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Abstract 

In Dalmaris et al (2006), we presented a framework for the improvement of knowledge-intense business 
processes (KBPI). The KBPI is based on Karl Popper’s epistemology that broadly defines knowledge as 
"solutions to problems" which may be tacit or explicit; it incorporated a business process ontology to 
capture the basic attributes of business processes, and an improvement methodology to guide the 
improvement effort.  

The analysis presented in this paper is a theoretical extension to the existing KBPI, and will help to refine 
its further applications. Here, we extend the KBPI to incorporate the idea of the time-value of knowledge, a 
term we coin and define as a qualification that helps in assessing the applicability of knowledge to solving 
problems with a variety of time horizons. This examination extends from the simple observation that the 
knowledge requirements (the knowledge objects, supporting infrastructure and structure, that make up 
business processes) of the typical knowledge worker, such as a help desk customer support agent, are very 
different to those of a CEO or an army commander who must to think and/or act now in order to achieve 
their goals in the future. 
 
As a result of this examination, we show how the KBPI can be extended to incorporate the concept of time-
value of knowledge. Then, we provide ideas as to how the extended KBPI can be used in a range of 
situations. 

Introduction 
Business processes are definable mechanisms or sets of interrelated activities within an organization that 
helps the organization to maintain itself and respond to competition and other environmental changes. The 
common perception of what business processes are models them as an identifiable set of linked or inter-
related activities that is intended to transform some tangible or intangible raw material into an end state or 
outcome that is valuable to a customer or to another process. What is more important and relevant to this 
paper is that, generally, business processes are executable at definable times and places, with a clear 
beginning and end, and they are predictable. Davenport (1993), Hammer and Champy (1993), Harmon 
(2003), and Jacobson, Ericsson and Jacobson (1995) all provide definitions that describe business processes 
along those lines. Therefore, business processes are executed within limited and controllable time frames; 
their temporal domaiņ a term we coin to mean the time frame that is applicable for the result of a business 
process or a process member, in other words is “now” or “close to now”.  
 
However, there are many examples of business activities that can be described as “business processes” 
because of the fact that they are repeatable and can be broken down into fairly distinguishable linked or 
inter-related activities, for which the temporal domain is the “medium” or “longer” future but for which the 
outcome is difficult to define. Depending on the case, a process member engaged in such activity either acts 
now in order to influence or deliver desired future results, or plans now to act in the future in order to 
influence and deliver future results. In both cases, the process member will have to act based on what is 
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known about the present and the relevant past, what can be expressed about the future goal, and his 
knowledge on how to achieve the desired result (which knowledge may also be incomplete). 
 
Hutchins (1995b) applied a classic cognitive science approach to analyse what happens to the cockpit 
system  during an airliner’s approach for landing. Hutchins uses the concept of the “cockpit system”, of 
which the pilot and co-pilot are components, so that it is possible to make direct observations of the 
cognitive processes and functional procedures of this system; it would be very difficult to make such 
observations if the unit of analysis was the individual because while it is very difficult to see what is 
happening inside one’s brain whereas it is not difficult to see what is happening inside a system with 
readily observable components. The cockpit system integrates memory and cognition capabilities, similar 
to those of any other business process. The landing process is executed by the cockpit system and involves 
several redundancies distributed among the cockpit instrumentation and the pilots (for example, there are 
twin independent sets of all instruments and frequent cross checks of their readings by the two pilots), and 
division of labour between the pilots so that safety is ensured to a high degree (for example, the pilot flies 
and lands the airplane, while the co-pilot verbalises instrument readings and communicates with ground 
controllers).  
 
An analysis of Hutchins’s description shows that the division of labour between the two pilots does not 
only involve the number of tasks they need to perform now, or the cockpit instruments for which each is 
responsible. The most important division of labour involves the temporal domains in which their cognitive 
processes are focused. For the co-pilot, the temporal domain is now: he is responsible for providing the 
pilot with reports on the status of the airplane now. Reading the airspeed, flap position, altitude, gross 
airplane weight etc. at the present moment is the co-pilots only concern. For the pilot, on the other hand, the 
temporal domain is the future. His only concern in the landing process is to land the airplane safely at a 
specific future time and place. To do this, he executes certain actions now while he plans the execution of 
certain other actions in the future. The specific attributes of those actions (for example, when and by how 
much should the flaps be extended) depend on the status reports that the co-pilot provides, and are 
prescribed by the airplane manufacturer and/or the various aviation authorities. The cockpit system is 
successful in landing the airplane safely because of the interfaces put in place as part of the business 
process by which now (the domain of the co-pilot) is connected to the future (the domain of the pilot). 
 
