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Abstract

In Dalmaris et al (2006), we presented a frameworkthe improvement of knowledge-intense business
processes (KBPI). The KBPI is based on Karl Poppepistemology that broadly defines knowledge as
"solutions to problems" which may be tacit or egpljiit incorporated a business process ontology to
capture the basic attributes of business procesmas, an improvement methodology to guide the
improvement effort.

The analysis presented in this paper is a theatetitension to the existing KBPI, and will helpr&dine

its further applications. Here, we extend the KB¥Pincorporate the idea of thiene-value of knowledge
term we coin and define as a qualification thapkeh assessing the applicability of knowledgediviag
problems with a variety of time horizons. This exaation extends from the simple observation that th
knowledge requirements (the knowledge objects, @iy infrastructure and structure, that make up
business processes) of the typical knowledge wopskerh as a help desk customer support agenteaye v
different to those of a CEO or an army commanden wiust to think and/or actow in order to achieve
their goals in the future.

As a result of this examination, we show how thePKBan be extended to incorporate the conceptrad-ti
value of knowledge. Then, we provide ideas as te tite extended KBPI can be used in a range of
situations.

Introduction

Business processes are definable mechanisms oofsigiterrelated activities within an organizatitrat
helps the organization to maintain itself and resptm competition and other environmental changes.
common perception of what business processes adelmthem as an identifiable set of linked or inter
related activities that is intended to transforrmedangible or intangible raw material into an state or
outcome that is valuable to a customer or to amgihecess. What is more important and relevanhi® t
paper is that, generally, business processes aeugble at definable times and places, with arclea
beginning and end, and they are predictable. Dawn(1993), Hammer and Champy (1993), Harmon
(2003), and Jacobson, Ericsson and Jacobson (a898pvide definitions that describe business peses
along those lines. Therefore, business processeexacuted within limited and controllable timenfies;
theirtemporal domaipa term we coin to mean the time frame that idieplple for the result of a business
process or a process member, in other words is™oviclose to now”.

However, there are many examples of business tietivihat can be described as “business processes”
because of the fact that they are repeatable amdeadroken down into fairly distinguishable linked
inter-related activities, for which the temporahdin is the “medium” or “longer” future but for wdfi the
outcome is difficult to define. Depending on thee&aa process member engaged in such activityr eitte

now in order to influence or deliver desired futwesults, or plans now to act in the future in orte
influence and deliver future results. In both caskes process member will have to act based on ighat
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known about the present and the relevant past, whatbe expressed about the future goal, and his
knowledge on how to achieve the desired result¢lwkinowledge may also be incomplete).

Hutchins (1995b) applied a classic cognitive sageapproach to analyse what happens to the cockpit
system during an airliner's approach for landikigitchins uses the concept of the “cockpit systewf”,
which the pilot and co-pilot are components, sa thas possible to make direct observations of the
cognitive processes and functional procedures isf glistem; it would be very difficult to make such
observations if the unit of analysis was the indiidl because while it is very difficult to see wlhst
happening inside one’s brain whereas it is notidiff to see what is happening inside a system with
readily observable components. The cockpit systgegrates memory and cognition capabilities, simila
to those of any other business process. The lartingess is executed by the cockpit system andvieso
several redundancies distributed among the codkgitumentation and the pilots (for example, thare
twin independent sets of all instruments and frejgeoss checks of their readings by the two pjlaad
division of labour between the pilots so that safetensured to a high degree (for example, that flies

and lands the airplane, while the co-pilot verleaisnstrument readings and communicates with ground
controllers).

An analysis of Hutchins’s description shows that thvision of labour between the two pilots doe$ no
only involve the number of tasks they need to perfaow, or the cockpit instruments for which eash i
responsible. The most important division of labimwolves the temporal domains in which their coiyeit
processes are focused. For the co-pilot, the temhmtmmain isnow he is responsible for providing the
pilot with reports on the status of the airplamen Reading the airspeed, flap position, altitudeysgr
airplane weight etc. at the present moment is ¢hpilots only concern. For the pilot, on the othand, the
temporal domain is th&uture. His only concern in the landing process is tadldme airplane safely at a
specific future time and place. To do this, he exes certain actions now while he plans the exenutf
certain other actions in the future. The speciftdlautes of those actions (for example, when apdhdw
much should the flaps be extended) depend on #ieissreports that the co-pilot provides, and are
prescribed by the airplane manufacturer and/orvim@ous aviation authorities. The cockpit system is
successful in landing the airplane safely becadsthe interfaces put in place as part of the bissine
process by whichow (the domain of the co-pilot) is connected to filteire (the domain of the pilot).

