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ABSTRACT

We propose a framework for redesigning knowledgerisive
business processes that is inspired by the knoetedged
theory of the firm, and based on ideas from cogaisicience. It
views a business process as a problem-solvingctassisting of
five phases: recognition, decomposition, planniagtion and
evaluation. The coordination of these tasks amonuitipre

agents is viewed as distributed cognition. We giwme general
principles for identifying process improvements dzhson
manipulating these phases.

Keywords: Business process reengineering, business process
improvement, knowledge management, knowledge-based
theory of the firm, scripts.

1. INTRODUCTION

Business Process Reengineering [10], [6], is te&ueturing of
tasks in an organization in such a way that infaioma
technology is optimally exploited. In the first habf the
nineties, it was proposed as a radical, clean-shggtoach to
business transformation. Currently, its methods touds are
applied in an incremental fashion.

We focus on knowledge intensive processes in adimtive

service organizations. Because of advances in nrdton

technology, business processes will shift increggirfrom

labor intensive to knowledge intensive. Eppler &t give

defining attributes of complex and knowledge-inteas
processes [7]. Knowledge intensiveness is chaiaeterby
highly contingent outcomes or dependency on chavents,
many possibilities an agent has to choose fromessity of
creativity in solving problems, quick obsolescenad#

knowledge, dependency of performance on agent, skiltl

long learning time. They distinguish an additiosamplexity

dimension for business processes: the number p$ sted the
number of agents involved, interdependencies betveteps,
and the importance of the order in which stepsparéormed. In
this paper, we take knowledge-intensiveness taid&lprocess
complexity.

Traditionally, BPR has been approached from twolemn{g].

The top-down, “strategic” approach from the manag@m
literature tries to improve certain performance sueas by
offering step plans and guidelines (see [20] foroamrview).

The bottom-up, “technical” approach from the infation

systems field, on the other hand, offers modelorghalisms to
represent and analyze existing and future processes
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We believe there is a need and a means for integraif
theories from the management and technologicahtiiees. A
growing number of authors have started to develapiddle
ground between top-down and bottom-up process ieesigng
by systematically gathering, integrating and evihgaredesign
principles and heuristics. Buzacott [3] formalizése nine
redesign principles from [10] in terms of queuethgory, and
evaluates them. Nissen [18], in pursuit of a knogkbased
decision support system for BPR, describes a gthagbry-
based framework for analyzing processes, that i& &b
incorporate experiential knowledge of redesign istigs. Kock
and Murphy, in [12], give a set of redesign prifnegbased on
manipulating information and knowledge exchangestlya
Reijers [21] gives a comprehensive collection ofirfstics
gathered from the literature. These principles lagatistics give
good hints regarding where to look for improvemeints
business processes, and we believe they can be tased
substantiate step plans and direct modeling efforts

Yet, this work on redesign heuristics is ambivak#mbutwhat it
is that is being redesigned. A business process tisusb a
structured set of activities that can be expressédustively in
a graphical formalism, for if it was, then reengirieg would
be a purely analytical exercise. For example, wiiiB] uses a
graph formalism to express process transformatieitis, his
system is complemented with the ability of usinglesgn
heuristics to incorporate “experiential knowledgélso, the
bodies of heuristics in [12] and [21] do not evese & formal
structure for describing the business process bidgsigned.
In practice, a business process is a constellafittoth humans
and machines, both performing strict procedures daihg
intelligent  improvisation. In order to accommodate
reengineering of knowledge-intensive processes,jraodder to
be more explicit about the object of the reengiimggrwe use
concepts from organizational cognition and learnfog the
analysis and manipulation of process knowledge.

The solution that we propose is to conceptualizehtindling of

a case in a business process as solving a prolaed,the
organization is seen as a goal-directed planner h&® to
exhibit the right response in reaction to a stirsulThis
conception of intelligent behavior was first set @y Newell
and Simon in [17]. We describe a business procsskeing
built up of five phases: recognition, decompositiptanning,
action, and evaluation. We call this model tugnitive cycle
People usescripts patterns of events stored in memory, to be
able to execute the cognitive cycle. Each of the fihases can
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be decomposed recursively into cognitive cycldewer levels
of abstraction.

