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The main purpose of this research is the explanation of knowledge creation 
processes (KCP) in small and medium size enterprises (SMEs) in Iran through an 
empirical examination and presentation the structural equation model (SEM) between 
their factors. The study is based on Nonaka and Takeuchi’s (1995) conceptual model 
and a standard questionnaire in SMEs of Mazandaran Province. To prove the effects 
and its contribution on KCP, a questionnaire survey was conducted on 300 active 
SMEs of Mazandaran Province of Iran. The results demonstrate the proposed 
structural equation model have best-fitting comparison with data of real world and 
show the amount effects of socialisation, externalisation, combination and 
internalisation on latent independent variable (KCP). Therefore, the structural 
equation of KCP is proposed. This model is showed biggest effect of socialization on 
KCP. The managers of SMEs of Iran can apply this structural equation to measure 
their firms’ potentials for their organisational performance promotion and find the 
situation of their firms across other competitors.  
 
KEYWORDS: SEM, Knowledge Creation Processes, SME, Mazandaran, Iran. 
 
1. Introduction 

In many organizations KM is critical for decision-making that directly impact the 
organizational effectiveness and competitiveness. Conversion of tacit knowledge to 
explicit or at least ability to share it offers greater value to an organization. The exact 
point of tacit knowledge transmission is unconscious tacit knowledge becomes 
conscious tacit knowledge that is the point at which awareness hits us. This is the tacit 
meta-knowledge point. For individual thinkers, this is a critical moment of awareness. 
But, explicit knowledge can be stored in databases and manuals (Mohamed et al, 
2006). Nonaka and Takeuchi (1995) suggested that tacit knowledge becomes explicit 
through the process of externalization, i.e. by sharing metaphors and analogies during 
social interaction. In one word, there isn’t a clear distinction between explicit 
knowledge, which defined as knowledge that is codify able, able to be articulated, and 
thus can be communicated, and tacit knowledge, which can not be codified and 
articulated and is ‘personal’. He made the simple observation that in the case of tacit 
knowledge ‘we know more than we can tell’ (Gopalakrishnan and Bierly, 2001). Tacit 

Abstract 
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Knowledge Creation 
Process (KCP) 

knowledge is defined as experience-based knowledge that resides within an 
individual, whereas explicit knowledge is precise, formally articulated and 
documented. In organizations, knowledge is often embedded in repositories, 
documents, routines, operational processes, practices, and norms. It is generally 
accepted that knowledge also comes from the meaningfully organized accumulation 
of information through experience, communication, or inference (Zack, 1999). The 
duty of KM is not about managing knowledge but about changing entire business 
cultures and strategies of organizations to ones that value learning and sharing 
(Kakabadse et al. 2003). By implementing appropriate KM; the firm changed the 
knowledge assets, which is depends on the quality of organizational knowledge and 
intangible assets in general, to obtain opportunity for sustainable competitive 
advantage (Lee et al, 2005). That is, Knowledge–based view of the firm suggests that 
intellectual resources are key organizational assets that enable sustainable competitive 
advantage (Alavi et al. 2006). But, what is the operationally method for promoting 
knowledge assets; what is the effects of knowledge creation processes factors, and 
what is the structural equation model of KCP in a firm.  

Some studies have suggested that knowledge creation is most critical for an 
organization’s long-term success (Fahey and Prusak, 1998). knowledge creation 
process should drive the capability of creating and adding a greater value to the core 
business competencies (Lin and Tseng, 2005). According to Lee and Choi’s (2003) 
study, companies should attempt to link knowledge processes with intermediate 
outcomes. They declared some of the outcomes of KCP’s factor are organizational 
creativity, innovation and performance improvement.  

First, the KCP’s factors effects on amount of knowledge creation process is 
explained using literature review and an empirical examination in SMEs of 
Mazandaran province in Iran. Then the structural equation model of KCP in SMEs of 
Mazandaran province in Iran is presented. The model of this research is shown in 
figure 1. 