The realisation that business processes can bgngeksto involve multiple temporal domains is sormegh

that seems to have gone unnoticed in the knowledgeagement and business process management
literature. Although there has been work in theaasgjust-in-time knowledge management (Davenport &
Glaser 2002; Sawy & Majchrzak 2004; Snowden 200&),have been unable to find any research in the
specific area of what we call thigne-value of knowledgdRkesearch in this area looks into the issues of
knowledge and its value in solving problems in @as temporal domains (now, near future, far futitce),

and considers the supportive infrastructure, cogniprocesses and the characteristics of knowledge
involved in each case.

It is important to note that there is some reseanthihe topic of what is collectively referred te the
“forgetting” of organisational knowledge or “obstdeknowledge”. This research contains a temporal
aspect that has some relevance to the concepnefualue of knowledge. The research on organization
“forgetting” suggests that the ability to forgetas vital to an organization as the ability to tee#&ransfer,

or retail knowledge (Holan & Phillips 2004; Holaphillips & Lawrence 2004). The main argument ig tha
often there is benefit in forgetting: often, knodde that was important in the past but not in tteré
should not be carried into the futurepifogress(in the value-free sense of the word) is to beeas.
Understanding the mechanisms of forgetting allowganisations to instantiate processes for both
prevention and encouragement of forgetting as amehveach is required. In the paper presented here,
have chosen not to specifically address the isguforgetting. The reason for this choice is tha¢ th
Popperian epistemology (Popper 1972, 1989, 199¢p&0& Eccles 1977) we have selected as the
foundation of the KBPI embeds the obsoleteness mfwkedge in its core: through trial and error
elimination, knowledge is eliminated (forgotten)dareplaced by new and better adapted knowledge. We
discuss Popper’s epistemology in some detail innidee section and in more detail in Dalmaris efiml
press). Generally, knowledge is forgotten whersinot needed any more, or when new knowledge is
brought about that is better than the old one.rlyanizations, this process is manifested in a tyaieé
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ways: new computer automation may render traditipolas obsolete, as can corporate refocusing and
reorganisation, to name a couple. The term “forgati be used to mean either that the knowledgi¢hisre
erased from the organization’s knowledge bases @imply put in the background and not used for any
practical purpose. In the case of the process ivgmment methodology presented here, “forgetting” is
acknowledged as one of the natural results of pamprovement. The difference between the original
business process and the suggested improved bsiginesess is equal to those aspects of the original
process that had to be eliminated (forgotten) fHose that had to be introduced. Thus, in this pagedo

not make a special case for the forgetting asp#cksiowledge and instead we concentrate in theeptes

and future temporal domains where knowledge caapipéied.

In this paper, we explore the basics of time-vafiknowledge and use the KBPI (Dalmaris et al.riesg)
as a vehicle for its practical exploitation. Finse provide a summary of the KBPI and its configiorain

its original form. Then, we expand the discussiontlte basic issues of the concept of the time-vafue
knowledge. Finally, we show how the time-value nbWwledge concept can be used to accordingly modify

the KBPI which can then be used to improve busipessesses that have a future temporal domain.

A framework for the improvement of knowledge inteng business processes (KBPI) — summary
In Dalmaris (in press), we described the develofgraed testing of a framework for the improvement of
knowledge intense business processes (KBPI). Thereshowed how the KBPI was used on a variety of
business processes in order to improve them by soeassure (which is always dependent on the business
process). The KBPI is based on the observationkhatvledge-intense business processes, described by
Eppler, Seifried and Ropnack (1999), cannot be awgd solely by applying engineering-type
improvement methodologies, such as Six Sigma, ey require a knowledge management approach.
There is considerable research that supports gsgign (Kim, Hwang & Suh 2003; Papavassiliou et al
2003; Remus & Schub 2003; Seeley 2002). As the KiBRresented in detail in Dalmaris et al (in pyess

(2006), only a summary is included in this section.
The KBPI is composed of three parts: the epistegylbusiness process ontology, and the improvement

methodology. Figure 1 visualises the KBPI.
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Figure 1: A framework for the improvement of knowledge intense business processes

The KBPI is grounded on the epistemology develdpgdarl Popper (1972) and extended by Niiniluoto
(1999) and Hall (2006). In this, Popper broadlyinkef knowledge as "solutions to problems", as opgos
to the popular definition that describes knowledge“justified true belief’, and argues that knovged
grows through a continuously iterated cycle of guggtheorising to build knowledge claims, anditest
the claims against external reality to selectivelyminate errors. One of the cornerstones of this
epistemology is that some kinds of knowledge castexd persist independent of a “knower”. For Rapp
knowledge can exist outside the human brain in lgirabive sense (Popper 1972:73-74). In other words,
objective knowledge can be autonomous and indeperedea knower (Popper 1972:118). And because of
its independence from the knower, objective (orlieitp knowledge can be subjected to linguistic and
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intersubjective criticism in conscious minds, dicall difference from tacit knowledge which can et
criticised (Popper 1972:66). The quality of the Wiedge does not relate to its host or containet tdothe
degree by which it has been tested and verifietfigised for potential errors by its user(s)). Pepp
epistemology also specifies the locus of knowledge.

