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ABSTRACT 
 

In this paper a technology transfer model is developed to work effectively where there are differences in 
regional social characteristics of a transferor and a transferee, and give an attention to the impact of technology 
sub-system to personnel and organizational sub-system to reduce the failure of a technology transfer. Therefore, 
the model may be used by the management of a transferee’s company to guide the success of a technology 
transfer. The result identifies 23 considerations on which management should pay attention so as to realize a 
successful technology transfer. The development stage consists of 9 considerations in a group of the elements of 
needs of assessment, characteristics and types of technology, participation, and financial resource. The 
implementation stage consists of 9 considerations in a group of the elements of transferee’s resources, research 
center and institution, education and training, specialized method and competence, and communication. And the 
diffusion stage consists of 5 considerations in a group of the elements of socio-cultural and environment factors, 
opinion leaders and change agents, governance and politics, and infrastructure. The disclosure of the factors 
confirms further that the contextualization of technology is needed when a technology is adopted in a certain 
social group with distinctive characteristics. 
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Introduction 
 

Technology transfer is a mode of transmitting knowledge, technical knowledge or technology from an 
organization to another (Souder, 1990; Bozeman, 2000). Some researchers define technology transfer as a 
process of applying or transmitting knowledge, facility, and prototype formally (Wang, 2003; Linsteadt and 
Doig, 1987). Meanwhile, the organizations involved in a technology transfer may be publicly or privately 
owned and may be commercial or as a research (Wang, 2003). Technology transfer itself includes formal and 
informal processes (Grimpe and Fier, 2010) intended to, among others, commercialize the technology (Heslop 
et.all., 2001). Technology itself is in people, facility, document, and organization (UNESCAP, 1989). Based on 
the diverse meanings, in this paper a technology transfer is defined as a process of transmitting technology in 
forms of human embedded skills and knowledge in a formal or informal way from a research organization to a 
company intended to commercialize it. 

There was identified areas of analysis based on the micro- and macro-ergonomic considerations in 
analyzing the major human factors considerations in technology transfer. Microergonomics is  concerned  with  
the design of individual controls, displays, workstations, etc. By comparation macroergonomics  considerations 
of technology transfer focus on the effects of cultural variables on technology transfer, including some cultural-
based behaviors in dealing with transferred technology and managerial and organizational method transfers from 
industrially advanced countries to developing countries (Meshkati, 1989). Meanwhile, macroergonomics factor 
has a greater impact on influencing the success of technology transfer than microergonomics factor (Erensal and 
Albayrak, 2007). 

Generally, technology transfer models can be classified based on the factors, objects, and subjects of study. 
On a basis of the factors of study, a technology transfer model involves social problems (Seaton and Cordey-
Hayes, 1993; Santoro and Gopalakrishnan, 2000, 2001) and blend of technical and social problems (Walumbwa, 
1999; Cummings and Teng, 2003). Our research suggested that both technical and social factors play crucial 
roles in the success of a technology transfer. Given the research objects, the technology transfer model took skill 
(Öner and Kaygusuz, 2007), knowledge (Santoro and Gopalakrishnan, 2001; Kwan and Cheung, 2006), and 
core technology (Walumbwa, 1999) as its objects. Our research viewed technology as human embedded skills 
and knowledge. Based on the subject of study, a technology transfer was developed from perspectives of 
transferor (Seaton and Cordey-Hayes, 1993; Heslop et al., 2001),  transferee (Walumbwa, 1999; Santoro and 
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Gopalakrishnan, 2000; Kwan and Cheung, 2006), and a combination of the two (Mora-Valentin et.all., 2004). 
This research took a perspective of study from a transferee viewpoint. 

 
Methods: 

 
The aim of this work was to develop an Indonesian technology transfer model with a macroergonomics 

framework through the analysis of “best practice” in the field and the sharing of ideas among practitioners. The 
approach taken involved four stages: (1) collecting early models of technology transfer of which its elements in 
turn mapped to some macroergonomics factors that may influence the success of a technology transfer in 
Indonesia; (2) initial development of a list of indicators and a conceptual model; (3) model validation on a 
convenience sample of technologies to provide some verification of its predictability; and (4) a survey of 
technology transfer managers regarding the indicator identified in the first three steps, and using the knowledge 
of these experts to hone the list of indicator into an efficient and effective evaluation model. 