The realisation that business processes can be designed to involve multiple temporal domains is something 
that seems to have gone unnoticed in the knowledge management and business process management 
literature. Although there has been work in the area of just-in-time knowledge management (Davenport & 
Glaser 2002; Sawy & Majchrzak 2004; Snowden 2002), we have been unable to find any research in the 
specific area of what we call the time-value of knowledge. Research in this area looks into the issues of 
knowledge and its value in solving problems in various temporal domains (now, near future, far future etc.), 
and considers the supportive infrastructure, cognitive processes and the characteristics of knowledge 
involved in each case.  
 
It is important to note that there is some research on the topic of what is collectively referred to as the 
“forgetting” of organisational knowledge or “obsolete knowledge”. This research contains a temporal 
aspect that has some relevance to the concept of time-value of knowledge. The research on organizational 
“forgetting” suggests that the ability to forget is as vital to an organization as the ability to create, transfer, 
or retail knowledge (Holan & Phillips 2004; Holan, Phillips & Lawrence 2004). The main argument is that 
often there is benefit in forgetting: often, knowledge that was important in the past but not in the future 
should not be carried into the future if progress (in the value-free sense of the word) is to be achieved. 
Understanding the mechanisms of forgetting allows organisations to instantiate processes for both 
prevention and encouragement of forgetting as and when each is required. In the paper presented here, we 
have chosen not to specifically address the issue of forgetting. The reason for this choice is that the 
Popperian epistemology (Popper 1972, 1989, 1999; Popper & Eccles 1977) we have selected as the 
foundation of the KBPI embeds the obsoleteness of knowledge in its core: through trial and error 
elimination, knowledge is eliminated (forgotten) and replaced by new and better adapted knowledge. We 
discuss Popper’s epistemology in some detail in the next section and in more detail in Dalmaris et al (in 
press). Generally, knowledge is forgotten when it is not needed any more, or when new knowledge is 
brought about that is better than the old one. In organizations, this process is manifested in a variety of 
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ways: new computer automation may render traditional jobs obsolete, as can corporate refocusing and 
reorganisation, to name a couple. The term “forget” can be used to mean either that the knowledge is either 
erased from the organization’s knowledge base, or is simply put in the background and not used for any 
practical purpose. In the case of the process improvement methodology presented here, “forgetting” is 
acknowledged as one of the natural results of process improvement. The difference between the original 
business process and the suggested improved business process is equal to those aspects of the original 
process that had to be eliminated (forgotten) plus those that had to be introduced. Thus, in this paper we do 
not make a special case for the forgetting aspects of knowledge and instead we concentrate in the present 
and future temporal domains where knowledge can be applied. 
 
In this paper, we explore the basics of time-value of knowledge and use the KBPI (Dalmaris et al. in press) 
as a vehicle for its practical exploitation. First, we provide a summary of the KBPI and its configuration in 
its original form. Then, we expand the discussion on the basic issues of the concept of the time-value of 
knowledge. Finally, we show how the time-value of knowledge concept can be used to accordingly modify 
the KBPI which can then be used to improve business processes that have a future temporal domain. 

A framework for the improvement of knowledge intense business processes (KBPI) – summary 
In Dalmaris (in press), we described the development and testing of a framework for the improvement of 
knowledge intense business processes (KBPI). There, we showed how the KBPI was used on a variety of 
business processes in order to improve them by some measure (which is always dependent on the business 
process). The KBPI is based on the observation that knowledge-intense business processes, described by 
Eppler, Seifried and Ropnack (1999), cannot be improved solely by applying engineering-type 
improvement methodologies, such as Six Sigma, but they require a knowledge management approach. 
There is considerable research that supports this position (Kim, Hwang & Suh 2003; Papavassiliou et al. 
2003; Remus & Schub 2003; Seeley 2002). As the KBPI is presented in detail in Dalmaris et al (in press) 
(2006), only a summary is included in this section. 
 
The KBPI is composed of three parts: the epistemology, business process ontology, and the improvement 
methodology. Figure 1 visualises the KBPI. 
 