Knowledge can be found in three different ontolagiworlds. World 1 is the physical world and alatlis

in it. World 2 is the world of our subjective pensd experiences. And world 3 is the world of thgidal
contents of things like books and computer memofitgpper 1972:74). It is not our purpose here to
discriminate between data, information and knowéedg the Popperian paradigm, data and information
can be seen as less integrated and less tested ddrknowledge (Hall 2003, 2005, 2006). In Dalmgimns
press) we present our view on the relation betwdsn, information and knowledge where we interpret
data and information as context-free and contexidointerpretations of the world. Knowledge is what
makes the interpretation possible as it comprisesrterpretiveknow-how.

World 1 represents reality. As living entities exal world 2 knowledge in the form of solutions to
problems of life also evolves. Entities build imtal representations of the world, including genetic
predispositions and beliefs. As sufficiently evaldgrains, such as those of humans, create langdgeo
codify knowledge (their claims about the world)piersistent forms, linguistically expressed knowkedg
finally created in world 3.

As a foundation, Popper's epistemology provides tlecessary conceptual tools needed for the
development of the KBPI. In particular, three psiate most important:

1. Objective knowledge can exist outside brains and ba stored in knowledge containers.
Therefore, technology can be used to store andpgmatworld 3 knowledge. Knowledge that can
exist independently and autonomously in objectores is of great value to KM and BPM.

2. The KBPI emphasises objective knowledge as opptsenibjective. This is because objective
knowledge is readily transferable and testable redm subjective knowledge is not. Nevertheless,
subjective knowledge is still recognised as impttrta

3. World 3 knowledge is expressed linguistically. Laage is necessary for the transferring of
codified knowledge from one knower to another, emgst be used with care to ensure objectivity
and clarity.

Based on this epistemology, a business procestogyt@KBPO) was developed as the second component
of the KBPI. The KBPO is used to systematically alit® a business process. An ontology-based
description of a business process helps to develfgrmal conceptual model that is useful both t® th
framework design and, later, to its application.rrrality contributes towards reducing certain
misunderstandings that can lead to applicationrerrdhe KBPO is composed of a top-level ontology
supported by eight abstract classes. An abstrass ks a class, or member of the ontology, whicinaa
produce an instance. An abstract class is use@dorithe instances of classes that belong to théetab
ontology.

Figure 2 illustrates the top-level components af tBPO. It allows for a detailed description of a

knowledge intensive business process and is usedhéo construction of the process analysis and
evaluation tools that are part of the improvemeethadology.
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Figure 2: The top-level business process ontologBPO)

1l

Examples of the top-level classes are the Knowlebgmsformation class and the Member class. Each
class describes a component of the business promedsiefines various associations with other elmss
For example, an instance of the Knowledge Toolscfaay be associated with one or more instancdseof t
Knowledge Container class and none or more instanéehe Member class. In real life, this can be
translated to something like “The Document Manag#rmsgstem (an instance of the Knowledge Tool class)
that contains one hundred documents (each documantinstance of the Knowledge Container clasd) an
is accessed by three process members (each onstande of the Member class).”

Abstract classes are “helper” classes, in the stvaethey assist in defining objects of normaln@ete)
classes. An abstract class is named as such beitazee not produce an instance of itself. The g&rm
“abstract” and “concrete” are analogous with themeaerms used in object-oriented programming (OO),
but not identical: in OO an abstract class containty part of a class implementation, and it must b
extended into a functional class before it cannstantiated (turned into a programming object).e{an
abstract class cannot be extended, and cannostamiiated. Abstract classes are treated as taxespin
order to provide a classification of possible “tgpef each class.
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Figure 3: Abstract classes of the KBPO

Finally, an improvement method (IM) is the thirdngmonent of the KBPI. It is firmly based on the
business process ontology presented earlier, andnigposed of three functional stages: Audit, Anialys
and Design. The improvement method is depictedgare 4.

Audit:
Probing, current state of Analysis:
the process (AS IS) Improvement
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I [EMembers Knowledge | Knowledge|[Knowledge | INEINSH ify potentia improvement | |
‘ Transactions|  Tools Paths improvement areas ) : [
|| Knowledge | Knowledge desired configuration of process |
I 'Transformations|  Objects f( esired process classes|!
} - - — performance) I
| Environment: constraints, policies, targets |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
I
I

Design:
Result (AS COULD)

Figure 4: The improvement method

The process audit stage is concerned with theatmte of data for representing the given busingesgss.
This is done through the collection of data reqiiier creating instances of the KBPO classes. i 4,
each of the boxes at the left side of the diagramlosed within the dashed box labelled “Audit”
corresponds to one of the top-level branches obtitelogy. Guided by the ontology, the researclsesia
combination of interviews and questionnaires tdexblthe data.
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Potential improvement areas in two levels are atallt at the process level, and at the functioellev
Figure 5 depicts the two levels that are examioedidcover potential areas for improvement.

