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Abstract
As management roles and their proper business processes have changed, the organizational structures have evolved with showing the characteristics of each organization. Indeed, the decision makers of each organization usually perform their activity of decision making based on a variety of knowledge that reveals the characteristics of each organization. Therefore, it is quite clear that the most critical determinant for decision making is the organizational structure, which explains the mechanism of knowledge flow of an organization. In this paper, there are explanations on the organizational structure for knowledge-based decision making, especially focused on the knowledge interactions. By verifying the characteristics and the structure, a lot of organizations will be able to obtain a reference for managing their knowledge assets and for facilitating them in the effective decision making process.

1. Introduction

A knowledge organization, as a structure to facilitate knowledge dissemination and utilization, has long been studied by many practitioners and researchers for its effective and efficient mechanism for making decision. Organizational decision making process should be completed through various people, not only top management but workers in all branches as well. As a result, organization-wide knowledge dissemination and utilization is essential to gain a competitive edge through strategic decision making (Jordan et al., 1995).

A central question concerns how an organization can disseminate and utilize its varieties of knowledge assets throughout an entire organization. The answer to this question gives knowledge management practitioners some guidelines for managing organizational knowledge and making strategic decisions. In other words, the organizational structure for knowledge dissemination and utilization is directly related to the quality of decisions that contain strategic value (Suh et al., 2000). That is to say, to obtain a competitive advantage through knowledge management, the organizational structure, as well as the mechanism of knowledge utilization, should be verified in advance, before developing knowledge management systems and legislation to facilitate those systems. 

The organizational structure proper to the information characteristics and value is closely tied to and dependent on information flows (Mendelson et al., 1999; Choo, 1996), so the identification of information flows within an organization is an effective method to design the structure of an information-based organization. In the same vein, to design the structure of a knowledge organization, the knowledge flows within an organization should be identified. Therefore, the clear identification of knowledge flows guarantees strategic decision making based on knowledge utilization. 

Before discussing the structure or mechanisms of knowledge utilization, a clear definition of knowledge is required to indicate the scope and limit of knowledge management. Many trials were undertaken to define the knowledge in organizations. One famous definition was proposed by Ikujiro Nonaka (1995; 1999), who separated the sources of knowledge creation. His point was that knowledge is created through 2 kinds of processes: business processes and innovation processes. Of course, his definition of knowledge has these characteristics, and both can be summarized in a single definition: process knowledge is created by knowledge workers who perform the specific activities of each process, and has the value of use in and during a process. This definition of knowledge was verified by Balasubramanian et al. (1999) and Suh et al. (2000). Balasubramanian et al. proposed a technique for modeling and implementing process knowledge within an organization. Suh et al. suggested a methodology concerning how an organization can embody knowledge management in its daily performed business processes, especially focusing on the development of a knowledge map. [Figure 1] shows the definition of process knowledge.
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[Figure 1] Definition of Process Knowledge

2. Organizational Structure for Knowledge Management

According to research on human behavior, human society has long been fascinated by the managerial role. Because people are basically hierarchical in their social structures, and tend to preserve this structure in their family, society, and business lives. It is said that the earliest business structures are family and government. These structures generally tend to be hierarchical in nature, but the hierarchical approach is not the only one we use. 

Among the organizational structures proposed until now, a team-based structure is said to promote effective decision making, which is accomplished by including all kinds of organizational members in the procedure of decision making (Licker, 1997; Kreitner, 1995). However, although the team-based structure can gather all kinds of valuable information and knowledge required to make decisions, it does not suggest how the resulting decisions are made based on this information and knowledge, nor how such decisions are stored for future use. Namely, the team-based structure only explains the actors for decision making, and ignores the mechanisms of making decision and its strategic value. For this reason, the team-based structure is modified by the hyper-textual structure and network structure to achieve the effect of fostering organizational knowledge management.

Hyper-Textual Structure

The hyper-textual structure, proposed by Ikujiro Nonaka (1995), is the most proper structure for managing and fostering organizational knowledge. A hyper-textual structure-based organization is said to be a flexible organization with abilities such as knowledge creation, facilitation, and accumulation. It is said that previously developed organizational structures emphasize the organizational structure in the form of 2 dimensions, vertical or horizontal. By contrast, in the view of hyper-textual structure, an organizational structure is exhibited based on 3 dimensions: the project team, the business system, and the knowledge base. Nonaka did not intend to represent his theory in a diagram, but to redesign an organizational structure with respect to present business process. For this reason, although his theory gained tremendously much attention, real cases are scarce which have applied his theory.
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[Figure 2] A Hyper-Textual Structure

Networked Structure

A networked organizational structure is the most closed structure with the function of a knowledge organization (Skyrme, 1999). Because an organization performs business activities interacting with inter-organizational and outer-organizational actors, the pattern of interaction forms the basic mechanism of information and knowledge interaction between actors ignoring the boundaries of organizations. The notion of a network implies nodes and links. The nodes can be people, teams, or even organizations. Common examples are distributed geographic teams in large organizations, or small organizations operating as networks to compete against large corporations. The links are various coordination and agreement mechanisms. In a network, high degrees of informal communication, both face-to-face and over electronic networks, achieve success where formal authority and communication in hierarchical organizations often fail. Two-way links and reciprocity across the links are the basis for how networks function (Skyrme, 1999).
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[Figure 3] An Example of Knowledge Network (Suh et al., 2000)

