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ABSTRACT - To survive in today’s vast competition and fast changing market, all organisations need effective knowledge flow. Time to time varying customers requirement drive markets, technologies change and continuous innovation. In other word it stimulates organization to grasp and create new knowledge. So, organisations are required to learn continuously and to reinvent their process and products. In this process individual person skills and ability to share and create knowledge within their communities and social networks increasingly play an important role. An attempt has been made to identify important knowledge flow enablers (KFEs) in the organization on single platform. A large amount of literature is available on KFEs, but none of the authors paid attention to these issues simultaneously. To indentify the critical KFEs using the integrated fuzzy AHP and fuzzy DEMATEL and to establish contextual relationships among KFEs. 
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1. INTRODUCTION TO KNOWLEDGE FLOW

In present business environment, organizations have to look at their strategies to remain competitive for their survival and growth. Knowledge and its management have become increasingly important for the survival of organizations. The organizations begin to realize that technology-based competitive advantages are transient, and that knowledge embedded in individual, group and organization is the source of sustainable competitive advantage (Lubit, 2001). Hence, Knowledge Management (KM) implementation has generated great interest in the business world recently. During the KM implementation in organizations, it is important to understand what and how different knowledge flow enablers (KFEs) support its progress, as well as knowing how your organization can better performer due to effective handling of the different KFEs. Knowledge is unevenly distributed through most organizations and that’s why knowledge flows are critical to organizational efficacy and performance (Nissen and Levitt, 2002). Hence, study of Knowledge flow is an important concept for understanding knowledge intensive organizations and their operative work environment.