 
Discussion and Finding: 

 
Step 1 – Evaluation technology transfer model and macroergonomics factor. There are some 

macroergonomics factors that affect the success of a technology transfer as follows: (1) technological 
characteristics relating to community’s perceptions, security system, maintenance competence, traditions, and 
national technological resources (Meshkati, 1989; Abeysekera and Shahnavaz, 1987); (2) anthropologic 
characteristics of the community of transferee relating to skill level, education and knowledge, attitude, and 
inclinations (Abeysekera and Shahnavaz, 1987; Abeysekera, 1990); (3) socio-economic characteristics of the 
community of transferee relating to financial infrastructure, communication infrastructure, and workforce 
availability and distribution (Abeysekera and Shahnavaz, 1987; Abeysekera, 1990); (4) cultural characteristics 
involving attitudes on work, attitudes on technology, attitudes on working organization and habits, working 
group dynamics, cognitive complexities, cognitive patterns and decision making, orientation to and motivation 
of success, and career concept (Meshkati, 1989); (5) managerial characteristics consisting of philosophy, 
implementation, and the environmental condition of management (Meshkati, 1989; Abeysekera, 1990); (6) 
attitudes of personnel relating to participation (Shahnavaz, 2002). Managerial environment relating to public 
policies (Shahnavaz, 2002); (7) special methods and competences of people (Abeysekera, 1990); (8) technology 
absorbability relating to scientific and technological infrastructures and training facilities (Shahnavaz, 2002); 
and (8) personnel characteristics, particularly relating to the quality of workforces in an area (Abeysekera, 1990) 
and communication capability (Shahnavaz, 2002). 

Based on the description of macroergonomics factors and prior researches that the researcher has conducted 
(Jupriyanto, et.all., 2012), our research considers that the factors that include technological characteristics, 
technological resources, financial infrastructure, education, workforces (attitude on work), special methods and 
competences, organizational management and design, participation, communication, public policies, technology 
absorbability, and culture (attitude on work and on organization) are the factors predictably may affect the 
success of technology transfers in Indonesia. Tabel 1 presented the results of an evaluation of some models of 
technology transfer based on a selected macroergonomics factors framework. 

Step 2 – Initial development of a list of indicator and a conceptual model. A simple model can be designed 
by adjusting its approach and simplifying the situation of problems (Daellenbach, and McNickle, 2005). 
Accordingly, the development of model was conducted by following the macroergonomics framework described 
in the preceding paragraph. Meanwhile, model by Walumbwa (1999) was selected as the basic model because it 
has a high convergence with macroergonomics frameworks. 

A complete model was designed by including all aspects of importance in the problems to be evaluated 
(Daellenbach and McNickle, 2005). The basic model is short of 4 elements relative to the purpose of developing 
the current research. Meanwhile, there were some models have elements that may be used to complement the 
deficiency. However, participation, that is nonexistent in the elements of prior technology transfer model. 
Therefore, it should be specially evaluated from a macroergonomics approach. A model that comprises some 
modules has a better adaptability because if there were any changes in inputs or structures, the problem may be 
simply resolved by changing one or some modules (Daellenbach and McNickle, 2005). The basic model used as 
a benchmark in this research consists of three modules in form of development, implementation and diffusion 
stages. 
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Tabel 1: Technology Transfer Model Element Mapping on Macroergonomics Factors 

No Macroergonomics factor 
Reasearcher 
SC W SG1 SG2 H CT KC ÖK 

1 Technological characteristics   x   x x  x 
2 Technological resources  x       
3 Financial infrastructure   x       
4 Education   x       
5 Workforces x x      x 
6 Special methods and competences       x  
7 Management and organizational design x  x x x x x x 
8 Participation          
9 Communication     x   x  
10 Public policies  x  x     
11 Technology absorbability   x       
12 Culture   x x   x   

Legend of columns: 
SC: Seaton and Cordey-Hayes (1993); Walumbwa (1999); SG1: Santoro and Gopalakrishnan (2000); SG2: Santoro and Gopalakrishnan 
(2001); Heslop et.all. (2001); Cummings and Teng (2003); KC: Kwan and Cheung (2006); ÖK: Öner and Kaygusuz (2007). 