Our approach resembles Manheir@sgnitive Informatic$16]:
“the use of knowledge about how people think artd@design
information technology (IT) support that enhancks tay
people think and act.” Where that paper usaterns we use
scripts to describe the contents of human experiential
knowledge. Scripts might become a unifying concépt
disciplines related to knowledge and processedh sisCBPR,
knowledge management and Workflow Management.

We base our model on a knowledge-based theoryeofitin

[9]. This theory states that the most importan¢ @f firms is to
integrate specialist knowledge. This is implementby
coordinating specialist competencies using cootitina
mechanisms. To use these, specialists must tshared
knowledge knowledge about someone else’s knowledge. The
cognitive cycle is therefore matched by modelseafhing and
coordination.

We will then use this model to argue for the vidatta process
should be seen as an abstraction of coordinateghetmmcies,
and therefore, that the process design task ialmit designing
activities but about designing task competenciesydination
mechanisms to integrate task competencies and dshare
knowledge to inform the use of those coordinati@chanisms.
We thereby offer this model as a view on procesigdethat is
congruent with knowledge-based theories of the fumad that
draws closer ties between process management awvdddge
management.

This paper is structured as follows. First, we dbsc
knowledge-based and cognitive theories of the fifitmen we

describe the cognitive cycle, consisting of a dpson of

knowledge, learning and coordination. As an illagtm of its

practical use, we give the outline of a framewarkiflentifying

process improvements. We conclude with a discussibn
related work, conclusions and future research.

2. KNOWLEDGE IN ORGANISATIONS

The knowledge-based theory of the firm
Grant proposes a theory that explains the struemndebehavior
of the firm based on its use of knowledge [9]. W& uhis
theory as a point of departure to integrate thedmopn and
bottom-up views on BPR, based on business econoamids
information technology, respectively [6].

Grant gives a number of features of knowledge etlafewhich
are relevant for our purposes. Firstly, knowledgehardly
transferable between agents, unless made expBeitondly,
knowledge elements are hard to combine becauseheaf t
context specificity: to be able to cooperate, spets must
transfer part of their knowledge to each other.rdlj it is
necessary to specialize in the acquisition of kiedge because
of cognitive limitations: we cannot all know evdriytg.

According to the knowledge-based theory of the firm
integration of knowledge for production is the masportant
task of the firm. However, knowledge transfer ie txpensive
as a means of knowledge integration. The key tcieffcy is
therefore to distribute knowledge and desigoordination
mechanismsin such a way that the necessity to transfer
knowledge is minimized.

For these mechanisms to functishared knowledgdas to
exist: knowledge about other people’s knowledgel shared
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beliefs. The importance of shared knowledge is ithahables
employees to integrate knowledge tisatotshared.

The cognitive theory of the firm

Nooteboom takes the description of knowledge iranizations
one step further in [19]. Based on the work by &iand Poole
in [8], he explores the notion of scripts to deserthe process
of knowledge creation in organizations.

A cognitive agent has structures foerception interpretation
and evaluation Data enters the agent via perception, and
subsequently transformed inilaformation by interpretationin
terms of knowledge structuredJnderstanding transforms
information into beliefs and causal insightsiowledgeis a set
of information that enables the agent to transfonderstanding
into action, which deliversperformance This performance is
the subject of improvement in BPR.

S

A scriptis a sequence of nodes; each node representssaotla
events or a class of possible actions of the aguth a
sequence can be temporal, logical or causal. Atsisria pattern
that has been abstracted from a set of perceivezhtev
sequences. It is a logical framework for categngzévents: a
schema for both understanding and behavior. To rstated is
to be able to interpret an event as a node iniptsbecause that
makes the near future and behavior expected framatient
somewhat more predictable.

A firm has a cognitive identity: a set of scriptswhich people
are nodes or contribute actions to nodes. Thikaea recursive
structure: a script can be a node in another scfipe total

script memory is distributed across people, docushemd

computer programs. No one person in the firm knaWghe

scripts, although it is part of the task of managetio keep an
overview.