2. LITERATURE of KNOWLEDGE FLOW ENABLER

The extensive literature reviews were carried out from various available databases related to knowledge sharing, knowledge transfer and knowledge flow. There are various concepts, conflicting definitions and overlapping views among the researchers and practitioners, but the central theme is still the same for all of them. Many researchers (Table 1) have agreed upon high level of importance to the knowledge flow. Knowledge flow improves organisational performance through enabling communication between various stakeholders of organization.
	Arrow (1974) explains about the codes within organisation which act as a way for people to exchange information. Knowledge is transfer through codes. Organisation can optimise tacit knowledge transfer by training, learning and doing. The tacit knowledge may be classified as internal knowledge and external knowledge. Some people think that the internal knowledge is supporting factor for knowledge flow (Katz and Allen, 1982). The external knowledge can provoke resistance within organisation but acquiring external knowledge saves time and update knowledge. The phenomenon is referred as avoid not invented here (NIH) syndrome. 
	Knowledge flow in considerably improved by communication, motivation and absorptive capacity (Krone et al., 1987).  Dwyer et al. (1987) focused on shared values which contribute to the improvement of inter organizational relationship as well as knowledge flow for a strengthening buyer seller relationship. Ghoshal and Bartlett, (1988) studies organizational attributes that facilitate diffusion of knowledge in organization such as communication channel. The organization should recognise value of new information or upgraded knowledge, assimilate it and apply it to commercial ends. This mainly makes attention on absorptive capacity rather than willingness, motivation, commitment etc. (Cohen and Levinthal, 1990). Charles and Howells (1992) pointed on the knowledge transfer in universities and industries are enabled by technologies and codified knowledge. Knowledge is an important resource of the organisation. Its usefulness and usage will depend to a large extent on its quality. Thus education and training is necessary in updating and continues knowledge flow for the organization (Garvin, 1993).  Face to face interaction is the best way to transfer knowledge in the organization (Hippel, 1994). 
	Leonard-Barton (1995) reveals lesson for nurturing and growing the experience and accumulated knowledge of the organisation into renewable assets and competitive advantage. Organisational structure facilitates knowledge flow. It is shaped by an organisations policy, reward systems and incentives, which determine the channel from which knowledge is accessed and flows. Zander and Kogut (1995) point out that knowledge codification and teachability have a significant effect on the speed of knowledge flow. Codifiability is the degree to which knowledge can be encoded into a set of rules, relationships and categorize so as it becomes user friendly. Teachability refers to the extent of easiness so that it can be taught to new workers quickly. Inkpen and Dinur (1998) identified that codification is strongly help to knowledge flow. Pan and Scarbrough (1998) argues that KFEs like top management commitment, organizational learning, and play major role in developing new products in an organization. Computer based tools and worldwide communication network can increase communication between individuals and team members to exchange valuable knowledge (Verkasalo and Lappalainen, 1998). Knowledge market operates on three kinds of exchanging knowledge between individuals and group: reciprocity, reputation and altruism. In reciprocity knowledgeable employee first share knowledge, and when he/she wants, he/she expect for the favor to be returned. Sometimes knowledge sharing is rewarded on individual reputation that he/she always like to share knowledge. Some persons are happy to care needs of others, and share knowledge altruistically (Davenport and Prusak, 1998).
Employees are encouraged to share their project knowledge and experience by using not only document management systems but also using various means of communication technologies (Amalia and Nugroho, 2011). Handzic (2011) discussed that knowledge has been widely recognized as a key resource for success in modern organizations, so as to better creation, transfer and utilization of knowledge has become a vital issue for KM. Existing knowledge may be transferred by a person to document form, which codified knowledge wider human audience. Sandhawalia and Dalcher (2011) claimed that efficient knowledge utilization assist organizational success. Organizations need to take steps, to bring together individuals with their common interest and improve their likelihood of success in knowledge sharing. KM infrastructure and process capabilities are needed to support and facilitate knowledge flow. Mishra and Bhaskar (2011) claimed that the KM process in organization is combination of knowledge creation, knowledge sharing, knowledge up-gradation, and knowledge retention. Knowledge sharing takes place through e-mails, telephone calls, tele-conferences, video conferences, frequently arrangement of get-togethers, and direct interaction. In-house knowledge enhancement processes as well as up-gradation existing knowledge are organised from time to time and this enables people to learn new skills. The retention of knowledge denotes extracting tacit knowledge from person who will get retired or wants to leave, and storing it in the organisational memory so that it can be made explicit to others and used again and again at a later date. Allameh et al., (2011) identified KFEs namely motivation, knowledge source absorptive capacity, organizational culture, trust, information technology, collaborative learning while studying the relation between enabling factors and KM processes. Intra-organisational, cross unit collaboration makes and maintains the basis to facilitate flow knowledge (Cheng, 2011). The cultural attributes namely trust, innovation flow, supervision, and reward have a strong positive relationship with knowledge exchange. The various rreward and recognition programs are beneficial to hold knowledge experts (Al-Adaileh and Al-Atawi, 2011). 
Knowledge exchange in organisation may be improved due to knowledge categorisation and knowledge up-gradation which in turn will influence efficiency (Lingbo and Kaichao, 2012).  Siddique (2012) has carried out survey on knowledge sharing methods and asked common knowledge sharing methods to participants. The data summarized show strong support to following methods, meeting and discussion forums, workshop and seminars, company’s internal document, training and developing programs mentoring and coaching. Bettiol et al. (2012) carried out study on KM and argued that knowledge codification as a strategy which can increase the efficiency in KM at the organizational level and to support knowledge transfer across individuals and organization.
 
3. METHODOLOGY

This study intends to use a combination of fuzzy Analytic Hierarchy Process (AHP) and fuzzy Decision-making Trial and Evaluation Laboratory (DEMATEL) method in knowledge flow implementation in manufacturing industry. Here AHP is used to evaluate the weighting for each criterion and then DEMATEL method is used to establish contextual relationship between them.

3.1 Fuzzy AHP method

The AHP is a flexible multi-criteria decision-making method which can be used to effectively synthesize the judgments given by a team of experts in order to make better decisions in complex settings, where both tangible and intangible criteria must be considered (Saaty, 1990). It is a powerful decision-making methodology for determining the priorities among different criteria.

3.2 Fuzzy DEMATEL method 

Decision-making trial and evaluation laboratory method was invented by the Science and Human Affairs Program of the Battelle Memorial Institute of Geneva between 1972 and 1976 to study the structural relationship in complex systems (Tzeng and Chiang, 2007; Wu, 2008; Liou et al., 2007). DEMATEL is an effective method which gathers a large number of complex factors, examines the interrelationship among the system factors, and ideates this structure through causal diagram (Gabus and Fontela, 1972; 1973). Here fuzzy logic is applied to handle vague and ambiguous judgment from expert. Fuzzy DEMATEL approach developed to deal problems with complex interdependent factors in uncertain environment. This method is adopted to identify critical success factors (CSF) of knowledge flow in organization.