 
Figure 1: A framework for the improvement of knowledge intense business processes 
 

The KBPI is grounded on the epistemology developed by Karl Popper (1972) and extended by Niiniluoto 
(1999) and Hall (2006). In this, Popper broadly defines knowledge as "solutions to problems", as opposed 
to the popular definition that describes knowledge as “justified true belief”, and argues that knowledge 
grows through a continuously iterated cycle of guessing/theorising to build knowledge claims, and testing 
the claims against external reality to selectively eliminate errors. One of the cornerstones of this 
epistemology is that some kinds of knowledge can exist and persist independent of a “knower”. For Popper, 
knowledge can exist outside the human brain in an objective sense (Popper 1972:73-74). In other words, 
objective knowledge can be autonomous and independent of a knower (Popper 1972:118). And because of 
its independence from the knower, objective (or explicit) knowledge can be subjected to linguistic and 
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intersubjective criticism in conscious minds, a critical difference from tacit knowledge which can not be 
criticised (Popper 1972:66). The quality of the knowledge does not relate to its host or container, but to the 
degree by which it has been tested and verified (criticised for potential errors by its user(s)). Popper’s 
epistemology also specifies the locus of knowledge.  

Knowledge can be found in three different ontological worlds. World 1 is the physical world and all that is 
in it. World 2 is the world of our subjective personal experiences. And world 3 is the world of the logical 
contents of things like books and computer memories (Popper 1972:74). It is not our purpose here to 
discriminate between data, information and knowledge. In the Popperian paradigm, data and information 
can be seen as less integrated and less tested forms of knowledge (Hall 2003, 2005, 2006). In Dalmaris (in 
press) we present our view on the relation between data, information and knowledge where we interpret 
data and information as context-free and context-bound interpretations of the world. Knowledge is what 
makes the interpretation possible as it comprises the interpretive know-how. 

World 1 represents reality. As living entities evolve, world 2 knowledge in the form of solutions to 
problems of life also evolves. Entities build internal representations of the world, including genetic 
predispositions and beliefs. As sufficiently evolved brains, such as those of humans, create language able to 
codify knowledge (their claims about the world) in persistent forms, linguistically expressed knowledge is 
finally created in world 3. 
 
As a foundation, Popper’s epistemology provides the necessary conceptual tools needed for the 
development of the KBPI. In particular, three points are most important: 
 

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

2. The KBPI emphasises objective knowledge as opposed to subjective. This is because objective 
knowledge is readily transferable and testable, whereas subjective knowledge is not. Nevertheless, 
subjective knowledge is still recognised as important. 

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

 
Based on this epistemology, a business process ontology (KBPO) was developed as the second component 
of the KBPI. The KBPO is used to systematically describe a business process. An ontology-based 
description of a business process helps to develop a formal conceptual model that is useful both to the 
framework design and, later, to its application. Formality contributes towards reducing certain 
misunderstandings that can lead to application errors. The KBPO is composed of a top-level ontology 
supported by eight abstract classes. An abstract class is a class, or member of the ontology, which cannot 
produce an instance. An abstract class is used to describe instances of classes that belong to the top-level 
ontology.  
 
Figure 2 illustrates the top-level components of the KBPO. It allows for a detailed description of a 
knowledge intensive business process and is used for the construction of the process analysis and 
evaluation tools that are part of the improvement methodology. 
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Figure 2: The top-level business process ontology (KBPO) 
 
Examples of the top-level classes are the Knowledge Transformation class and the Member class. Each 
class describes a component of the business process, and defines various associations with other classes. 
For example, an instance of the Knowledge Tool class may be associated with one or more instances of the 
Knowledge Container class and none or more instances of the Member class. In real life, this can be 
translated to something like “The Document Management system (an instance of the Knowledge Tool class) 
that contains one hundred documents (each document is an instance of the Knowledge Container class) and 
is accessed by three process members (each one an instance of the Member class).” 
 
Abstract classes are “helper” classes, in the sense that they assist in defining objects of normal (concrete) 
classes. An abstract class is named as such because it can not produce an instance of itself. The terms 
“abstract” and “concrete” are analogous with the same terms used in object-oriented programming (OO), 
but not identical: in OO an abstract class contains only part of a class implementation, and it must be 
extended into a functional class before it can be instantiated (turned into a programming object). Here, an 
abstract class cannot be extended, and cannot be instantiated. Abstract classes are treated as taxonomies, in 
order to provide a classification of possible “types” of each class. 
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Figure 3: Abstract classes of the KBPO 
 

Finally, an improvement method (IM) is the third component of the KBPI. It is firmly based on the 
business process ontology presented earlier, and is composed of three functional stages: Audit, Analysis, 
and Design. The improvement method is depicted in Figure 4. 