Functions

Members Function
Knowledge Objects fevel
Knowledge

Transformations
Knowledge Tools

S - e

Knowledge Paths
Knowledge Tools Process

. level
Knowledge Transactions

Figure 5: Evaluation and improvement levels

At the function level, the objective is to deteotgntial areas of improvement in instances of theses of
Function, Member, Knowledge Object, Knowledge Tfamsation, and Knowledge Tool. At the process
level, the objective is to detect potential arehgmprovement in instances of the classes of Kndgte
Paths, Knowledge Tools, and Knowledge Transacti@usilarly to the function level analysis, at the
process level areas of improvement are detectdddiyng for problems. The analysis procedures as¢h
two levels are discussed in detail in Dalmaris! éinepress).

In this summary presentation of the KBPI, knowledbgects, their management infrastructure and f@oce
organisation are assumed to be static. The temporakins of all functions and process members lace a
assumed to be the same. In the next section, seaisiion will introduce the concept of the timedeabf
knowledge and its importance to knowledge managéniémen, the KBPI will be revisited to incorporate
this concept.

The time-value of knowledge

The applicability of a knowledge object in a pautér temporal domain may be described adithe-value

of that knowledge object. The term describes tHeevaf a knowledge object in reference to a paldicu
temporal domain. The tertime-value of knowledgs a qualification that allows us to consider aituss
those issues of knowledge that involve the appliiitaof knowledge as potential solutions to praike
occurring or that need to be solved in particusnporal domains. Once this concept is understoau|l i

be possible to use it as part of a conceptual kedgd management project or, in the case of thisrpag
part of the improvement of knowledge-intense bussngrocesses. In the discussion that follows we wil
discuss the two basic time-types of knowledge: garesalue knowledge and future-value knowledge. We
hope that this discussion may provide support forassertion that the time-value of knowledge femc
worthy of research to extend and test the findifghis brief introduction.

The two time-types of knowledge

Organisations are routinely faced with two typepmfblems: those that need to be solaed or close to
now, and those that need to be solved inftitere. Drawing from our Popperian definition of “knowlgel’
(Dalmaris et al. in press), which was discussediezaaccording to which “knowledge is solutions to
problems” (Popper 1972, 1989, 1999), we take thartet are two basic types of knowledge in termgsof i
relation to time: the knowledge that we need ineori solve problemeow, and the knowledge that we
need in order to solve problems in fo&ure

Empirically, it seems that most knowledge is of tievtemporal domain type: how to drive a car, compute
an equation, and write a financial report, are gdamof such knowledge that is utilised to achiavesult
immediately. However, the knowledge of tisure temporal domain type is equally important andahe
that is utilised immediately to achieve a resulthie future; this is the type of knowledge thatnsgéo have
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been neglected in knowledge management. A CEO jpigrfor the strategic direction of his company [to
meet corporate imperatives], or a ship captainntgakiis ship to port [to achieve the forecast gea§
examples ofuture temporal domain knowledge: these two knowledgekeuar are working in théuture
temporal domain because they are trying to solpeohlem that is located in the future. The ideadfion

of these two types of knowledge guides us to camgttk implications that such distinction will hawethe
way that knowledge management is applied. For el@mphat tools are better suited for the CEO
planning for his company’s next 5 years? How wathiglse tools differ from those used by an employee
processing loan application forms? Our opinionhigt tin business processes that involve functioas th
utilise knowledge targeting different temporal damsa one must consider these differences in thagdes
of their support infrastructure.

In Figure 6 we depict a business process that amshiwo different temporal domainsow and future.
Some of the functions of this business processym®a result that is needed at the present tined: th
output is consumed by another function of the sproeess at approximately the same time. However, th
last function (“Function 6”) produces a result {ims case, an action plan) that will be executed (o
consumed) in the future. The change-over betwesndivtemporal domain to thieiture temporal domain

is referred to as thtemporal convergencend in Figure 6 this is marked by the solid skighat groups
together Function 5 and Function 6. The diagram alows the groups of functions that participate in
solving problems in the two temporal domaingwandfuture (indicated by the two boxes with the broken
lines).

Sample process
NOW temporal domain
Collect some
information NOW ;

r———— - - = — - L

This is were NOW
interfaces to FUTURE:

Function 1 temporal convergence

Process/evaluate
supplied information
NOW

I
I
-4 |
I
I

Create an executive
report NOW

FUTURE temporal
domain

Function 2 Function 3

A 4

|

— o] e— —

Function 4 > Function 5

> Function 6 I

S — - |

Talk to advisors

NOW Evaluate report,
cross-check with Decide on
advise received appropriate action
NOW FUTURE

Figure 6: A sample process where theow and future temporal domains coexist.

