hypothesis 2a; that is, the novice group -collectively discussed above and helps illustrate the evidence with
outperforms KOPeR-lite in terms of quantity of redesign respect to Hypothesis 1a. The two histograms also delineate
alternatives generated. However, we should note the 72he relative distribution of redesign alternatives across the
redesigns contain many redundancies, which effectively biadour categories. As summarized in the table above, observe
the results in favor of the novice group. By adjusting the that KOPeR-lite generates no unacceptable redesign
data to remove redundant redesigns, this number drops to ®lternatives (i.e., with score of 0), and the majority of
relatively close to the number generated by KOPeR-lite (6). KOPeR-lite-generated redesigns fall in the higher-potential
And if we neglect the (2) non-redundant redesigns classifiedcategories (i.e., "moderate" and "dramatic" with respective
as “unacceptable” from above, the number generated byscores of 2 and 3). Visual inspection of these histograms
KOPeR (6) and the novices (7) converges quite closely.  confirms the statistical difference noted above and helps
Further, notice the distribution of novice-generated illustrate the evidence with respect to Hypothesis 1b.
redesigns is skewed toward the negligible end of the
(potential-performance) range, whereas KOPeR-lite-5. Conclusions and future research
generated redesigns are distributed more toward those
assessed with moderate and dramatic potential. The average Thijs investigation focuses on testing the effectiveness of
score shown at the bottom of Table 6 reflects the weightedy knowledge-based, process-workflow redesign agent and
average of all redesign alternatives across the fouremploys KOPeR-lite as a platform for experimentation to
categories. The KOPeR-lite average score (2.17) is nearlyyssess the relative efficacy of redesigns generated by
twice that of the novice group (1.23). This suggests computer versus those developed by reengineering
KOPeR-lite-generated redesigns offer greater potential fornovices. In addition to implicitly testing redesign speed,
performance improvement than alternatives generated byeengineering performance is explicitly assessed along
the average novice. This result offers evidence to supporiwo dimensions: 1) quantity of (feasible and distinct)
Hypothesis 1b; that is, KOPeR-lite outperforms the averageredesign alternatives generated, and 2) potential for
novice in terms of performance-improvement potential of rocess improvement through the generated redesign
redesign alternatives generated. A 99% confidence intervagjiternatives. We hypothesize KOPeR-lite can outperform
(0.86-1.60) indicates redesign performance of the averagghe average novice as well as the collective novice group.
novice is statistically quite different than KOPeR:-lite. Experimental results provide statistically-significant
Alternatively, the novice group generates eighteensypport for the first hypothesis (i.e., KOPeR-lite
moderate and seven dramatic redesigns, compared with onlyytperforms the average novice). And once redundant
three and two for KOPeR-lite, respectively. On the surface, novice-generated redesigns are removed from the dataset,
this result offers evidence against Hypothesis 2b; that is, thecOPeR-lite compares favorably with the novice group in
novice group collectively outperforms KOPeR-lite in terms terms of the second hypothesis as well (e.g., KOPeR-lite
of potential of redesign alternatives generated. However,roughly matches the collective performance of the novice
removing redundancies as above, KOPeR-lites' five group). Thus, at the novice level, KOPeR-lite's redesign
mod