Conclusions

We have made the knowledge concept in the knowledged
theory of the firm more precise using the semi-falinedscript
concept. This might enable us eventually to reptheactivity
concept in BPR with the script concept, but théefatoncept
has yet two shortcomings. Firstly, there is an imsistency
between knowledge-intensiveness and scripts: theneio
signifies dynamics and variability, while the latteeems to
refer to a fixed sequence of steps.

Second, the theoretical framework described needsbea
translated into methods and tools, in order to En@bocess
engineers to apply the script concept in their wdrke script
concept as it stands is too broad; we need to elébadt
specifically for the abstraction level of businpsscesses.

In the next section, we view executing a businesEgss as
goal-directed planning to restore the dynamics mdvkedge
and to formalize the script concept one step furthe

3. KNOWLEDGE AND LEARNING

We present a simple model of knowledge and leaririggired
by work in artificial intelligence. To choose a citive model
means speaking in terms of mental representatiotigeblem
solving behavior: planning a path of interventiomsan object
world to reach goals. In the service organizatitrat we focus
on, the goal always is an action that serves otept® the
interests of a stakeholder, such as a customeengioyee or
the organization itself.
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Knowledge is conceived of as a representation bfbier of
things in the world; those representations enableagent to
find adequate plans. A representation takes tha fifr Schank
and Abelson’sscript [23]: a contingent pattern of events in the
past as perceived by the agent in a set of scenafibe
difference with Gioia’'s and Nooteboom'’s script, lewer, is
that according to Schank, a script is not execdiegttly, but is
a causal model on the basis of which plans canobstcted
for execution. The particular plan constructed dejseon the
specific values substituted in a script and thei@dar goal the
agent has in mind.

Knowledge

Each agent in the organization has one or more etenpies to
transform information in such a way that it evefijukeads to

appropriate actions, if coordinated successfullythwother

agents’ actions. For example, in a car insurancapamy, a
claims handler knows how to send orders to a towmgpany
to assist customers, but also has to balance teeests of the
customer with the interests of the company by agkam

inspector whether damage inspection is necessary.

An agent has a memory stenarios successions of states of
the world in the past, or stories. Such a successiaescribed
in terms ofvariables and their values. This story describes
behavior of part of the world and the agents’ ietions in
that part. Acausal models a regular pattern perceived by the
agent in a set of scenarios. It is contingent arah-n
deterministic: it describes probabilities of po$silbourses of
events depending on specific values of variables.tHe
insurance example, a scenario might consist oftdigation of

a loss, subsequent decisions made by the claimdldrarand
eventual outcomes in terms of customer satisfactimmages
paid for and apparent fraudulent behavior.

A situation presents a problem for the agent towesoBeing
confronted with a problem, the agent will try tomember
scenarios that resemble the present one; if theséoand the
agent will try to find or construct a causal mottedt predicts
the near future in terms of probable paths of es€Fis is the
first phase of our modetecognition

Information about the problem is usually incompldtke agent
will therefore try to construct a more accuratetyie of the
problem by collecting extra information. This isrosecond
phasedecompositionRecognition and decomposition alternate
until the agent is sufficiently confident that fiblem matches
the model constructed. For example, the claims leandlill
inquire about the presence of any bodily injuras] if so, will
ask more questions to be able to choose the typsg$tance
required.

A causal model consists of observation nodes atidnagodes:
action nodes are the interventions the agent miglobse to
perform. The next phase anning trying to find an adequate
path of interventions. For this, memory is searcfoggrevious
intervention paths associated with similar situagiowhich are
then judged for their consequences in the presemtion (plan
retrieval). If a suitable plan is not found, theeagcan try to
find an adequate path by searching the space giosiible
intervention paths in the causal model construeted judging
each on the benefits of its consequences. Howdhisr,is an
expensive combinatorial operation. An example ofiatyical
search might be when the car has multiple damagdstlze
claims handler has to think about the order in Wwhio
undertake repair actions.
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While judging proposed plans, hitherto unexpecteshse-
quences might crop up in the agent's mind, possibly
necessitating a return tecognition

Remaining steps ar&ction andevaluate / registerDuring the
former, the agent will execute the plan and revetgi
encounter sub-problems to solve. After executirg flan, the
agent might store the new scenario in its memonyl may
adapt representations to account for success lordailn the
insurance case, an example is registering the aasan
information system for subsequent actuarial anglysi

The cognitive cycle can be recursively refined Ihits five
phases; that is, executing one phase may resahédouting all
five on a lower level of abstraction. For exampiea process
such as bidding,recognition might be implemented by
searching a library for all bids made in the lasmte of years,
or by bringing people together for a meeting (whgwes for
evaluation too). Decompositionis a complex process in itself
in, for example, medical diagnosiaction will usually lead to
sub-problems requiring a solution. Amdgister might entalil
using complex information systems or taking measergs.

