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Abstract 
Technology Transfer has been reported as an important research area. The present paper addresses important issues related to 
technology transfer. The main objective of this paper is to identify the barriers in implementation of technology transfer in 
manufacturing industries. The barriers in technology transfer implementation have been identified from literature review. These 
barriers may be of market, cultural, human resource .management, financial, economical, attitudinal, environmental, geographical 
and technological type. Technology transfer barriers may threats the movement of physical structure, knowledge, skills, 
organization value and capital from the developed to developing countries. Clear understanding of these barriers may help the 
practitioners to find out various ways to deal with them. This may further facilitate successful implementation of technology 
transfer.  
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1. Introduction 

 
Technology has been rapidly changing in past few decades. It is necessary to provide products with the best 

quality at optimum cost meeting the customer needs.  The company should also undergo a beneficial result. This 
may be achieved by identifying appropriate technology and to successful implementation of technology transfer 
involving cost mutually agreed upon. Technology transfer may be said to be successful if Transferor (seller) and the 
transferee (buyer) can effectively utilize the technology for business gain. The transfer involves cost and expenditure 
that should be agreed by the transferee and transferor. (Janodia MS, Sreedehar D, Ligade VS, Pise A, Udupa N., 
2008). 
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The term technology consists of two primary components: a physical component which comprising 
products, tooling, equipment’s, blueprints, techniques, and processes; and the informational component which 
consists of know-how in management, marketing, production, quality control, reliability, skilled labor and functional 
areas.(Kumar et. al, 1999) . Transfer is closely related with the transfer of information, know-how, and technical 
knowledge. (Hall and Johnson, 1970). Main objectives of this paper are to: understand the concept of technology 
transfer; study various issues related; and identify barriers in technology transfer implementation. Literature review 
and various definitions given by researchers have been presented in Section 2.Barriers to carry out technology 
transfer in manufacturing industries have been identified and described in section 3. Conclusion and scope of future 
research work have been discussed in section 4. 

 
2. Literature Review 
  
 Various researchers have researched in the field of technology transfer. The brief review has been presented. 
According to (Osman G, Ahad M,2010), there may be two types of technology transfer, vertical and horizontal. 
Vertical technology transfer refers to transfer of technology from basic research to development and production 
respectively, whereas, horizontal technology transfer refers to the movement and application of technology used in 
one place or context to another place. Gibson and Smilor (1991) view technology transfer is often a chaotic, 
disorderly process involving groups and individuals who may hold different views about the value and potential use 
of the technology. Levin (1996) considers technology transfer as the application of scientific principles to solve 
practical problems. From the social science perspective, it involves the process how an organization or a country 
transfers scientific or technological achievements, new uses of technology, designs, and the technical knowledge 
that can be used in production (Chun 2007).   
 

From mid 1980s researchers began to work on factors or barriers that influence or affect technology 
transfer implementation. D. H. Lester (1988) identified 16 critical success factors. These factors are vision and 
sponsored of management, organizational culture of innovations, cross-functional teams, organization of new 
product development, sharing of common interests on the process of new product development, in-depth knowledge 
and experience in particular technology and market, team member skills and expertise, sharing of efforts and 
responsibilities for new product development, clearing goals and milestone measurements in new product 
development, communication about management process, and reevaluation based on the newest information. 
Technology Transfer has been defined by various researchers as reported in literature. Some of the important 
definitions have been tabulated in Table 1 
 
Sr. no. Definitions  of Technology Transfer 
1 A process by which an organization adopts an innovation made by another organization(Rogers ,1962) 
2 The way in which the resources inputs are converted into commodities ( Jones,1970) 
3 An acquisition, development and utilization, of technological knowledge by a country other than in 

which this knowledge Originated( Derakhsahani,1983) 
4 The transmission of know-how to suit local conditions, with effective absorption and diffusion both 

within and from one country to another(kanayk,1985) 
5 A cultural system concerned with the relationships between human and their environment (Tepstra and 

David ,1985) 
6 Technology transfer can be the production of new product (product or embodied technology transfer) 

and more efficient production of existing products (process or disembodied technology transfer),(Das 
,1987) 

7 Scientific knowledge is applied to develop a product or service in order to satisfy an existing or new 
need( Van Wyk, R.J., 1988)                                                                                                                                

8 A learning process wherein technological knowledge is continually accumulated into human resources 
that are engaged in production activities; a successful technology transfer will eventually lead to a 
deeper and wider accumulation of knowledge(Shiowattana ,1991) 

Table 1: Definitions of Technology Transfer Reported in Literature 
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2.1 Reasons for Implementing Technology Transfer 
 

After studying the various research papers we identified the following reasons for implementing technology 
transfer: According to De Vore (1987) technology transfer activity involves not only technical or physical element 
but also human elements and hence helps in identification of problem from the design phase to implementing phase. 
According to Cooke and Mayes (1996) technology transfer helps in scientific changes, identifies competitive 
advantage and monitors the fitness of the current technology. 

 
 
3. Barriers in Technology Transfer 

The term Barriers in technology transfer means determination of factors which create problem when one 
organization wants to transfer its process from less developing method to highly developed method. If these barriers 
and their effect on transfer process are found by market survey or by questionnaire process then it would be possible 
to make an organization effective in terms of customer satisfaction and provide beneficial result to organization also. 
The barriers may be external to organization like lack of marketing distribution or internally like traditional 
manufacturing technique and faulty design of process. Important barriers to technology transfer implementation 
relevant to manufacturing industries have been discussed below:   

3.1Cost Involved  

The issue of cost may also be a barrier. Again proper care must be taken in weighing and the pros and cons 
of new technology that must replace older technology (Cooke and Mayes, 1996). Pack (2002) argued that in the 
early stages of industrial development, license agreements in industrially advanced sectors were not apt for the bulk 
of poor countries because of the possibility of exploitation by the donor company. 