 
Figure 4: The improvement method 
The process audit stage is concerned with the collection of data for representing the given business process. 
This is done through the collection of data required for creating instances of the KBPO classes. In Figure 4, 
each of the boxes at the left side of the diagram enclosed within the dashed box labelled “Audit” 
corresponds to one of the top-level branches of the ontology. Guided by the ontology, the researcher uses a 
combination of interviews and questionnaires to collect the data. 
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Potential improvement areas in two levels are evaluated: at the process level, and at the function level. 
Figure 5 depicts the two levels that are examined to discover potential areas for improvement.  

 

Figure 5: Evaluation and improvement levels 

At the function level, the objective is to detect potential areas of improvement in instances of the classes of 
Function, Member, Knowledge Object, Knowledge Transformation, and Knowledge Tool. At the process 
level, the objective is to detect potential areas of improvement in instances of the classes of Knowledge 
Paths, Knowledge Tools, and Knowledge Transactions. Similarly to the function level analysis, at the 
process level areas of improvement are detected by looking for problems. The analysis procedures at these 
two levels are discussed in detail in Dalmaris et al (in press). 
 
In this summary presentation of the KBPI, knowledge objects, their management infrastructure and process 
organisation are assumed to be static. The temporal domains of all functions and process members are also 
assumed to be the same. In the next section, the discussion will introduce the concept of the time-value of 
knowledge and its importance to knowledge management. Then, the KBPI will be revisited to incorporate 
this concept. 

The time-value of knowledge 
The applicability of a knowledge object in a particular temporal domain may be described as the time-value 
of that knowledge object. The term describes the value of a knowledge object in reference to a particular 
temporal domain. The term time-value of knowledge is a qualification that allows us to consider and discuss 
those issues of knowledge that involve the applicability of knowledge as potential solutions to problems 
occurring or that need to be solved in particular temporal domains. Once this concept is understood, it will 
be possible to use it as part of a conceptual knowledge management project or, in the case of this paper, as 
part of the improvement of knowledge-intense business processes. In the discussion that follows we will 
discuss the two basic time-types of knowledge: present-value knowledge and future-value knowledge. We 
hope that this discussion may provide support for our assertion that the time-value of knowledge is a topic 
worthy of research to extend and test the findings of this brief introduction.  

The two time-types of knowledge 
Organisations are routinely faced with two types of problems: those that need to be solved now or close to 
now, and those that need to be solved in the future. Drawing from our Popperian definition of “knowledge” 
(Dalmaris et al. in press), which was discussed earlier, according to which “knowledge is solutions to 
problems” (Popper 1972, 1989, 1999), we take that there are two basic types of knowledge in terms of its 
relation to time: the knowledge that we need in order to solve problems now, and the knowledge that we 
need in order to solve problems in the future. 
 
Empirically, it seems that most knowledge is of the now temporal domain type: how to drive a car, compute 
an equation, and write a financial report, are examples of such knowledge that is utilised to achieve a result 
immediately. However, the knowledge of the future temporal domain type is equally important and the one 
that is utilised immediately to achieve a result in the future; this is the type of knowledge that seems to have 
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been neglected in knowledge management. A CEO planning for the strategic direction of his company [to 
meet corporate imperatives], or a ship captain taking his ship to port [to achieve the forecast goal] are 
examples of future temporal domain knowledge: these two knowledge workers are working in the future 
temporal domain because they are trying to solve a problem that is located in the future. The identification 
of these two types of knowledge guides us to consider the implications that such distinction will have in the 
way that knowledge management is applied. For example, what tools are better suited for the CEO 
planning for his company’s next 5 years? How would these tools differ from those used by an employee 
processing loan application forms? Our opinion is that in business processes that involve functions that 
utilise knowledge targeting different temporal domains, one must consider these differences in the design 
of their support infrastructure. 
 
In Figure 6 we depict a business process that combines two different temporal domains: now and future. 
Some of the functions of this business process produce a result that is needed at the present time: their 
output is consumed by another function of the same process at approximately the same time. However, the 
last function (“Function 6”) produces a result (in this case, an action plan) that will be executed (or 
consumed) in the future. The change-over between the now temporal domain to the future temporal domain 
is referred to as the temporal convergence, and in Figure 6 this is marked by the solid ellipse that groups 
together Function 5 and Function 6. The diagram also shows the groups of functions that participate in 
solving problems in the two temporal domains, now and future (indicated by the two boxes with the broken 
lines). 
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Figure 6: A sample process where the now and future temporal domains coexist. 
 
