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ABSTRACT 
 

In this research, we develop a conceptual model to explain 
the relationship between knowledge infrastructure, 
knowledge sharing (KS) and innovation capability, using 
system dynamics approach. This research is important since 
it will provide better understanding on what infrastructures 
are critical to support KS activities, and how KS will affect 
the capability of enterprise to innovate, and how the 
relationship dynamics occur among knowledge 
infrastructure, knowledge sharing, and innovation 
capability. The ultimate objective of this research is to 
understand how to improve the learning capabilities in 
order to develop KS activities in an organization. 
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1.0 INTRODUCTION 
 
One of the main goals of KM implementaion is to increase 
the innovation capability of enterprise through the 
optimization of knowledge management in the organization 
(Cong and Pandya, 2003; Anantatmula, 2005; Hall, 2005; 
Liao et al., 2007). Castells (2000) stated that KM initiatives 
play important roles in supporting the growth of enterprise, 
based on the arguments that enterprise growth depends on 
innovation, while innovation depends on the ability to 
implement and generate knowledge in the organization. 
 
The most important aspect of KM is how to persuade people 
to participate in knowledge sharing by sharing what they 
know (Orr and Persson, 2003). Human capability factor in 
knowledge sharing has become very important because 
through sharing, knowledge can be disseminated, 
implemented and developed. On the other hand, sharing 
stimulates human to think critically and creatively; hence the 
capability of KS becomes one of the most valuable capital 
assets of an organization. 
 
The improvement of enterprise’s innovation capability 
through the development of KS activities needs to be 
managed and supported by appropriate facilities from the 
management. The key problem is that organization needs to 
understand and able to control KS activities in order to 
achieve the desired goals. The solution can be obtained only 

if the organization understands the knowledge infrastructure 
required to support KS activities.  
 
The correlation between knowledge infrastructure, KS 
activities and corporate’s innovation capability requires a 
complex and dynamic understanding. The existence of each 
variable has an interdependence relationship and influence 
with one another and forms a feedback mechanism. For 
instance, the knowledge infrastructure support will drive KS 
activities, and KS activities will eventually improve 
corporate’s innovation capability. On the other hand, it can 
be said that an improvement on corporate’s innovation 
capability will contribute to the improvement of the 
capability of the corporate’s knowledge infrastructure. That 
illustration can imply that each of the components being 
explained has a feedback structure which forms a loop 
(closed-loop system), where the existing correlation is in fact 
not limited to the influence of the independent variables on 
the dependent variables (open-loop system), while each of 
the variables can interact with one another and form certain 
(interdependent) mechanism/behavior. Consequently, a 
discussion on the interaction and inter-relationship between 
infrastructre, its behavior and performace is needed. 
Eventually, this feedback structure can result in an important 
understanding on an effective and efficient policy design 
(Sushil, 1993). 
 
2.0 LITERATURE REVIEW 
 
2.1 Knowledge Infrastructure 
 
Knowledge infrastructure is defined as a set of 
organizational apparatus aiming to facilitate the creation of 
an environment which enables employees to share their 
knowledge with one another intensively (Choi, 2002; 
Strohmaier, 2003). Pavesi (2003) suggested that knowledge 
infrastructure is a basic ability of organization or 
”preconditions” for an effective KM. Choi (2002) said that 
for a KS to be effective it requires support from knowledge 
infrastructure tools. 
 
Pavesi (2003) wrote that knowledge infrastructure consists 
of technology, structure, and culture. Meanwhile, Strohmaier 
(2003) said that knowledge infrastructure consists of three 
main dimensions, namely: people, organizational and 
technological systems. Lin et al. (2002) classified knowledge 
infrastructure into technological, organizational, cultural, 
and human resources. 
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Knowledge infrastructure can be explained by its socio-
technical theory (Pan and Scarbrough, 1998). This theory 
explains organizational support from both social and 
technical perspectives. Although these two perspectives are 
built independently, they will be interconnected to each other 
eventually. Social perspective focuses on the attributes of 
human (attitude, skill, and so on), relationship between 
human and organizational structure. Technical perspective 
focuses on the need for technology to transform input into 
output. 
 
Based on the explanation above, the author suggests that 
knowledge infrastructure can generally be classified as: 
organizational structure, people and information technology, 
where the classifications are considered to provide 
explanation from either social or technological perspectives. 
 
2.2 Knowledge sharing 
 
Wah et al. (2005) stated that KS is a voluntary interaction 
between humans inside an organization or among 
organizations through a common institutional framework 
which covers law, ethics and norms , behavior, and basically 
contains knowledge. 
 