Through the networked structure, practitioners can identify the information and knowledge flows. Because the networked structure is composed of nodes and arcs, information and knowledge flows are identified based on business processes. In this case, the nodes denote the business processes, and the arcs denote the flows and relationship between nodes. Therefore, the network structure guarantees a quite complete set of knowledge semantics and draws the basic model for knowledge-based decision making. [Figure 3] shows a typical example of a network of knowledge with respect to business processes that utilize the knowledge.

3. Mechanism of Knowledge-based Decision Making 

There is no doubt about the importance of decision making in the strategic management environment. Herbert Simon, the 1978 Nobel Prize winner in economic science, stated the importance of decision making as the synonym of management itself. Simon’s decision making procedure consists in identifying the problem, designing alternatives and making decisions.

Conventional Decision Making Procedure

Based on Simon’s procedure for decision making, the conventional procedure is composed of problem identification, design of alternatives, choice of viewpoint, choice of related variables, experiment and measurement, evaluation of the results and choice of decision. Although this procedure underpinned scientific basis enough, in many cases, the resultant decision is chosen based on the executive’s intuition, rather than following such a systematic procedure. Therefore, the conventional decision making process is intuitive, occasional and independent of the cases. Moreover, among the procedures, because choice of viewpoint and related variables involves a personal basis, the resultant decision is considerably subjective, unable to obtain objective fairness. Although the following ones of this procedure demonstrate the degree of objectiveness, because the starting point is biased, we cannot obtain a completely effective decision. Probably, because of this defect in conventional decision making procedures, a variety of trials to establish decision support systems have failed.

Knowledge-based Decision Making Procedure

As explained in the previous section on the definition of knowledge, knowledge is exhibited and embedded in a specific process, and the combination of process and knowledge as an object forms the resultant knowledge. Because of this aspect, as Demarest (1997) illustrated, knowledge is provisional, partial and muddled, however, counter intuitive rather broadly accurate. Therefore, imperatives or rules are essential components of knowledge-based decision (Demarest, 1997). Imperatives are behavioral directives that are unchallenged because they are derived from a firm’s dogma. Rules are algorithms and heuristic logic models that define a basic set of guidelines for performing in particular environment or situation. 

Of course, there is a model base in the conventional decision support systems. However, the imperatives or rules that are included in the model base are dependent on the situation and environment, independent of the business process. Because a business process does not alter from situation to situation, the knowledge that is accommodated in the process is applicable to similar cases, so that eventually recycling and reusing all kinds of knowledge can be possible.
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[Figure 4] Knowledge-based Decision Making Procedure

Therefore, the conventional decision making procedure can be modified, by using the concept of knowledge management in terms of knowledge acquisition and recreation. The modified decision making procedure is given in [Figure 4]. It involves identification of problem, consultation of problem context, extraction of previous alternatives, similarity analysis of the case, choice of alternative decisions, and evaluation of results in deploying each decision. This procedure is similar to the scenario method in that extracting possible decisions and evaluating them. Because these decisions are based on the previous problem and process context, they bear plausibly realistic value and, consequently, are applicable to real business activities.

Identification of Knowledge Flows

There are several methods to identify knowledge flows in an organization. With automated identification methods, some kinds of pattern recognition methods such as case-based reasoning, clustering and neural networks, etc., can be applied, and with manual ones, questionnaire and interview methods can be applied. Among these methods, the selection of the proper one for identification depends on problem contexts and the process situation. However, for the general identification of knowledge during the scheduling and planning phase, questionnaire and interview-based knowledge map plays a core role in knowledge management (Suh et al., 2000). 

Knowledge flows are different from process flows or workflows. Knowledge flows usually ignore the boundaries of activities, meanwhile process flows or workflows usually abide by certain boundaries. However, these days, this rule is broken as organizations perform their business dynamically with the use of information systems. Organizations perform their profit making activities interactively with suggesting and obtaining information and knowledge. Consequently, a new business process is created and managed around the flows of information and knowledge. Therefore, the identification of knowledge flows is directly related to optimizing and redesigning business process.

Today, workflow management systems are highlighted as information system for the next generation (Agostini et al., 2000). Various notions stress the beneficial aspect of workflow management systems. To summarize the basic concept of them, because of the ability to integrate all kinds of informative and knowledgeable resources around the specific business purpose, workflows are identified and managed through workflow management systems. 

To apply the workflow identification mechanism of workflow management to the procedure of identifying knowledge flow, this paper adopts the methodology for building a knowledge map proposed by Suh et al. (2000). Because this map is based on business process and identifies the procedural relationship between all kinds of knowledge, it guarantees the exact identification of knowledge flow with respect to workflow management and the decision making procedure.