The significance of the point of temporal convergence is that at this point, a change-over takes place: the 
focus of the knowledge worker changes from now or the immediate future, to future. For the business 
process, this means that the support infrastructure needed immediately before and after that point should 
take into account the change. It is the recognition of this change-over, the result of identifying temporal 
convergence points in the business process model, that prompts the analyst to analyse the specific 
requirements of each one and design the appropriate infrastructure. 
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The two temporal domains in a real-life process 
Hutchins (1995a) describes in detail the process of navigation on a large military vessel, and in particular 
the process of the fix cycle. The fix cycle process is executed frequently abroad a ship, especially when the 
ship travels through confined waters or when land is in sight. The result of the process is a position fix, the 
establishment of the position of the ship in space represented as a mark on a navigation chart. As an 
ethnologist, Hutchins spent a week on the bridge of the vessel recording and interpreting the behaviour and 
interactions of the navigation team. He conceptualised the navigation team as a system which runs the fix 
cycle, and tried to understand how the components of this system, people and instruments, yield the 
position fix of the vessel. Here, we use Hutchins’s description of the fix cycle process to show how the two 
temporal domains are involved and in particular to identify the temporal domain in which each process 
member work in, the instruments they use, and how temporal convergence takes place so that the 
information about now is used to plot the vessel’s course (a plan for the future). 
 

The fix cycle 
Hutchins describes the fix cycle in detail in Chapter 3 of his book (Hutchins 1995a, pp. 117-174). The brief 
here only provide those details that are useful for demonstrating the concept of the temporal domains. 
 
The fix cycle process, when executed in restricted waters or when near to land, requires the cooperation of 
up to ten officers and seamen. This number varies depending on circumstances such as whether the ship is 
on a mission, on exercises, or understaffed. In our example, the process is executed by two officers, the 
Navigation Plotter and the Navigation Recorder, and three seamen, the Starboard Pelorus Operator, the Port 
Pelorus Operator, and the Fathometer Operator. The functions of the process are distributed among the 5 
process members. It can be seen diagrammatically in Figure 7.  
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Figure 7: The position fixing process 
 
The process starts at a pre-defined time as according to seafaring and navy regulations the position of a ship 
must be fixed at least every 15 minutes when land is in sight, or more often depending on the distance to 
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the land. The navigation plotter and the navigation recorder use their navigation chart and visually inspect 
the geographic area around the vessel in order to decide on the two landmarks on which fixing will be 
based. These landmarks have a symbolic representation on the chart. The objective is to take the bearings 
(using north as a reference bearing) of those landmarks using the alidade, an instrument specifically 
designed for this purpose, and then plot those bearings on the navigation chart. By taking the bearings of 
two different landmarks at the same time, the position of the ship can be calculated on the navigation chart. 
 
As soon as the two landmarks have been decided upon, the navigation recorder informs the two alidade 
operators (port and starboard pelorus) of their names. The two alidade operators visually scan their 
assigned geographical areas in order to identify their landmarks. Once their landmarks have been identified, 
they use their alidades and aim the instrument in the middle of their landmark; the number indicated by the 
alidade pointer is the bearing of that landmark. However, they do not report this number until the 
navigation recorder announces “mark!” via the intercom system. In the mean time, the alidade operators 
continue tracking the landmarks as the ship moves to ensure they are ready to report. 
 
On the mark time, the navigation recorder announces “mark!”: it is now time for the alidade and fathometer 
operators to report their bearings and depth. By convention, the first to report is the fathometer operator, 
who reports the depth at mark time. When the fathometer operator completes his report, he announces 
“mark!” to indicate the end of his report. On that mark, the starboard alidade operator begins to report the 
bearing of his landmark, and on his mark the port alidade operator completes the reporting round. As each 
operator reports a value, the navigation recorder immediately records them on the bearings log. Once 
recording of the bearings and depth is complete, the navigation plotter uses a variety of instruments to plot 
the lines that extend from the positions of the landmarks into the sea and have an angle equal to that of the 
reported bearings. The point where the two lines intersect is the position of the ship at mark time. 
 