If confronted with failure during plan executiometagent has
to perform backtracking and restore or repair tesefl executed
interventions, and then construct an alternatiea pl

An agent will usually not carry out the processusatdially but
will interleave phases to increase efficiency. Fample,
decomposition will often be skipped assuming thebfam is
“typical”. This increases efficiency but also risk failure. If
decomposition is postponed too much, backtrackirilyy lve
more frequent.

L earning

Learning means improving one’s performance in ohéhiee
ways: learning new intervention alternatives, l@agmresultant
behaviors of the outside world, and planning actiopickly
and accurately. Learning can be done by knowledgester or
by feedback on the results of interventions. Knalgke transfer
is subdivided in interpreting messages and imigagBomeone
else’s behavior. This is probably the simplest wéayearning
but yields shallow representations that are apiplécanly in a
relatively small class of situations.

Transferring knowledge in a message is done byaligibg
causal models. Such a message has three parts:
characterization of a class of situations, a seintdrvention
alternatives, and a description of resultant bejrawaf the
outside world. The sender of such a message hdstéosmine
the size of the class of situations in which tleigresentation is
valid. This in turn depends on the amount of contleat sender
and receiver share. If the sender is unsure albsjthie or she
has to weaken the message by limiting the clas#tudtions or
by weakening the probabilities on the resultaniab@irs.

For example, in a car insurance company, John nhdjhivary:
“drivers under age 24 are reckless; rejecting tipeatects our
loss ratio”. Upon second thought, John might lithié class of
applicable situations: mMale drivers under age 24..."
Alternatively, John might believe Mary can decide herself
but weaken the message by weakening the probabiliti
expressed: somedrivers under age 24 are reckless; rejecting
themmightprotect our loss ratio”.

Learning by feedback works by observing consequerafe
interventions and updating representations accglgirBased
on the model of knowledge described previously,ftiewing
learning processes can be discerned:
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e Learning statistical
collecting statistics.

relations between variables by

e Abstraction: decoupling a causal model from the afet
scenarios it originated from by introducing abdtrac
variables to summarize concrete ones.

e Compilation: neglecting plan judgment based on olesk
frequency of chosen plans in relation to probleatiees.
This improves speed but increases the risk of dhgdke
wrong plan, and decreases flexibility of adaptingnp to
specific situations.

e Discovering new variables to observe and new
interventions to perform. This requires creativiand
experimentation and is considered a black box in ou
framework.

Using a causal model that has been built from asages
(knowledge transfer) will be slow until it is sudiéently

compiled. For example, the first time Mary encousnte

prospective customer under age 24, she has to cipli
consider the effect of accepting the customer enldss ratio,
before she can decide to reject him or her. Afepeated
encounters however, she will simply recollect atahle plan

(rejection) without judging its consequences. HEpseds up her
process but makes it less flexible, since she tsangmore able
to weigh in circumstances unique for the case atlha

Learning is generally performed from the outcomek o
interventions and can be done at two times: atueNian time in

the cognitive cycle, when the outcome becomes known
(proactive learning), or, when a new problem preséself and
triggers recognition (lazy learning). The amountlafiness in
learning behavior is a design decision that affqutscess
adaptiveness.

Coordination asdistributed cognition

Because of cognitive limitations of man and machine
competencies will have to be distributed over migtiagents.
Intervention paths will have to be composed by gradng
multiple agents’ competencies. Because a custosnatsd an
agent, any action the organization performs needgjiating at
least two competencies. We call integrating comymés
knowledge coordinatian

Traditionally, research into coordination focusestasks that
are largely known beforehand (see for example [1BYy
contrast, in knowledge-intensive tasks, coordimatis an
expensive process of dynamic search.