 
 

 
 
 
 
 

 
 
 
2. Literature Review 

Knowledge as a decisive factor affects an organization’s ability to gain 
competitive advantage (Krogh et al., 2000). Knowledge can be further classified as 
tacit and explicit knowledge (Whitley, 2002). Tacit knowledge is knowledge that 
cannot be easily described such as skills, experience or native talent, but explicit 
knowledge is skills and facts that can be written down and taught to others such as 
technical documents (Polanyi, 1967). Brooking (1996) define that organizational 
knowledge is the collective sum of market assets, infrastructure, intellectual property 
and human-cantered assets (). Management is define as the strategy-driven motivation 
and facilitation of people, aimed at reaching an organization’s set goals (Roelof and 
Beijerse, 1999). Knowledge management (KM) refers to the process of capturing the 
collective expertise and intelligence in an organization and using them to foster 

Figure 1- Research model 
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innovations through continued organizational learning (Nonaka, 1991; Quinn et al., 
1996; Davenport and Prusak, 1998).O’Dell and Grayson (1998) said that knowledge 
management is assumed to be all systematic approaches to finding, understanding, 
and using knowledge to create value. Recent contributions to the study of knowledge 
management have moved from a focus on information indexing and retrieval systems 
to effective knowledge management through human resource practices (Nonaka and 
Toyama, 2003; Soliman and Spooner, 2000; Bhatt, 2001). The two objectives of 
knowledge management are being to make the organization ‘act as intelligently as 
possible in order to secure its viability and overall success; and being to otherwise 
realize the best value of its knowledge assets’ (Wiig, 1997, pp.71-72).  

There is an over emphasis on information technology and other measurement 
tools in many organizations that can undermine knowledge management and creation 
in a constricting paradigm rather than an enabling one (Krogh et al., 2000). Zarraga 
and Garcia-Falcon (2003) believe that the knowledge is buried in the minds of 
individuals. The knowledge that has been created by each of the individuals within the 
organization will have to be transferred from those individuals to others in order to be 
shared. Those separate pieces of knowledge, once transferred and received, will have 
to be integrated and become one mass of knowledge. The knowledge transferred to 
each individual will be integrated with the knowledge that they already posses and be 
internalized to the point that it becomes one set of knowledge. Therefore, knowledge 
management can be conceptualized as a process whose input is the individual 
knowledge of a person, which is created, transferred and integrated in work teams 
within the company, while its output is organizational knowledge (Zarraga and 
Garcia-Falcon, 2003; Dutta, et al., 2005). 

What are the main processes that create organizational knowledge? How 
knowledge creation should be measured in organizations? A useful way of coming to 
understand the processes of KCP is studying about various models of knowledge 
creation process. Models of processes give visual ways of thinking about visual 
metaphor. Therefore, all of these statements show the output of knowledge creation 
process, which is KCP in this research, is hidden, intangible or invisible. 
 
2.1. Selection of the KCP Model 

Many studies have addressed knowledge management processes and divide 
knowledge management into several processes. Alavi and Leidner (2001) considered 
four processes include creation, storage, transfer, and application. These processes are 
often concurrent and not always in a linear sequence. Lee et al. (2005) describe 
component of knowledge management processes in to knowledge creation, 
accumulation, sharing knowledge and knowledge internalization. In this ways, 
organizations need to support the combination of various components of the 
knowledge management system, such as developing its infrastructure, securing new 
and existing knowledge, distributing it, and combining it (Lee et al, 2005).  

Allard and Holsapple (2002) suggested a knowledge chain model gain competitive 
advantage in e-commerce. Beckett et al (2000) develops a framework with three KM 
strategies – acquisition, retention, exploitation. Chakravarthy et al (2003) identify 
three KM activities –knowledge protection, knowledge leverage and knowledge 
accumulation. Chuang (2004) investigated KM capability is from four KM resources 
– technical, human, cultural, and structural. Gloet and Terziovski, (2004) claim KM 
implemented with human resource management practices and IT practices lead to 
higher innovation within an organization. Sabeherwal and Becerra-Fernandex (2003) 
using Nonaka and Takeuchi’s SECI model, show that socialization and combination 
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effects organizational effectiveness. The study also shows individual effectiveness 
affects group effectiveness, which in turn affects organizational effectiveness 
(Sabeherwal and Becerra-Fernandex, 2003). Chan and McKeen (2006) identify the 
following four knowledge processes: knowledge scanning process (An emphasis on 
scale and scope of the scanning process assists organizations to recognize novel 
knowledge that subsequently can enhance the organization’s innovations), knowledge 
experimentation process (Brown and Eisenhardt (1997) argue that experimenting 
“into the future” can include four tactics. First, organizations must be able to quickly 
experiment with the knowledge to see if it is useful. Second, the organizations should 
have a group of futurists, whose primary task is to think in the future. Third, 
organizations must be in a position to form partnerships with others to probe and 
anticipate the future, and finally, they should hold frequent meetings to ponder the 
future), knowledge transfer process (Organizations should encourage formal and 
informal networks for knowledge transfer), knowledge Integration process (The final 
stage in gainfully using the knowledge that has been determined to be useful and 
transferred is its integration with knowledge existing in parts of the organization for 
innovation (Cohen and Levinthal, 1990; Kogut and Zander, 1992; Leonard-Barton, 
1995)). 