Once the position of the vessel has been established based on the physical bearing measurements and the 
calculations that yield a position fix on the navigation chart (an abstracted representation of the real world 
on paper), the plotter and recorder work together in order to extrapolate the likely position of the vessel in 
the near future. Apart from the current position fix, the plotter and recorder also utilise information such as 
speed, rudder position, and degree of acceleration or deceleration.  
 
The last function of the fix cycle is to decide on plotting or re-evaluating (if an earlier plot exists) the 
course to port. The question that needs to be answered here is “based on where we are now, where we are 
going, and to go where we need to be, which course should we follow”? The answer to the last question is 
critical because it allows the navigator to compute the future movements of the ship and based on those 
expectations to make decisions such as when and by how much the rudder should turn, or the engine’s 
rotation speed should change, or whether the anchor detail (the crew that operates the anchor) should be 
ordered to be on stand-by so that the end-goal, reaching port safely, is achieved. 
 
With this story on how the fix cycle works told, we are now ready to look into how the two temporal 
domains interact, and the temporal domains and tools in and with which each process member works. 
 

The fix cycle temporal domains 
The now temporal domain dominates the fix cycle process, as most of its functions take place at the present 
moment in order to achieve a result at the present moment. This is true for most observable processes. The 
future temporal domain, however, is the domain of only the last two functions. These two functions involve 
thinking and deciding about the future based on what is known about the present and the existing 
expectations of what the future should be like.  
 
In terms of the process members, the alidade and fathometer operators are squarely positioned in the now 
temporal domain. Their only concern is to take measurements and calculations about the present moment. 
In the case of the navigation plotter and recorder, however, the temporal domains are both now (in the first 
part of the process) and the future (in the second part of the process). In either case, they are concerned 
with either the present or the future depending on which function they are executing. This is shown 
diagrammatically in Figure 7.  
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In terms of the instruments that are used by each process members, we can see a basic difference in their 
functionality. The alidade and fathometer only offer functionality allowing the user to read a current value 
(for the alidade) or a current and past value (for the fathometer; the fathometer uses a rolling tape on which 
a pen marks the current depth, creating a continuous line encompassing the sequence of instantaneous 
depths leading up to the present). On the other hand, the navigation chart in combination with a set of tools 
such as the one-armed protractor (the “hoey”) offers two capabilities. The first one is the capability to 
calculate the current position by performing an operation that takes as inputs a representation of the real 
geographical world on paper, and what is known about the real world (the bearings). The second one is the 
ability to project future positions and to decide on the necessary manoeuvring for the ship to reach its 
destination.  
 
The temporal convergence, in this example, is the handover between a focus on the present and a focus on 
the future that applies particularly in the case of navigation now towards a determined goal (i.e., the port). 
The attention of the process shifts during this temporal convergence from the present time to the future 
because the future is what the output of the process aims to influence. The point where temporal 
convergence takes place is at the handover between the “fix position on chart” and the “extrapolate future 
position on chart” functions. The instrument used to successfully execute this temporal convergence is the 
navigation chart. We can say that the navigation chart is what ties the future and the present together, the 
instrument that allows the navigation plotter and recorder to calculate and express the future symbolically 
now. 
 

Updated KBPI 
The example described in the previous section provides an understanding of how the basic features of the 
two temporal domains interrelate in a simple business process. It also gives us hints as to how process 
members work within those domains, and of the basic characteristics of the tools they use in their work. To 
incorporate these concepts in our process improvement framework, we have introduced certain additions to 
our business process ontology (KBPO). These are presented in this section. These changes to the KBPO 
allow us to take into account the temporal domains of the functions and process members during the audit 
and analysis of a business process. Therefore, the KBPO-based descriptions of a given business process 
will include the temporal domains involved, which will make it possible to determine issues such as 
whether a knowledge tool used in a function is appropriate for that function’s temporal domain, or whether 
the knowledge tool at the changeover between two temporal domains is appropriate. 
 
The main addition is the introduction of a new abstract class named “Temporal domains”. This class simply 
codifies the fact that in a business process we expect to encounter three types of temporal domains: the 
present, the near future, and the far future. This is depicted in Figure 8. 
 

 
Figure 8: The Temporal domains abstract class 
 
The granularity of temporal domain types is not meant to be exhaustive since we have not yet studied an 
adequate number of business processes for this purpose. However, the three types included here were found 
to be adequate to cover those temporal domains used in our research to now (Dalmaris et al. in press)  and 
for our current understanding of the issues around the time-value of knowledge.   
 