Seen from the individual, coordination consistshaf following
steps. Confronted with a problem, a knowledgekeffirst has

to realize it doesn’t have the competence to haiidlEhen a
knowledgeprovider has to be found that might have the right
competence. The two have to reach agreement athmut t
adequacy of their mutual competencies, and hawegtee on
how to integrate the provider's competence into skeker’s
intervention path. A crucial criterion here is homuch
knowledge to transfer back and forth.

This can be likened to the language/action pergmeaf
Winograd and Flores [27]. They discern conversatidar
action, and for clarification, possibilities, andemtation. The
latter three are elaborated here.

Because someone else’s knowledge is not easily &blewit is
risky to exploit this knowledge because the conseqes of the
combined intervention path are uncertain. This écdose
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recognition and decomposition are now distributed:provider
does not know for sure whether the seeker’s probteatches
the class of problems in which the provider's repreation is
applicable. This has to be determined in a diadatfrocess in
which provider and seeker decide together how neitiog is to
be distributed amongst them. They have two po#sasii

1. The provider describes the class of situations hiickvits
competence is applicable, and seeker matches ithigive
current problem. In this case, the seeker does the
recognition. For example: John tells Mary “I spéz&in
drivers under age 24".

2. The seeker describes the current problem and theder
matches this with the representation. In this cdbe,
provider does the recognition. For example, Maryste
John “l have a driver here under age 24,” to whiohn
responds “I know all about that”.

After having thus constructed a plan together, éhene three
possibilities for using the provider's competenneeixecuting
the seeker’'s plan: the first is that the provideeceites his
intervention triggered by the seeker. For exampt#)n tells
Mary to hand him over the insurance applicationcobe
possibility is that the provider advises on a decido be taken
or an atomic action to be executed by the seel@rekample,
John advises Mary to reject the customer. The tisirthat the
provider transfers his or her knowledge to the eeely
verbalizing the associated causal model, so thairhehe can
apply it him- or herself. For example, John tellarylall about
when to reject drivers under age 24.

We can see that knowledge coordination comprisesptrases:
distributed  recognition/decomposition  and  distréslit
execution. In both phases, the difficulty is in idétg how
much knowledge to transfer from provider to seeded the
other way around. Transferring knowledge has todbee
sparingly as empirical evidence shows it is muchremo
expensive than transferring mere information [11].

The result of each process of knowledge coordinasathat a
certain amount of knowledge has been transferredngm
participants: the seeker has a better represenmtatio the

provider's competencies, while the provider has ettep

representation of the kinds of situations the seekien finds

himself in. This means less knowledge will have lie

transferred on future occasions. This is the wawresh
knowledge is built up.

Even if a business process is a completely knowk, tih has
probably evolved from a not yet completely knowsktaia this
build-up of shared knowledge. Since this build-upcess is
idiosyncratic, it has likely resulted in the subtioml
procedures that were the driving force behind thigiral
concept of BPR in [10]. An account of how sharedwledge
is built up is therefore relevant to identifying opess
improvements.

Business process as coor dinated competencies

Process knowledge consists of scripts, whichretréeeved plans
on the basis of causal models that can be flexablglied in a
process of goal-directed planning: the cognitiveleyThe old
concept of a business process as a structured aeti\aties is a
more or less crude abstraction of a set of cootéiha
competencies.

Similar to [16], we interpret BPR as the manipuatdf scripts
to improve the way knowledge is integrated to @eatlue. To
transform the theory proposed into an instrumentpimcess
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improvement, and for the design of IT support farcts
processes, we have to elaborate a number of aspasts how
to find improvements; then, how to assess the uffex
different alternatives on performance indicatorspofcesses,
and lastly, how to implement a design by directlgnipulating
scripts in people and machines. Here, we focus inding
improvement alternatives.

4. KNOWLEDGE-BASED PROCESSIMPROVEMENT

We define knowledge-based process improvement a&s th
manipulation of scriptén cognitive agentso servestakeholders
within certain restrictions and with respect to certain
performance criteria. Those criteria are generally speed,
amount of effort spent, quality, flexibility, anddaptiveness.
Quality might refer to the number of errors madexmbility is

the extent to which behavior can be adapted tepleeifics of a
case, and adaptiveness is the ease with which lmehzan be
adapted in response to structural changes in tieoement.