The significance of the point of temporal convergeis that at this point, a change-over takes pléee
focus of the knowledge worker changes froow or the immediate future, tluture For the business
process, this means that the support infrastructesgled immediately before and after that poinukho
take into account the change. It is the recognitibhis change-over, the result of identifying feoral
convergence points in the business process mokai, grompts the analyst to analyse the specific
requirements of each one and design the appromiagetructure.

Page 8 of 16



The two temporal domains in a real-life process

Hutchins (1995a) describes in detail the processasfgation on a large military vessel, and in ipatar

the process of thiix cycle Thefix cycleprocess is executed frequently abroad a ship, edlyawhen the
ship travels through confined waters or when lanthisight. The result of the process igaaition fix the
establishment of the position of the ship in spemgresented as a mark on a navigation chart. As an
ethnologist, Hutchins spent a week on the bridgihefvessel recording and interpreting the behanaod
interactions of the navigation team. He concepsedlithe navigation team as a system which runfixhe
cycle, and tried to understand how the componehtthie system, people and instruments, yield the
position fix of the vessel. Here, we use Hutchimgscription of the fix cycle process to show hbe two
temporal domains are involved and in particulaidentify the temporal domain in which each process
member work in, the instruments they use, and hempbral convergence takes place so that the
information abouhowis used to plot the vessel’s course (a plan ferftiure).

The fix cycle

Hutchins describes the fix cycle in detail in Clea@ of his book (Hutchins 1995a, pp. 117-174). bhief
here only provide those details that are usefutlEmonstrating the concept of the temporal domains.

The fix cycle process, when executed in restrigtaters or when near to land, requires the coomerati

up to ten officers and seamen. This number vaggedding on circumstances such as whether theisship
on a mission, on exercises, or understaffed. Inexample, the process is executed by two offictes,
Navigation Plotter and the Navigation Recorder, timde seamen, the Starboard Pelorus OperatdPatie
Pelorus Operator, and the Fathometer Operator.flrmions of the process are distributed among5the
process members. It can be seen diagrammaticafigime 7.

—_——— e —— — — — — ——— — ——————— — e ————— I

I Fix position I II I

I r on chart I I

l Select land l 1 q I

e Decide on
v marksiifthis 1 future s course to
is first fixing I position port
I Inform pelorus Record I I
. ops. about A
I =1 . dmarks, record =1 Mark bearings and I
" » depth
in bearing log

| [ [ ) ) |

L) I ]
Locate landmark, I
» target alidade, I . Read bearing from |

I I ‘wait for mark alidade > I FUTURE temporal

I I signal I I domain
I .

I I Locate landmark, I I

target alidade, I Read bearing from
> wait for mark > alidade — —> NOWiiempoal

I el I I domain

l 1 ]

I I I '

I I Read depth from J I

I > Fathometer [~ I

—— ———— —— —— —— — —— —— —— — —— —— — — —— — — a—)

Figure 7: The position fixing process

The process starts at a pre-defined time as acgptdiseafaring and navy regulations the positfom ship
must be fixed at least every 15 minutes when lanid sight, or more often depending on the distance
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the land. The navigation plotter and the navigatiecorder use their navigation chart and visualgpect
the geographic area around the vessel in ordeet¢add on the two landmarks on which fixing will be
based. These landmarks have a symbolic represantati the chart. The objective is to take the loggri
(using north as a reference bearing) of those lamkisnusing the alidade, an instrument specifically
designed for this purpose, and then plot thoseitg=aon the navigation chart. By taking the beaginf
two different landmarks at the same time, the mosibf the ship can be calculated on the navigatiwart.

As soon as the two landmarks have been decided, Wpemavigation recorder informs the two alidade
operators (port and starboard pelorus) of their eanThe two alidade operators visually scan their
assigned geographical areas in order to identdir tandmarks. Once their landmarks have beenifizsht
they use their alidades and aim the instrumertténniddle of their landmark; the number indicatgdhe
alidade pointer is the bearing of that landmark.wieeer, they do not report this number until the
navigation recorder announces “mark!” via the ioben system. In the mean time, the alidade operators
continue tracking the landmarks as the ship movensure they are ready to report.

On the mark time, the navigation recorder annoufitesk!”: it is now time for the alidade and fatheter
operators to report their bearings and depth. Bywention, the first to report is the fathometer raper,

who reports the depth at mark time. When the fatttemoperator completes his report, he announces
“mark!” to indicate the end of his report. On tmaark, the starboard alidade operator begins tortepe
bearing of his landmark, and on his mark the plidtide operator completes the reporting round. #she
operator reports a value, the navigation recordenediately records them on the bearings log. Once
recording of the bearings and depth is complete ntvigation plotter uses a variety of instrumeatplot

the lines that extend from the positions of thedfaarks into the sea and have an angle equal tothhaé
reported bearings. The point where the two linésrgect is the position of the ship at mark time.