Step 1: Generating the direct-relation matrix. The notation of  indicates the influential level that criteriahas on criteria. By averaging individual expert’s scores, the average matrix ij can be constructed as follows:                                                           
                   

Step 2: Normalize the initial direct-relation matrix. 
All elements in matrix D are complying with, and all principal diagonal elements are equal to zero.                                                                                                                                                   

                      
                                                                                                                                 
Step 3: Calculate the total relation matrix. Once the normalized direct-relation matrix  is obtained, the total-influence matrix  can be acquired by using Equation  in which  is an n × n identity matrix. The element  indicates the indirect effects that factorhave on factor, so the matrix  can reflect the total relationship between each pair of system factors     



Step 4: Define  and   be  and  vectors representing the sum of rows and sum of columns of the total relation matrix, respectively through Eq.. The sum of row , which is denoted as , represents all direct and indirect influence given by factor  to all other factors, and so  can be called the degree of influential impact. Similarly, the sum of column, which is denoted as  can be called as the degree of influenced impact, since  summarizes both direct and indirect impact received by factor j from all other factors.






                                                                                                                                       
Step 5: Producing a causal diagram. The horizontal axis vector  named ‘‘Prominence’’ is made by adding  to , which reveals total effects given and received by factor . That is,             indicates the degree of importance that factor i plays in the entire system. The vertical axisnamed ‘‘Relation’’ is made by subtracting  from cj, which may divide criteria into a cause and effect groups. Generally, when  is positive, the criterion belongs to the cause group and when  is negative, the criterion represents the effect group.

RESULT 

	Table 1 The direct and indirect effects of (Major criteria)

	KFEs (Major criteria)
	ri
	ci
	ri+ci
	ri-ci

	Knowledge Characteristic
	1.5801
	2.4821
	4.0622
	-0.9020

	Knowledge Provider
	2.7678
	1.2152
	3.983
	1.5526

	Knowledge Receiver
	2.3116
	1.8142
	4.1258
	0.4974

	Contextual Factor
	2.0851
	1.9822
	4.0673
	0.1029

	Knowledge Flow Mechanism
	1.3738
	2.6247
	3.9985
	-1.2509




Fig. 1 The cause effect relation digraph (Major criteria)

	Table 2  The direct and indirect effects of sub criteria (knowledge characteristics)

	
	ri
	ci
	ri+ci
	ri-ci

	KC1
	0.909
	1.909
	1.909
	-1

	KC2
	1.909
	0.909
	0.909
	1




Fig. 2 The cause effect relation digraph (knowledge characteristics)

	Table 3 The direct and indirect effects of sub criteria (knowledge provider)

	
	ri
	ci
	ri+ci
	ri-ci

	KP1
	3.7352
	2.2411
	5.9763
	1.4941

	KP2
	2.5671
	2.9192
	5.4863
	-0.3521

	KP3
	4.6294
	1.7364
	6.3658
	2.8930

	KP4
	3.6875
	2.5144
	6.2019
	1.1731

	KP5
	2.9348
	3.0111
	5.9459
	-0.0763

	KP6
	4.9507
	1.4103
	6.3610
	3.5404




Fig. 3 The cause effect relation digraph (knowledge provider)

4. CONCLUSION

This integrated FAHP and FDEMATEL approach is implemented to identify the important critical success factors of KF in organization. This methodology explicitly handles vague and ambiguous data and has been used to improve the imprecise ranking of most significant KFEs to KF. Total 25 KFEs were identified and from combination of fuzzy AHP and fuzzy DEMATEL identified important major criteria like knowledge provider will better improve knowledge flow performance. Moreover, important CSFs from sub criteria are updated knowledge, motivation and reward policies to share knowledge, trust in people, avoid NIH syndrome, the capable of trustworthy source, organizational structure, leadership support, knowledge codification.
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