There are three fundamental restrictions to process
improvement. Processes cannot be improved boumgless
because there is a fundamental limit to the avigiltbowledge

on how to make them better, the speed with whiclwv ne
knowledge can be imported or created (by research o
experiment), and the limited speed of transferimpvidedge
between agents. Second are restrictions set bgrivieonment:

the scope of an improvement project. Third are dbgnitive
limitations of the agents available (man, machimagmory,
speed, precision, and flexibility.

In the above, we have looked at knowledge-as-sciipttwo

ways: the distribution of those scripts among agerst shared
and task knowledge, and the internal structurecopts as the
cognitive cycle. We can now define two fundamentalys to

improve processes: by making new knowledge availai

distributing existing knowledge better (meta-leyeyr by

analyzing and enhancing existing knowledge (objeatd).

New knowledge can be imported or imitated from cetitprs,

can be created by experimenting, or by combininiptiexg

knowledge from multiple agents: collectingest practices
Below, we describe process improvement principleshase
two levels.

In redistributing knowledge, two considerationsypéarole. On
the one hand, it is advantageous to attune thecteaistics of a
competence to the cognitive limitations of the dgerssessing
the competence: if little flexibility is requiredor example, a
task can be handed off to a machine. On the othed,hfine-
grained distribution of knowledge, or specializatiancreases
coordination costs. Furthermore, redistribution kofowledge
requires effort, as it requires explicitation ofth@rto tacit
knowledge.

Information systems development is in this viewnses an
extreme form of knowledge explicitation and is #fere very
difficult. The most extreme form of knowledge redisution is
automation the complete handing over of a task to a machine.
In case of task knowledge, knowledge-based syst@san
example, while automating shared knowledge can die by
employing workflow management systems.

This last case is an example of changing the coatidin search
space: changing the shared knowledge availableetplp for
performing knowledge coordination. A workflow maeagent
system structures and therefore restricts the nuwibgossible
collaboration opportunities between agents, but afseeds up
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the search for combined intervention paths. “Yellpages” or
“expert directories” do the exact opposite: themstate people
to evaluate a larger number of collaboration opputies,
possibly trading off speed for flexibility and qitgl

The second fundamental form of knowledge-based gsoc
improvement is enhancing the structure of exiskngwledge.
The cognitive cycle lends us some insights with cirhio
analyze scripts and alter some balances in themgiWethree
examples of dimensions that can be manipulated.

We viewed the execution of a business process as th
classification of a new problem situation into knoulasses of
situations and selecting an appropriate responsedngnition
and decomposition. We can now ask ourselves ihounber of
responses is appropriate with respect to the yaoeincoming
situations. Having more possible responses coste eftort in
recognition and decomposition, but might save e&ffor
increase value down the line. Increasing or deargagriety in

the stimulus-response function that a business egsoc
implements is the first dimension to manipulate.

We have said that an agent will in general not etedhe
cognitive cycle in sequential order: assumptiond e made
and actions will be taken before all informationagailable.
Increasing or decreasing interleaving is our seatintension.
Increasing interleaving will improve speed at thepense of
quality, as atypical situations will be misjudgettianore often
lead to failure and backtracking. The previous hedais related
to this one in that it is often advantageous toehapecial-
purpose processes for simple and for complex caseb that
more caution, or, less interleaving, is often appede for
complex cases.

Lastly, the proactivity of learning can be adjusted the

adaptiveness requirements of the process. We hafieed

learning as the adaptation of causal models basexiccess or
failure of problem solving in theegister/evaluatephase. We
can choose to perform this stage after handlingoalem, or

just before handling the next. In a highly knowledgtensive
task such as project management, learning is dftee up front
by looking for similar projects in the past anddiing success
factors, as well as afterwards by having an evalnaneeting.

Proactive learning should not be chosen when gefadmation

about success or failure becomes available onlgr dfing

periods of time, such as in insurance or in sonandires of
medicine.