Once the position of the vessel has been estatllishsed on the physical bearing measurements and th
calculations that yield a position fix on the natign chart (an abstracted representation of thkewerld

on paper), the plotter and recorder work togethesrder to extrapolate the likely position of thessel in

the near future. Apart from the current positiog the plotter and recorder also utilise informatguch as
speed, rudder position, and degree of acceleratiaieceleration.

The last function of the fix cycle is to decide plotting or re-evaluating (if an earlier plot essthe
course to port. The question that needs to be aersMere is “based on where we are now, where ae ar
going, and to go where we need to be, which cosinselld we follow"? The answer to the last questsn
critical because it allows the navigator to compthie future movements of the ship and based orethos
expectations to make decisions such as when arntbbymuch the rudder should turn, or the engine’s
rotation speed should change, or whether the anddizil (the crew that operates the anchor) shbald
ordered to be on stand-by so that the end-goalhineg port safely, is achieved.

With this story on how the fix cycle works told, veee now ready to look into how the two temporal
domains interact, and the temporal domains and foand with which each process member works.

The fix cycle temporal domains

Thenowtemporal domain dominates the fix cycle processnast of its functions take place at the present
moment in order to achieve a result at the presemhent. This is true for most observable procesHas.
futuretemporal domain, however, is the domain of onlylgs two functions. These two functions involve
thinking and deciding about the future based ontwhaknown about the present and the existing
expectations of what the future should be like.

In terms of the process members, the alidade ahdrfeeter operators are squarely positioned imthe
temporal domain. Their only concern is to take meaments and calculations about the present moment.
In the case of the navigation plotter and recordewever, the temporal domains are bothv (in the first

part of the process) and thgure (in the second part of the process). In eitheectteey are concerned
with either the present or the future dependingwdrich function they are executing. This is shown
diagrammatically in Figure 7.
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In terms of the instruments that are used by easbegs members, we can see a basic differenceiin th
functionality. The alidade and fathometer only offienctionality allowing the user to read a currgatue

(for the alidade) or a current and past value tfierfathometer; the fathometer uses a rolling tapevhich

a pen marks the current depth, creating a contslime encompassing the sequence of instantaneous
depths leading up to the present). On the othed ithe navigation chart in combination with a Setools

such as the one-armed protractor (the “hoey”) effevo capabilities. The first one is the capabitiy
calculate the current position by performing anrapien that takes as inputs a representation ofehé
geographical world on paper, and what is known abwireal world (the bearings). The second ortkds
ability to project future positions and to decide the necessary manoeuvring for the ship to reech i
destination.

The temporal convergence, in this example, is Hrlbver between a focus on the present and a ttus
the future that applies particularly in the casaa¥igation now towards a determined goal (i.ee, fibrt).
The attention of the process shifts during thispgeral convergence from the present time to theréutu
because the future is what the output of the psa@@ms to influence. The point where temporal
convergence takes place is at the handover bettheetiix position on chart” and the “extrapolatetfte
position on chart” functions. The instrument usedtccessfully execute this temporal convergentieeis
navigation chart. We can say that the navigaticartcis what ties the future and the present togethe
instrument that allows the navigation plotter aadarder to calculate and express the future sycddbyi
now.

Updated KBPI

The example described in the previous section gdesvan understanding of how the basic featurebeof t
two temporal domains interrelate in a simple bussnprocess. It also gives us hints as to how psoces
members work within those domains, and of the belsizacteristics of the tools they use in theirkvdio
incorporate these concepts in our process impromefreemework, we have introduced certain addititms
our business process ontology (KBPO). These argepted in this section. These changes to the KBPO
allow us to take into account the temporal domaiinthe functions and process members during thé& aud
and analysis of a business process. ThereforeKBRO-based descriptions of a given business process
will include the temporal domains involved, whichllwnake it possible to determine issues such as
whether a knowledge tool used in a function is appate for that function’s temporal domain, or Wier

the knowledge tool at the changeover between twmpdeal domains is appropriate.

The main addition is the introduction of a new edistclass named “Temporal domains”. This clasplim
codifies the fact that in a business process we@xp encounter three types of temporal domahms: t
presentthenear future and thear future. This is depicted in Figure 8.

Figure 8: The Temporal domains abstract class

The granularity of temporal domain types is not mda be exhaustive since we have not yet studied a
adequate number of business processes for thisgeirplowever, the three types included here wenedfo
to be adequate to cover those temporal domainsiosadr research to now (Dalmaris et al. in preasf

for our current understanding of the issues ardbadime-value of knowledge.