The Present temporal domain concerns functions, knowledge objects, or process members for which the 
focus is the present time. In the case of the position fixing example, the fathometer operator (a process 
member) worked in the Present temporal domain because his focus was in acquiring depth readings at 
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mark time. The Near future temporal domain concerns functions, knowledge objects, or process members 
for which the focus is the near future. In the case of the same example, the navigation plotter and 
navigation recorder worked at the Near future temporal domain while they were executing the “Extrapolate 
future position” function because they were involved in calculating the position of the vessel in the next 
few minutes. Finally, the Far future temporal domain concerns functions, knowledge objects, or process 
members for which the focus goes beyond the near future, i.e. beyond the next few minutes. In the case of 
the example, the navigation plotter and navigation recorder worked in the Far future temporal domain 
when they executed the “Decide on course to port” function because they were involved in influencing an 
event that would take place 1 or 2 hours in the future. It is possible, however, that different business 
processes would assign different time-spans to each of the three temporal domains described here. We may 
decide, for example, to consider now any time between actual now and the next 15 minutes, while near 
future means any time between one hour from now and tomorrow, while far future means any time 
between next month and next year. These descriptions are subjective and depend on the business process, 
therefore they must be defined for each one individually.  
 
Other additions to the KBPO include the modification of the Function, Knowledge Tool, Member, and 
Knowledge Object classes to include the Temporal domain attribute. This attribute is assigned with one of 
the three types defined in the Temporal domain abstract class. It is used to mark the temporal domain 
relevant to each of those classes. For example, a knowledge object can have its Temporal domain attribute 
assigned the “Present” value which signifies to the analyst that this knowledge object is relevant to the 
present time; it may contain instructions for the appropriate action to be taken by a customer service 
representative when a customer reports a particular problem with a product. A process member may have 
more than one temporal domain assigned. In the case of the navigation recorder, this process member 
would be assigned with both the Present and the Near Future temporal domains because he works in both at 
different functions of the process. Knowledge tools may also have more than one temporal domain 
assigned, as we have seen in the case of the navigation chart (used to mark the present position as well as to 
extrapolate the future position of the ship). Finally, a single temporal domain may be assigned to the 
function class, as in all our real-life experience of business processes functions were given a single 
temporal focus. 
 

Conclusions and further research 
In this paper, our objective was to introduce the concept of the time-value of knowledge and show how it 
can have useful practical implications in the way that knowledge management is done. We looked into the 
basic issues of the time-value of knowledge that involve the sub-concepts of temporal domains and 
temporal convergence to show how these present themselves in a simple business process. Finally, we 
showed how these concepts can be utilised to inform and modify current practice, and in particular our 
framework for the improvement of knowledge-intense business processes. It would not be difficult to apply 
the same concepts on other knowledge management practices and frameworks. 
 
This new version of the KBPI with the updated business ontology can now be used towards performing 
process improvement that incorporates the discussed temporal domain issues. With the updated business 
ontology, a business process is not seen as a operational structure that is single-dimensional in time (i.e. a 
snap shot in time), but as one in which temporal domains interact to produce the end product, assisted by 
thoughtfully designed and implemented supporting infrastructure.  
 
Understanding these domains is not important only for implementing better business process improvement, 
but is also important for taking knowledge management beyond its contemporary scope which is to help 
and empower the knowledge worker in performing a job now. Knowledge management can be extended to 
find ways in helping those “non-mainstream” knowledge workers who have to collate present-time 
information and apply future time-value knowledge in order to influence the future by making time-
dependent decisions and planning for future action. Chief executives, planners, engineers, innovators, and 
project managers are examples of such non-mainstream knowledge workers. Towards this end, more 
research needs to be done in the area of the time-value of knowledge and specifically look at the issues of 
the temporal domains and convergence. The research presented in this paper is only sufficient in 
highlighting those issues, and a lot more work is needed to properly examine them. Delving further into this 
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theme would involve a cross-disciplinary approach that would involve a diversity of sources, such as 
Nelson and Winter’s work on organisational routines (Nelson 1991; Nelson & Winter 1982), Simon’s work 
on decision making and problem solving (Simon 1955, 1986, 1991, 1993), Boyd and Hall’s work on the 
OODA loop and the biological origin of organisations (Hall 2003, 2005, 2006 (submitted)), to name but a 
few. 
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