3.2 Attitude of People 

Too much red tape may also be a barrier to the transfer process. Red tape may be a combination of one or 
more of the other barriers mentioned. The attitude of people towards the transfer of technology may also play a big 
role as a barrier to transfer. (Cooke and Mayes, 1996) 

3.3 Lack of “Know-How” of Technology 

In order to remove this Barrier in the implementation of Technology Transfer we have to identify a 
competent project manager and team to implement the project. And appoint an experienced project team for scale-up 
and commissioning, if a different team from the pilot project will be used (Cooke and Mayes,1996). Education and 
training play an important role in facilitating the movement of invisible aspects (knowledge, skills, values and 
capital) of technology. In other words, the capacity to assimilate, adapt, modify, and generate technology could be 
obtained through education and training (Matsumoto, 1999). 

3.4 Lack of Manufacturing Capacity 
 

Due to lack of manufacturing capacity, the developer of the technology may only have manufacturing 
equipment that suitable for lab and small scale operations and must partner with another organization to do large 
scale manufacturing. (Ortega AJ, Arce NA, Sequeda F. Gribenchenko I., 2009). Pau (1988) identified the lack of a 
well-established industrial infrastructure as the most serious problem. He also noted that the second most important 
requirement was the need for an adequate number of local technical professionals to tailor the newly introduced 
technology to local applications. 
 
3.5 Lack of Resources 
 

Due to lack of resources to introduce a new product technology cannot be transferred from a highly 
developed industry to less developing firm. . (Ortega AJ, Arce NA, Sequeda F,Gribenchenko I.,2009) 
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3.6 Lack of Marketing Distribution and Distribution  Capability 
 

Due to lack of marketing distribution and distribution capability, the developer of the technology may have 
fully developed the technology and even have obtained regulatory approvals and product registrations, but it may 
not have the marketing and distribution channels and must collaborate with another organization that has the 
capability. (Ortega AJ, Arce NA, Sequeda F,Gribenchenko I.,2009). 
 
3.7 Climate Condition 
 

The physical environment factor can influence the success of the technology transfer from the point of the 
topography of the country—the climate, the weather (for Example, typhoon season), all of this needs to be 
considered for technology transfers (Scott-Stevens, S., 1986). There were no assurances that a form of technology 
well suited to one culture and/or physical environment would be equally effective when transplanted to a different 
culture and/or environmental setting (Gritnzer, C., 1981) 
 
3.8 Geographical Barriers 

 
The effects of geographical location on technology transfer can be seen from two different perspectives. 

First, if natural resources or new materials needed to produce certain products through the application of the new 
technology do not exist because of geographic conditions, this will directly affect the applicable technology. Second, 
the geographical location lacks one or more key ingredient(s) necessary to make the technology transferable, such as 
the lack of a plentiful water supply vital to the technological process, even though all of the other necessary raw 
materials are available (Samli, A., 1985) 

 
3.9 Packaging of Technology  
 

One of the common forms of transferring technology to less developed industries is in a "technology 
package." This package includes not only machinery, but also the building, management expertise and production 
plans.  These packages often include outdated technology or technology irrelevant to the recipient's needs. (Manas 
Chatterji, 1990) 
 
3.10 Weak Bargaining Positions 
 

Weak bargaining position is another barrier in technology transfer that not only affects economic and 
political stability but also lack the business management and negotiation skills. (Torutomo Ozawa,1973) 
 
3.11 Monopolistic Suppliers 

 
During technology transfer developing industries may also have to deal with the monopolistic suppliers of 

technology because developed industries may not want to create a new competitor or risk losing market share. The 
developed industries often merely import antiquated technology, the usefulness of which is limited to what is 
absolutely necessary for a project. (Bambang Kesowo, 1983) 
 
3.12 Absence of a Technological Development Plan 

 
The problem encountered during the transfer of technology from a developed industry to developing 

industry is absence of strategic plan specially dealing with technology. (Harold Brooks.1966) 
 
3.13 Political Issue 

 
Political barriers in technology transfer may be lack of public mechanisms that support technology transfer; 

ineffective governance and lack of freedom of speech and information. (Zou Ji, 2008). 
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4. Conclusions and Scope of Future Research Work 
 

Technology transfer is a complex issue and should be dealt with carefully. Barriers may hinder effective 
technology transfer implementation and realization of the promised benefits. Barriers affecting technology transfer 
implementation are complex in nature. Thirteen barriers for technology transfer implementation have been identified 
based on review of the related literature. These identified barriers are: Cost Involved; Attitude of People; Lack of 
“Know-How” of Technology; Lack of Manufacturing Capacity; Lack of Resources; Lack of Marketing Distribution 
and Distribution Capability; Climate Condition; Geographical Barriers; Packaging of Technology ; Weak 
Bargaining Positions; Monopolistic Suppliers; Absence of a Technological Development Plan; and Political Issue. 
The scope of this paper has been limited to identification of the barriers to technology transfer implementation 
process from literature review. Further, these barriers may be analyzed and compared with respect to various 
industries like automobile industry; electronic industry; and electrical industry. Modeling of these barriers using 
various techniques like interpretive structural modeling may be carried out. 
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