Organizational knowledge is often classified as tacit and 
explicit  (Nonaka and Takeuchi, 1995). Explicit knowledge is 
articulable , objective, and easy to modify. On the other hand, 
tacit knowledge is subjective and not easy to reveal (Nonaka 
and Takeuchi, 1995; Nonaka and Konno, 1998; Akamavi 
and Kimble, 2005). Table 1 describes the differences 
between tacit and explicit knowledge according to Keane 
and Mason (2006). 
 
Table 1: Two types of Knowledge (Source: Keane and Mason, 2006) 

 
Tacit Knowledge Explicit knowledge 

Subjective Objektive 
Knowledge from experience 
(body) 

Knowledge from rationality 
(mind) 

Simultaneous knowledge 
(here and now) 

Sequential knowledge (there 
and then) 

Analog knowledge (practice) Digital knowledge (theory) 
 
KS types can vary according to the understanding of the 
knowledge itself (Hansen and Avital, 2005). However, in 
this paper we will classify KS into tacit KS and explicit  KS. 
 
KS is the behavior of exchanging knowledge by human. In 
order to understand the correlation between knowledge 
infrastructure and KS behavior, it is important to understand 
the fundamental factors of behavior. Ching-lin (2003) 
suggested that ”human’s intention” is the best predictor to 
behavior (i.e. KS behavior).  
 
One of the most popular approaches in explain ing and 
predicting someone’s behavior is the Theory of Reasoned 
Action (TRA). TRA is the first widely accepted model in 
social psychology. TRA was designed to virtually exp lain 

human behavior, with ultimate goal to predict and 
understand individual’s behavior (Ajzen and Fishbein, 1980; 
Bock and Kim, 2002). 
 
TRA refers to the theory that human behavior is  driven by 
two forms of belief; belief in the possible outcome of a 
behavior and in the evaluation of the outcome (attitude); 
belief in the normative expectations of others and the 
motivation to comply with those expectations (subjective 
norm). The basic idea is the more positive attitude and 
subjective norm one has, the stronger intention one has to 
conduct a behavior. Intention is assumed to be antecedent to 
actual behavior (Kankanhalli et al., 2006). The Theory of 
Reasoned Action model is presented in Figure 1.  
 

 
Figure 1 The Theory of Reasoned Action (Source: Money, 2004) 

 
The TRA model implemented to explain the correlation 
between knowledge infrastructure and KS behavior in this 
research is the model from Bock et al. (2005). 
 
2.4 Innovation capability 
 
Innovation is a process involving various activities, 
conducted by many actors from one or several organizations. 
Innovation is the result of a new combination from an 
understanding acquired from developing old forms or 
creating something new to be offered to the market (Hoegl & 
Gemuenden, 2001). The goal is to create added value to the 
corporation. 
 
Based on the categories presented by Samson (1991), Liao et 
al. (2007) suggested that enterprise’s innovation capability 
covers product innovation , process innovation, and 
managerial innovation. Product innovation  is a 
corporation’s capability to offer differentiation or new 
product/service to a market in order to achieve customer 
satisfaction. Process innovation from organizational 
perspective is the capability to produce a better 
manufacturing process or service than the existing ones. Tsai 
et al. (2001) explained that corporation’s capability to 
continuously modify, or create new process over their 
current operations/procedures, can describe the corporation’s 
process innovation capability. 
 
Managerial innovation is corporation’s capability to 
improve their performance by implementing new 
regulations, system, and managerial methods (Liao et al., 
2007). 
 
This research refers to the innovation capability concepts 
from Liao et al. (2007), which suggested that corporation’s 
innovation can be measured based on technical  and 
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management aspects, which are classified into product 
innovation, process innovation, and management innovation. 
 
2.4 System Dynamics 
 
System dynamics (SD) is a methodology to address certain 
problems which are complex. SD is suitable for either 
qualitative or quantitative researches. This model was 
proposed by Forrester in 1957 (Andersen et al., 2004). The 
basic idea is that dynamic behavior (its performance over 
time) is approaching a basic loop feedback structure 
(Cresswell et al., 2002; Andersen et al., 2004). 
 
SD focuses on the dynamic system behavior. SD is a 
methodology to study and manage complex feedback 
systems  in managerial, organizational, and socio-economic 
contexts. SD is the method to improve system learning. SD 
adopts holistic approach and helps understanding the basic 
structure of system and the resulting behavior (Osipenko and 
Farr, 2004). 
 
Based on the explanation above, the author argues that SD 
methodology can be implemented properly in the context of 
this research. Since SD has the potential to explain a 
problematic system involving complex and dynamic 
interdependent relationship between components, it is 
therefore relevant to the nature of the problem presented in 
this research. Research framework developed focuses on the 
development of a model of qualitative system dynamics. 
 