The Presenttemporal domain concerns functions, knowledge abjeor process members for which the

focus is the present time. In the case of the jpwosiixing example, the fathometer operator (a pssc
member) worked in th€resent temporal domaihecause his focus was in acquiring depth readatgs
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mark time. TheNear futuretemporal domain concerns functions, knowledge aibjeor process members
for which the focus is the near future. In the casethe same example, the navigation plotter and
navigation recorder worked at theear future temporal domanvhile they were executing the “Extrapolate
future position” function because they were invalva calculating the position of the vessel in tlext
few minutes. Finally, thé-ar future temporal domain concerns functions, knowledge dbjemr process
members for which the focus goes beyond the nearefui.e. beyond the next few minutes. In the azfse
the example, the navigation plotter and navigatiecorder worked in th&ar future temporal domain
when they executed the “Decide on course to parttfion because they were involved in influencing a
event that would take place 1 or 2 hours in therfitlt is possible, however, that different busse
processes would assign different time-spans to ehttie three temporal domains described here. \&fe m
decide, for example, to consideow any time between actual now and the next 15 minuihile near
future means any time between one hour from now and tawoprwhile far future means any time
between next month and next year. These descriptiom subjective and depend on the business process
therefore they must be defined for each one indidig.

Other additions to the KBPO include the modificatiof the Function, Knowledge Tool, Member, and
Knowledge Object classes to include frmmporal domaimttribute. This attribute is assigned with one of
the three types defined in tAeemporal domairabstract class. It is used to mark the temporalaiom
relevant to each of those classes. For examplapwlkdge object can have its Temporal domain attieib
assigned the “Present” value which signifies to @helyst that this knowledge object is relevanthe
present time; it may contain instructions for tigprpriate action to be taken by a customer service
representative when a customer reports a partigutgblem with a product. A process member may have
more than one temporal domain assigned. In the ohslke navigation recorder, this process member
would be assigned with both the Present and the Netare temporal domains because he works in &oth
different functions of the process. Knowledge toolay also have more than one temporal domain
assigned, as we have seen in the case of the tiamighart (used to mark the present position dkaseo
extrapolate the future position of the ship). Hiynah single temporal domain may be assigned to the
function class, as in all our real-life experientle business processes functions were given a single
temporal focus.

Conclusions and further research

In this paper, our objective was to introduce tbhacept of the time-value of knowledge and show fitow
can have useful practical implications in the wlagttknowledge management is done. We looked irgo th
basic issues of the time-value of knowledge thablire the sub-concepts of temporal domains and
temporal convergence to show how these presentstilees in a simple business process. Finally, we
showed how these concepts can be utilised to infanch modify current practice, and in particular our
framework for the improvement of knowledge-intebssiness processes. It would not be difficult tplap
the same concepts on other knowledge managemanticpsaand frameworks.

This new version of the KBPI with the updated bassontology can now be used towards performing
process improvement that incorporates the discusgagoral domain issues. With the updated business
ontology, a business process is not seen as atmpetastructure that is single-dimensional in ti(he. a
snap shot in time), but as one in which temporahaas interact to produce the end product, asstsyed
thoughtfully designed and implemented supportirffgastructure.

Understanding these domains is not important amlyrfiplementing better business process improvement
but is also important for taking knowledge manageinimyond its contemporary scope which is to help
and empower the knowledge worker in performingkajow. Knowledge management can be extended to
find ways in helping those “non-mainstream” knovgedworkers who have to collate present-time
information and apply future time-value knowledge drder to influence the future by making time-
dependent decisions and planning for future acnief executives, planners, engineers, innovatod,
project managers are examples of such non-mainstiegeowledge workers. Towards this end, more
research needs to be done in the area of the tue-wf knowledge and specifically look at the esof

the temporal domains and convergence. The resgamrebented in this paper is only sufficient in
highlighting those issues, and a lot more workeieded to properly examine them. Delving furtheo this
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theme would involve a cross-disciplinary approakht twould involve a diversity of sources, such as
Nelson and Winter's work on organisational routifidelson 1991; Nelson & Winter 1982), Simon’s work
on decision making and problem solving (Simon 19886, 1991, 1993), Boyd and Hall's work on the
OODA loop and the biological origin of organisatogHall 2003, 2005, 2006 (submitted)), to namedut
few.

Page 13 of 16



References

Dalmaris, P., Hall, B. & Philp, W. 2006, 'The tirmalue of knowledge: a temporal
qualification of knowledge, its issues, and rolghe improvement of knowledge
intense business processe8rd Asia-Pacific International Conference on
Knowledge Managemertiong Kong.

Dalmaris, P., Tsui, E., Hall, B. & Smith, B. in gs 'A framework for the improvement
of knowledge-intense business proces&ssjness Process Management Journal

Davenport, T. 1993Process innovation: reengineering work through infation
technologyHarvard Business School Press, Boston.