Despite several descriptions provided for the KM process, it is commonly 
accepted that KM refers to acquiring, storing, diffusing and applying knowledge (Shin 
et al. 2001; Chen and Chen 2005; Benbya et al. 2004). Knowledge creation is a 
critical competitive weapon in today’s global marketplace, without a continuous 
knowledge creation, a business is condemned to obsolescence (Choi and Lee 2002). 
We follow this concept and are consistent with studies which focus on knowledge 
creation (Choi and Lee 2002; Sabherwal and Becerra-Fernandez 2003; Chou 2005). 
Nonaka and Takeuchi (1995) introduced the SECI Model (acronym for Socialization, 
Externalization, Combination, Internalization), a model of knowledge creation based 
in the action and interaction between tacit and explicit knowledge. Even though 
Nonaka suggested that a failure to build a dialogue between tacit and explicit 
knowledge can cause problems (Nonaka et al. 1994), many researchers have focused 
on separating these knowledge dimensions and measured the individual impact that 
explicit oriented (or tacit-oriented) KM initiatives have on corporate performance 
(Bohn 1994; Hansen et al. 1999; Singh and Zollo 1998; Swan et al. 2000). 

Our study adopts the SECI for the following reasons. First, their work has become 
widely accepted (Scharmer, 2000); it has been used in many research areas such as 
organizational learning, new product development, and IT (Scharmer, 2000; Scott, 
1998). Second, their model includes not only knowledge creation but also knowledge 
transfer. The transfer of existing knowledge and the creation of new knowledge are 
important, and both of them should be considered in knowledge management (Krogh 
et al., 2001). 
 
2.2. SECI Model and Hypotheses of Research 

Nonaka and Takeuchi (1995) proposed that knowledge conversion, from tacit to 
explicit knowledge and vice-versa, which occurs through a life ‘knowledge flow’ 
cycle: socialization, externalization, combination and internalization. Therefore, 
knowledge management can be described as the management of the environment, 
making knowledge flow through the different phases of its life cycle. 
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2.2.1. Socialization 
Socialization is the process of converting tacit knowledge into tacit through shared 

experiences. Since tacit knowledge can not be expressed by spoken language, the 
conversion has to take place through experiences, such as observation, imitation, and 
practice. According to Nonaka, et al. (2000), socialization typically occurs in a 
traditional apprenticeship, where apprentices learn the tacit knowledge needed in their 
craft through hands-on experience. Socialization also may occur in informal social 
meetings outside of the workplace, where tacit knowledge such as world-views, 
mental models and mutual trust can be created and shared. Finally, Socialization can 
occur beyond organizational boundaries. Organizations often acquire and take 
advantage of the tacit knowledge embedded in customers or suppliers by interacting 
with them. 

 
 H1: Knowledge creation process (KCP) is explanatory of socialization as one of 
observed independent variables. 
 
2.2.2. Externalization 

Externalization is the process of articulating tacit knowledge into explicit 
knowledge. When tacit knowledge is made of explicit, knowledge is crystallized, 
which allows it to be shared by others, and it becomes the basis of new knowledge 
(Nonaka et al., 2000). Concept of creation new product development and a quality 
control circle are examples of this conversion process. The tools of this conversion are 
using different metaphors, analogues, concepts, hypotheses and models. If the 
workers can find the knowledge from the knowledge source of organization or firm, 
they are able to apply it to complete their works successfully (Lee et al, 2005). 

 
H2: Knowledge creation process (KCP) is explanatory of externalization as one of 

observed independent variables. 
 
2.2.3. Combination 

Nonaka et al. (2000), define combination as the process of converting explicit 
knowledge into more complex and systematic sets of explicit knowledge. Explicit 
knowledge can be collected from inside or outside the firm and then combined, edited 
or processed to form new knowledge. This new explicit knowledge can be directly 
disseminated among the members of the organization by presentations or meetings 
(Nonaka and Konno, 1998). Organizations need to support the combination of various 
components of your system, such as developing its infrastructure, securing new and 
existing knowledge, distributing it, and combining it (Lee et al, 2005).The 
combination mode of knowledge conversion can also include the ‘breakdown’ of 
concepts. Breaking down a concept such as a corporate vision into operational 
business or product concepts also creates systemic, explicit knowledge (Nonaka et al., 
2000). 

 
 H3: Knowledge creation process (KCP) is explanatory of combination as one of 
observed independent variables. 
 