3.0 RESEARCH FRAMEWORK 
 
The overall structure of conceptual model is presented in 
Figure 2. This model is developed from a broad range of 
literatures in KS field. Model constructs are developed from 
the relevant literature and studies. Each relationship 
presented in Figure 2 can be interpreted as follows: if 
dimension X increases, how will it affect dimension Y? 
Positive effect is represented by a plus sign (+) to denote 
there will be an increase on the target dimension. Negative 
effect is represented by a minus sign (-) to denote that there 
will be a decrease on the target dimension.  

 
Figure 2  Knowledge Sharing Model Causal Structure 

 
As can be seen in Figure 2, there are four major groups of 
constructs involved in the model, namely: organizational 
culture, organizational structure, people, information 
technology, factors of human behavior activator, Knowledge 
sharing, and innovation capability.  
 
In the following section, each groups will be explained in 
more detail. 
 
3.1 Organizational Culture 
 
Culture is the normative glue which is a common agreement 
that unites the organization (Hughes, 1996). Culture 
determines individual’s attitudes and subjective norms 
towards KS (Ching-lin, 2003; Bock et al., 2005; Hansen dan 
Avital 2005; Kwok dan Gao, 2005).  
 
Trust and teamwork spirit among employees will enhance 
respect for each other, and in turn will improve subjective 
norms towards KS (Chin-lin, 2003). It can be said that trust 
and teamwork have positive influence on attitudes and 
subjective norms of an individual towards KS. 
 
On the other hand, if one has trust for others, he or she will 
be willing to commit a teamwork, and this will motivate the 
employee to conduct KS (Brink, 2001). A culture of 
teamwork where people help each other in their work (Lee 
and Choi, 2003) will gradually develop trust among all 
members of organization. Here the existence of trust and 
network  gives positive influence on one another. 
 
Accordingly, clear organization vision and goal will drive 
employees’ awareness and understanding of their roles and 
contribution, as well as their understanding of the benefits of 
KS (Kim and Lee, 2006). It can be concluded that clear 
organization vision and goal will have positive influence on 
attitudes and subjective norms of an individual towards KS. 
 
 



 313 

3.2 Organizational Structure 
 
Slund and Karlsson (2004) suggested that for an 
organization to have the capability to effectively manage and 
use information, it needs non-hierarchical communication 
channel and non-centralized organization structure. 
Centralization is considered to have negative impact on KS, 
since it will create further separable structures and will not 
motivate employees to face challenges (they tend to think for 
themselves and act autonomously). Consequently, in the 
transition to a knowledge-based economy, centralistic 
structure is becoming irrelevant (Castells, 2000; WP2 
partners,2002). Centralization in an organizational structure 
will increase formalization and bureaucracy in the 
organization, and this will prevent the employees’ freedom 
to interact with each other. In the era of knowledge, a 
structure with high degree of formalization and low 
bureaucracy is essential to drive cooperation in an 
organization (Brink, 2001). Based on this explanation we 
can see that higher level of centralization in the structure can 
result in a higher level of formalization in interaction, and 
higher level of formalization will in turn decrease the spirit 
of teamwork. 
 
The existence of KM reward, or in other words recognition 
based on the knowledge, can affect the behavior of KS in an 
organization. Kim and Lee (2006) mentioned that a reward 
system gives a significant influence on employees’ KS 
capability. On the other hand, Wah et al. (2005) argued that 
reward  and recognition  are the strongest factors in the 
creation of KS environment. This is understandable 
considering that all activities performed by employees are 
basically based on certain attitudes, it can be concluded that 
developing a KM reward system can motivate employees’ 
positive attitude towards KS (Kwok and Gao, 2005). 
 
3.3 People 
 
For a KS to be effective, an organization needs to be 
supported by its members’ skills in creating and sharing 
knowledge (Wah et al., 2005). Skills often associated with 
KM are the T-shaped skills (Wah et al., 2005). Furthermore, 
creating employee skills requires a process. Conducting 
knowledge-oriented trainings is an effort to prepare 
employees to acquire basic skills and positive attitudes 
required in KS (Lin Lu et al., 2006). KS-oriented training are 
expected to have positive influence on one’s attitude towards 
KS. On the other hand, knowledge-oriented trainings are 
also expected to improve employees’ KS skills. 
 
Moreover, the more skilled one is, the more positive his or 
her sense of self worth in contributing to KS. Eventually, the 
higher confidence someone has to contribute to KS, the more 
positive his or her attitude and subjective norms towards KS 
(Bock et al., 2005). 
 