Davenport, T. & Glaser, J. 2002, 'Just-in-Time &y comes to Knowledge
ManagementBest Practice

Eppler, D.M.J., Seifried, P.M. & Ropnack, A. 199Bnproving Knowledge Intensive
Processes through an Enterprise Knowledge Medi8iECPR'99 ACM, New
Orleans, USA, pp. 222-230.

Hall, W. 2003, 'Organizational Autopoiesis and Khedge ManagementiSD '03
Twelfth International Conference on Information t8yss Development
Melbourne, Australia,
<http://www.hotkey.net.au/~bill.hall/OrgAutopoiesisAKM(final).pdf)>.

Hall, W. 2005, 'Biological nature of knowledge ihet learning organizationThe
Learning Organizationvol. 12, no. 2pp. 169-188.

Hall, W. 2006,Emergence and growth of knowledge and diversithiararchically
complex living systems - a sketéNorkshop "Selection, Self-Organization and
Diversity CSIRO Centre for Complex Systems Sciesutd ARC Complex Open
Systems Network, Katoomba, NSW, Australia

Hall, W. 2006 (submitted), Tools extending humamd aorganizational cognition:
revolutionary tools and cognitive revolutions', pappresented to th&ixth
International Conference on Knowledge, Culture &ftange in Organisations
Prato, Italy, 11-14 July.

Hammer, M. & Champy, J. 199Reengineering the corporation: a manifesto for
business revolutigrNicholas Brealey Publ., London.

Harmon, P. 20038usiness process change: a manager's guide to wimgypredesigning,
and automating processdgorgan Kaufmann, Amsterdam.

Holan, P.M.d. & Phillips, N. 2004, 'RemembranceTdfings Past? The Dynamics of
Organizational Forgettingylanagement Scienceol. 50, no. 11pp. 1603-1613.

Page 14 of 16



Holan, P.M.d., Phillips, N. & Lawrence, T.B. 200Mlanaging Organizational Forgetting',
MIT Sloan Management Revievol. Winter.

Hutchins, E. 1995a& ognition in the wildMIT Press, Cambridge, Mass.

Hutchins, E. 1995b, 'How a cockpit remembers itesig' Cognitive Sciengevol. 3, no.
19,p. 265.

Jacobson, I., Ericsson, M. & Jacobson, A. 198% object advantage: business process
reengineering with object technolggyddison-Wesley, Wokingham, England.

Kim, S., Hwang, H. & Suh, E. 2003, 'A Process-baspproach to Knowledge-Flow
Analysis: A Case Study of a Manufacturing FirfKhowledge and Process
Managementvol. 10, no. 4pp. 260-276.

Nelson, R. 1991, 'Why do firms differ, and how ddesiatter?'Strategic Management
Journal vol. 12, pp. 61-74.

Nelson, R.R. & Winter, S.G. 1982n evolutionary theory of economic chanBelknap
Press of Harvard University Press, Cambridge.

Niiniluoto, 1. 1999 ,Critical scientific realism Oxford University Press, Oxford.

Papavassiliou, G., Ntioudis, S., Abecker, A. & Mmd#, G. 2003, 'Supporting
Knowledge-Intensive Work in Public Administratiomoeesses'Knowledge and
Process Managementol. 10, no. 3pp. 164-174.

Popper, K. 19720bjective knowledge: an evolutionary approa€xford University
Press, New York.

Popper, K. 1989Conjectures and refutations: the growth of sciemkhowledge5th edn,
Routledge, London.

Popper, K. 1999l life is problem solvingtrans. P. Camiller, Routledge, New York.

Popper, K.R. & Eccles, J.C. 197The self and its brainSpringer International, New
York.

Remus, U. & Schub, S. 2003, 'A Blueprint for theplementation of Process-oriented
Knowledge Managemen&nowledge and Process Managemerdl. 10, no. 4,
pp. 237-253.

Sawy, O.A.E. & Majchrzak, A. 2004, 'Critical issuesresearch on real-time knowledge
management in enterprisedurnal of Knowledge Managemenbl. 8, no. 4p.
21.

Seeley, C.P. 2002, 'Igniting Knowledge in your Bsis Processe&M Review vol. 5,
no. 4,pp. 12-15.

Page 15 of 16



Simon, H. 1955, 'A behavioural model of rationaloick’, Quarterly Journal of
Economicsvol. 69, pp. 99-118.

Simon, H. 1986, 'Decision Making and Problem SalyifResearch Briefings 1986
<http://dieoff.org/pagel63.htm>

Simon, H. 1991, 'Bounded rationality and organmadi learning'Organization Scienge
vol. 2, no. 125-134.

Simon, H. 1993, 'Strategy and organizational evafiitStrategic Management Journal
vol. 14, no. 2pp. 131-142.

Snowden, D. 2002, 'Just-in-time knowledge managé&nkant I'KM Review vol. 5, no.
5,p. 14.

Page 16 of 16