2.2.4. Internalization 

Internalization is the process of embodying explicit knowledge into tacit 
knowledge (Nonaka et al., 2000). The explicit knowledge may be embodied in actions 
and practice, so that the individual acquiring the knowledge can re-experience what 
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others go through. Sabherwal, et al. (2003) said that individuals could acquire tacit 
knowledge alternatively, in virtual situations, either vicariously by reading or listening 
to other’s stories, or experientially through simulations or experiments. Learning by 
doing, learning by observing, face-to-face meetings, and on-the-job training are some 
of the means individuals acquire knowledge through the internalization processes 
(Sabherwal, et al. 2003). Therefore, internalization may give rise to new knowledge 
(Lee et al, 2005).  

 
 H4: Knowledge creation process (KCP) is explanatory of internalization as one of 
observed independent variables. 

 
Based on the above discussions, the main hypothesis is as follows: 

H5: The generality of the proposed model and their related variables 
(Socialization, Externalization, Combination and Internalization) are 
confirmed and has significant fitness in SMEs of Mazandaran 
province in Iran. 

 
3. Materials and Methods 

This study is conducted a standard questionnaire-based survey of middle 
managers from Iranian small and medium sized enterprises to present the structural 
equation model of knowledge creation process (KCP) in an empirical examination. 
Samples are selected from active SMEs of Mazandaran province of Iran. The sample 
is selected randomly with the same probability. A manager of each selected firms is 
asked to respond to the questionnaire. Questionnaires were distributed among 500 
middle managers of sample out of 1,500 SMEs. 300 usable responses were received, 
providing a response rate of 60%. 

The alpha level selected was 0.05 (Lee and Choi, 2003; Saarenket et al., 2003).  
A multiple-item method was used to construct the questionnaires. Each item was 

based on a ten point scale, from "very low" to "very high". Questionnaire items for the 
explanation of the knowledge creation process, which were used in this study, had 
been validated. Because in this research the items of Nonaka and Takeuchi’s model 
take from Lee and Choi’s (2003) study and be localized, then two professors and two 
doctoral candidates had been studying on KM for years, confirmed the validity of 
questionnaire. 

The time period of this research is from March to August 2008. The subject 
matters relevant to knowledge management, entrepreneurial companies and small and 
medium size enterprises are considered as the scope of the present research. 

Research constructs were operationally on the basis of related studies (Lee and 
Choi, 2003). One tests of this study was for measuring reliability. There are various 
methods to determine the reliability of the tools of measurement one of which is the 
assessment of internal conformity (Conca et al, 2004). The internal conformity of 
measurement tools can be measured by the coefficient of Chronbach Alpha 
(Chronbach, 1951) and it was equal 0.898 by using SPSS software for the all of items. 
The other tests of this study were T-value test, Estimate model, Standard solution, 
structural equation modeling (SEM), and focuses on important indexes of Lisrel 
software similar to Root Mean Square Error of Approximation (RMSEA), Goodness 
of Fit Index (GFI), as appropriate indexes in statistical analysis (Joreskog and 
Sorbom, 1989). 
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4. Results 
4.1. Descriptive Data 
 

Table 1- Descriptive Data of Sample Population  

 
 

According to descriptive data 44.7% of managers (respondents) were from 30 to 
40 years old. Small and medium sized enterprises (SMEs) categorized in six groups 
such as food and pharmaceutical industries, metal industries, loom and clothing 
industries, chemical industries, machinery industries and final other of industries. 
Much of survived SMEs have been related to food and pharmaceutical industries plus 
metal industries (more than 50%). Sample surveying has determined that almost 
SMEs in Mazandaran province of Iran have employees less than 100 persons (more 
than 99%). In addition, other data of SMEs have brought in table 1. 

 
5.2. Hypotheses Tests 

The statistics for reliability tests are shown in table (2) as you see below. 
 

Table 2- Reliability tests of Measures (by Cronbach α) 

Measure Number of 
Items 

Reliability  
(Cronbach α) 

KCP 21 0.898 
Socialization 6 0.737 

Externalization 5 0.832 
Combination 5 0.807 

Internalization 5 0.784 
 

For other tests, Lisrel software has been used. The advantage of this software is to 
measure the direct and indirect effects of observed variables on latent variable/ 
variables. Therefore, this is better than other statistical softwares that only compute 
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the direct effects of observed variables on the dependent/ independent or latent of it. 
The output of tests is presented in below (Figure 1, 2 and 3). 
 

 
Figure 1- T-Value test 

 
According to T-Value result, KCP is explanatory of socialization, externalization, 

combination and internalization (H1, H2, H3 and H4 confirmed). In addition, the T-
Value shows that socialization just directly has effect on KCP as latent variable. That 
is, there is not indirect relation between socialization and other three variables 
(externalization …) on KCP (as a latent depended variable). Because the number of 
T-Value test has became red color (figure 1). 