4. Organizational Structure for Knowledge-based Decision Making

[Figure 3] in the previous section can be obtained through a specific analysis on the procedural 
[image: image5.wmf] 

FM Tracking

 

A

M Tracking

 

Looper Control

 

MIII

 

CTC Setting

 

Runout Table

 

Down Coiler

 

A

M Tracking

 

R

M

 

F

M Tracking

 

FM Setting

 

Crop Shear

 

Voice Alarm

 

Runout Table

 

CTC Setting

 

FM Tracking

 

DC

 Tracking

 


relationship between knowledge as [Figure 5] shows. This map is called FVT(From-Via-To) map (Suh et al., 2000).

[Figure 5] Identification of Knowledge Flow

As this figure shows, process knowledge usually interacts with each other. Moreover, the relationship between knowledge can be summarized as a cause and effect relation. Without the precedent knowledge, the consequent knowledge cannot be performed. Namely, knowledge cannot be activated alone, but must be applied to other knowledge as the mechanism of workflows activation. [Figure 6] shows an example of process flow, and [Figure 7] shows the knowledge flows within the process (These 2 figures are just examples). 

[image: image6.wmf]Process 1

Process 2

Process 3

Activity1

-

1

Activity1

-

2

Activity1

-

3

Activity2

-

1

Activity2

-

2

Activity3

-

1

Activity3

-

2

To the next 

process


[Figure 6] Example of Process Flow
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[Figure 7] Knowledge Flow within Process 1

An organizational structure can be drawn based on the pattern of process flows. Next, we can identify the knowledge-based organizational structure through the pattern of knowledge flows within processes (Demarest, 1997; Mendelson et al., 1999; Skyrme, 1999). In [Figure 7], there are interactions of knowledge with the relationship of cause and effect. Then the knowledge flows can be re-drawn as [Figure 8] indicates. In this figure, ‘Activity1-3’ is removed, because it is not necessary activity in performing ‘Process1’. In terms of knowledge interaction, ‘Activity1-3’ can be performed simultaneously with ‘Activity1-2’, and the resultant semantic network of knowledge is more simple and straightforward. 
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[Figure 8] Process Design based on the Knowledge Flows

In a similar manner, if we analyze and redesign other processes, we can diminish the number of redundant activities and processes, and simplify the knowledge flow. Because a simplified knowledge flow promotes the dynamic knowledge dissemination and utilization through the organization, in terms of each branch of the structure, all levels of employees can participate in the decision making process, and, in terms of top management of the structure, the executives can exhibit and acquire valuable knowledge for strategic decision making effectively. In addition, because the business processes are reorganized with respect to the knowledge flow, the processes are quite flexible and adaptive to environmental changes. 
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[Figure 9] Knowledge-based Organizational Structure

Consequently, a flat and slim organizational structure can be obtained and the resultant organizational structure for knowledge-based decision making is the shape of a cyclic structure reveals the knowledge life cycle, as [Figure 9] shows. The business processes are organized around the specific knowledge that belongs to each phase of the knowledge life cycle, and each kind of knowledge is linked with each other in a cause and effect relationship.

5. Conclusions

As the changes of business environment and competition patterns within the environment become more accelerated, many firms try to maintain a more flexible organizational structure, as well as more adaptive to change. Maintenance of organizational structure means reorganizing a structure to be efficient and effective, as well as redesigning one’s business process to be concise and straightforward. Through the optimized business process and organizational structure, firms can make multi-dimensional and transparent decisions, which contain organization-wide knowledge among all participants, with a focus on the exact business context. Therefore, knowledge-based decision making process is based on the knowledge network between those participants, namely, the knowledge workers.

In this paper, to establish the knowledge network between knowledge workers, a method for identifying knowledge flow within process is introduced. The pattern of knowledge flow is similar to that of information workflow and it is underpinned with business processes. Therefore, when knowledge is identified as an object, its precedent and consequent knowledge are also identified according to the relationship of cause and effect. Based on the identified knowledge flows, business process can be optimized and the resultant organizational structure is based on the mechanism of knowledge flow; that is, processes are organized around the specific knowledge that belongs to each phase of knowledge life cycle.

The proposed structure needs to be compared to the real case. A structural comparison concerning education and research organizations, the typical examples of learning and knowledge organization, should be performed to verify the resultant structure and its effectiveness. Further, the identification of knowledge flow through automated methods is more efficient and effective than the manual methods used in this research, especially when one consider the complexity of networked processes and the tremendous amount of knowledge that might be analyzed. In this research, for simplicity and exactness of explanation, exemplified business process and knowledge flow are used. However, in the real case, identification and design of business process and knowledge flow are the most critical and difficult parts and require much time to perform.

The proposed procedure and organizational structure for knowledge-based decision making can be effectively applied to real research activity. The former suggests a guideline for utilizing the present knowledge management systems or workflow management systems in the decision making process, and the latter suggests a reference for managing the organizations dynamically, according to changes in an environment. The combination of these two results can provide a firm with the foundation for competing and obtaining a competitive advantage.
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