This short discussion reveals that the model offerany
opportunities for searching for possible improvetagmnhile
simultaneously balancing efficiency with more knedde-
intensiveness related measures such as flexibikyd
adaptiveness. A systematic description of the seapace of
improvements, and the theoretical consequences mof a
improvement scenario on performance criteria, ifo@ic of
future research.

5. RELATED WORK

The model presented here has not yet been elaboirate a
modeling language. We hope to use the conceptsoaf- g
directed planning, task/shared knowledge, cooriinand the
cognitive cycle in a modeling framework for work
transformation. Below, we compare it with existiiogmalisms
for business process and knowledge modeling, tonimsuch a
formalization effort in the future.
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Crowston in [4], describes an approach to prooessgineering
based on choosing appropriate coordination mecimsnit

manage dependencies between tasks. This work semmes

suited to situations where tasks are completely wkno
beforehand.

DEMO (Dynamic Essential Modeling of Organizatioreg for
example [22]) is a method based on the Languagefict
Perspective (LAP) of Winograd and Flores. Our ctigai
model is closest to the essential model of DEMQ fatuses
exactly on the behavior of the organization itsil§tead of the
communication necessary to enable this behaviahitnsense,
DEMO is complementary to our work.

CommonKADS [24] is a method for the development of
knowledge-based systems and knowledge management by
identifying and describing knowledge assets in oizgtions.
CommonKADS is especially suited to describing carpl
single-agent tasks, and says little the role ofwkadge in
coordination.

For business process modeling many activity-basatddlisms
are available, such as Petri nets and IDEFO. Sowhalisms
are mostly meant for describing non-knowledge-isiten
processes or aspects thereof. Some authors seaimtat

extending activity models with knowledge concepdtk fvhile

we take the opposite approach. Also related towloik is the
field of goal-based process modelingn early paper in this
field is [13]; more recent examples are [14] and [2

In the knowledge management field a lot has bedttewrabout
the relationship between knowledge and processes fgr
example [1], [25]). In that literature knowledge isually
described as a resource that is used in proceastsad of as a
set of competencies from which processes are dymaimi
woven. Another difference is that knowledge is Uigua
categorized in different ways (for exampletatit and explicit)
but is otherwise left a black box. In our cognitiggcle, the
structure of knowledge itself is analyzed. A thiifference is
that knowledge maintenance is often assigned teparate
process (such as Allweyer's knowledge processes, [$h,
while in our framework it is an integral part ofesuting a
process.

Vidgen, in [26], proposes a synthesis of the ViaBlestems
Model with BPR. The VSM, developed by Stafford Bderan
application of cybernetics to organizational desigrhile this
work is not concerned with knowledge per se, theraénotion

of variety in cybernetics seems to bear strong resemblance to
complexity and especially knowledge-intensiveneskhe
allocation of variety might coincide with the alldon of
knowledge in organizations. Correspondingly, tlegiam of
adaptivenesin cybernetics seem to coincide with the notion of
innovationin the knowledge management literature.

6. CONCLUSIONSAND FUTURE RESEARCH

We set out to help solve the knowledge problem BRBby

taking a cognitive perspective on business prosegserder to
be able to design the proper coordination, maimeaand use
of operational knowledge in service organizatiombis has
resulted in a framework that interprets organizeti@s goal-
directed planners and analyses processes in tefrtie dive

phases recognition, decomposition, planning, actiamd

evaluation. Knowledge is seen as a causal modélstioaes
experiences regarding regular patterns of behawvibrthe

outside world and the effects of actions therein.

6 SYSTEMICS, CYBERNETICS AND INFORMATICS

We have sketched the outline of a framework fomiifgng

opportunities for improving knowledge-intensive qeeses.
However, we have not yet systematically analyzesl ¢barch
space of possible improvements, and the possibigtended
consequences of choosing one particular altern&divaifferent
performance criteria.

The crucial difference between our model and exgsti
approaches is that it views a knowledge-intensive @mplex
process as a result of coordinated competencibsrrétian the
process itself doing the coordination. Related apghes to
modeling knowledge and processes described abogen se
strongly complementary, but do not share this view the
relationship between knowledge, coordination andirmss
processes. Next steps will be refinement of the ehtittough
application on more elaborate examples, and vatidah case
studies.
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