The goodness of fit index (GFI) become 0.94 (1>GFI=0.94>0.90), then again the 
validity of models confirmed. The root mean square error of approximation (RMSEA) 
= 0.035<0.05, then the model have a best-fitting with data of real world (Joreskog and 
Sorbom, 1989). 

   

 
Figure 2- Standard solution test of path diagram 

 
 

*Red 
Color 
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Figure 3- Estimates test of path diagram 

 
The variables and their coefficients in the structural equation model (SEM) are 

summarized in Table 3. 
Table 3- Variables and Direct Coefficients of the SEM 
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5.3. Structural Equation Models 
As we know, the amount of KCP that created by knowledge creation and 

transformation factors is hidden. That is, KCP as an independent variable has 
characteristics of latent variable. Therefore, structural equation of KCP according to 
estimate/ standard solution tests (figure 2, 3) is equal to direct and indirect effects of 
socialization, externalization, combination and internalization on KCP plus their 
indirect effect on it (KCP= direct effects of socialization, externalization, combination 
and internalization on KCP + indirect (interaction) effects of KCP’s variables). The 
equation of direct and indirect effects of KCP is presented in continue. The structural 
equation model (SEM) according to the standard and estimate coefficients is shown in 
continuance. 
 
 
 
 
 
 
 
 

A: According to Standard Solution Test (Figure 2): 
KCP=  direct effects of KCP’s variables + (0) 
KCP={(0.96S+0.79E+0.54C+0.53I)}+ (0) 

 
B: According to Estimate Test (Figure 3): 

KCP=  direct effects of KCP’s variables + indirect effects of KCP’s 
variables 

KCP= {(1.29S+1.19 E+0.97C+0.73I)} + {[(-0.16E × 0.97C) + (-0.22E × 
0.73I) + [(-0.16 C× 1.19E) + (0.65 C ×0.73I) + [(-0.22I × 1.19E) + (0.65I 

× 0.97C)]} 
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6.  Discussions and Conclusions  
Our study confirmed that the main outcome of knowledge creation processes such 

as socialization, externalization, combination and internalization is KCP. The 
Generality of the proposed model and their related variables (Socialization, 
Externalization, Combination and Internalization) has been confirmed and has 
significant fitness in SMEs of Mazandaran province of Iran. 

The research model empirically tests the explanation and prediction of the 
structural equation between KCP and their factors. Socialization tack greatest 
coefficients similar to Lee and choi’s (2003) results. In addition, socialization, 
externalization, combination and internalization had more effects on KCP, 
respectively. Except socialization, other variables of KCP have indirect effect on KCP 
in addition to their direct effects. This study is probably the first research to establish 
this view of knowledge management in SMEs of Iran. This study presents a local 
structural equation model for measuring of KCP in Iran’s SMEs. It helps managers to 
measure the firm’s KCP.   

Existing knowledge has an imperative role in knowledge management process. 
Therefore, access to information, ideas and experience from knowledge creation 
process enables teams and organizations to build good ideas and incorporate for 
creating innovative products and process. Also, the critical role of the management of 
knowledge, especially creating an internal working environment, support creativity 
and foster innovation by focusing on knowledge creation process have been 
emphasized. Therefore, KCP is not necessarily related to the amount of knowledge 
that an employee possesses, but rather the way in which knowledge is created and 
shared in organizations. 

Result shows that knowledge creation is important for knowledge management in 
SMEs, since developing tacit knowledge into tacit and tacit to explicit knowledge and 
diffusing such knowledge is essential in organizations with scarce resources. A part of 
knowledge is stored into individuals, and apart of it is stored into organization. 
However, whole organizational knowledge is embodiment the importance of SMEs. 
In case of socialization, managers of the Iranian SMEs should stress on traditional 
apprenticeship, informal social meetings outside of the workplace and beyond 
organizational boundaries. Because that help organizations affect on their 
organizational performance by way of creating intermediate outcomes in process of 
the knowledge creation.  
 
7. For Further Research 

Lee and Choi’s (2003) study was in large enterprise. But, this research was done 
in small and medium enterprises of Iran. Also, the lack of studies that check the 
validity of knowledge management concepts in SMEs was expressed. Then, 
researchers work in this area of knowledge management was proposed.  

The research results are limited to Iranian organizations. This also means that the 
results may differ if the research is conducted in another country or in other regions. 
Consequently, it is recommended that similar researches be conducted in other 
provinces or countries.  
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