3.4 Information Technology Support 
 
IT support plays an important role in the success of KS, it 
functions to facilitate the knowledge flows in an 

organization (Chua, 2004). Kim and Lee (2006) suggested 
that IT applications give significant influence to the 
corporation’s KS capability. The roles of IT have progressed 
rapidly; it originally served merely as a static data storage 
and now it is a connector of information flows among 
people. IT enables the processes of searching, accessing, and 
retrieving information quickly; as well as supports 
collaboration and communication among organization 
members (Alavi and Leidner, 2001; Lee and Hong, 2002). IT 
support is therefore expected to provide positive influence 
on KS behavior, both tacit and explicit. 
 
3.5 Factors of human behavior activator (Subjective 

Norm, Attitude Toward KS and Intention to Share) 
 
In the Theory of Reasoned Action (TRA), specific human 
behaviors are determined by their intentions. Intentions are 
driven by two forms of belief; belief in the possible outcome 
of a behavior and in the evaluation of the outcome (attitude); 
belief in the normative expectations of others and the 
motivation to comply with those expectations (subjective 
norm) (Kankanhalli et al., 2006). According to this 
perspective, we can conclude that the more positive attitude 
and subjective norms  one has , the stronger his or her 
intention to share will be. Intention to share will in turn drive 
KS actual behaviors (Bock et al., 2005), in which these 
behaviors cover both tacit and explicit KS. 
 
3.6 Knowledge Sharing Behavior 
 
The type of KS behavior in this research will be described 
based on the form of interaction between tacit and explicit 
knowledge. Tacit knowledge is the knowledge attached to 
individuals and difficult to articulate or express, generally 
can only be shared through direct interaction. Explicit 
knowledge is the type knowledge that is objective and easy 
to articulate (for instance; document exchange, reports, 
procedures) (Nonaka and Takeuchi, 1995, Nonaka and 
Konno, 1998; Akamavi and Kimble, 2005).  
 
Documented tacit knowledge will enhance explicit 
knowledge in the organization. On the other hand, 
implemented explicit knowledge in combination with 
individual knowledge will enhance tacit knowledge (Nonaka 
and Takeuchi, 1995). Hence, both tacit KS and explicit KS 
contribute to each other. 
 
On the other hand, as the intensity of tacit and explicit KS 
grows higher, organizational teamwork spirit will improve 
gradually. We can conclude that KS activities have positive 
influence on the teamwork. 
 
Next, the goal of KS is to create an environment in which 
innovative ideas can be captured, shared, and improved to 
become new knowledge; through interaction between 
existing knowledge and the change of the environment 
where the organization operate (W2P Partners, 2002). The 
main idea is how KS behavior aims to support employees to 
become more critical, intelligent, and creative (De Long, 
1997; Liao et al., 2007). Based on the description above, we 
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can conclude that KS behavior (both tacit and explicit) will 
eventually have positive influence on innovation capability. 
 
3.7 Innovation Capability 
 
As we have discussed, corporation’s innovation capability 
encompasses product innovation, process innovation  and 
managerial innovation (Samson, 1991; Tsai et al., 2001; 
Liao et al., 2007). Product innovation is the corporation’s 
capability to offer differentiation or new product/service to a 
market in order to provide satisfaction to their customers. 
Process innovation from the organizational perspective is the 
capability to produce a better manufacturing process or 
service than the existing ones. (Liao et al., 2007). 
Furthermore, innovation process is expected to reduce 
operational cost and improve productivity. Based on this 
explanation, it is understandable that corporation’s capability 
in creating better processes over their existing ones, naturally 
will enhance employees’ work skill. 
 
Management innovation is corporation’s capability to 
improve their performance through the implementation of 
new regulations, systems and managerial methods (Liao et 
al., 2007). Moreover, Tsai et al. (2001) explained that 
management innovation is corporation’s ability to 
understand how to improve its managerial functions and 
mechanism in order to boost managerial efficiency to 
become innovative capability. In their research, Liao et al. 
(2007) included managerial structure change and employees 
incentive scheme. It can be said that corporation’s 
innovation capability can have impacts on managerial 
structure (the centralization level in the organization) and the 
development of a reward system to the employees. 
 
4.0 CONCLUSION 
 
Understanding KS activities and their contributions to 
organization requires a comprehensive and integrated 
perspective by considering the dynamics of the relationships 
among components in the system. To get a comprehensive 
understanding on KS activities and its relation to innovation 
capability, we need to address several major group of 
factors, such as organizational culture, organizational 
structure, people, information technology, factors of human 
behavior activator, This understanding is essential to 
improve the ability to learn the development of KS activities 
in the organization. 
 
The model presented in this research is still limited to the 
results obtained from literature studies and thus not 
practically proven. Further research to validate the result of 
this research empirically will be required. 
 
Note: 
 
This research is still progress until this paper written, the 
research has result in a conceptual model. The model 
developed based on thorough literature study. The next step 
to do in this research is collecting empirical data trough a 
survey. 
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