 
Based on an evaluation of the core characteristics of model, deficiency of basic model, macroergonomics 

factors that influence the success of technology transfer, and the potentials of utilizing other model, some 
synthetic steps of  research model were then taken as follows: (1) macroergonomics factors consist of the 
characteristics of technology, technological resources, financial infrastructure, and culture existing in 
development stage (Walumbwa, 1999); (2) macroergonomics factors consist of education, workforce, 
communication, and culture existing in implementation stage (Walumbwa, 1999); (3) macroergonomics factors 
in forms of public policies, culture, and communication existing in diffusion (Walumbwa, 1999); (4) factors of 
special method and competence and technology absorbability were placed in implementation stage (Kwan and 
Cheung, 2006); (5) organizational factor was placed in implementation stage (Santoro and Gopalakrishnan, 
2000); (6) participation is classically related to the authorization of workers by the owner of company related to 
certain jobs (Brown, 2002), moreover, participation of a transferee and a transferor is needed at all technology 
transfer stages (Shahnavaz, 2002). Based on the aforementioned model development, determination of elemental 
indicators are done to find 12 developmental indicators, 17 implemental indicators, and 8 diffusive indicators. 

Step 3 – Model validation on a convenience sample of technologies to provide some verification of its 
predictability. The model validation stage was conducted by 7 experts with a background of companies that 
have had experience in implementing technology transfers. The experts were then asked for their opinions on 
the indicators developed into 37 questions. The opinions were divided into opinions on the indicators and 
degrees of confidence in expressing the opinions. The opinions were measured based on five scales from very 
infeasible to evaluate (-2) to very feasible to evaluate (2). Moreover, opinions on the degrees of confidence were 
measured based on five scales from less convinced (1) to very convinced (5). After having been asked to 
provide responses on a series of indicators, the experts were then asked to report the latest status of the 
transferred technology. 

 
Tabel 2: Model Validation Results 

Case of technology transfer 
Score 

Outcome 
Dev. Imp. Dif. Tot. 

Vessel monitoring system 73 55 2 130 Sold to customer 
Stabillized rocket launcher 19 21 -5 35 Testing product terminated 
Sub sonic wind tunnel 55 42 7 104 Sold to customer 
Ground surveillance 43 40 7 90 Sold to customer 
Unmanned aerial vehicle 46 60 0 106 Sold to customer 
Road roughness measurement 44 40 12 96 Sold to customer 
Low cost marine satellite terminal  43 40 -6 77 Continuous prototype 

 
The results of assessment showed that there was no a single stage of technology transfer can directly be 

used to assess the success of a technology transfer. Therefore, the success of a technology transfer could only be 
achieved by considering any combination of each of the stages in the model. 

Step 4 – A survey of technology transfer managers regarding the indicator identified in the first three steps, 
and using the knowledge of these experts to hone the list of indicator into an efficient and effective evaluation 
model. This stage was intended to test the indicators so as to gain a set of indicators of model that the 
practitioners consider as significantly relevant to the purpose of the model. The model testing was conducted by 
a structured interview of some corporate practitioners with experiences in technology transfer from public 
research organizations and higher educations by personal interview, telephone, and email. The survey 
instrument comprises 37 question items built from the indicators of a conceptual model. The practitioners’ 
responses were then summarized by using a rating scale consisting of 5 levels of significance of a consideration 



2523 
J. Appl. Sci. Res., 9(4): 2520-2525, 2013 
 

 

in a technology transfer. A rating scale was provided by a variation as follows: (1) less important; (2) rather 
important; (3) important; (4) very important; and (5) exceptionally important. The participants were also asked 
to determine 3 indicators that they think as critical indicators for the success of a technology transfer. 

Practitioners involved in testing an Indonesian technology transfer model with a macroergonomics 
framework by taking of 32 persons. The education of participants varied from diploma, graduate, to 
postgraduate by percentages of 6%, 53%, and 41%, respectively. The position of participants at their company 
also varied from supervisor, manager, and director by percentages of 6%, 81%, and 13%, respectively. The 
occupational term of participants varied from 1-5 years, 5-10 years, 10-15 years, and more than 15 years by 
percentages of 22%, 25%, 25%,and 28%, respectively. Moreover, the companies of the participants consisted of 
25% state-owned companies and 75% national private companies. These varieties may be deemed as adequately 
representing the real conditions of the object of study. 

The analysis of the model testing used some approaches and triangulation to determine whether or not an 
indicator is feasible to be part of the model. The first approach was average value of an indicator. This approach 
is useful in determining the position of indicators in the range of assessments. It is supported by showing the 
ranking of the indicator in order to identify the position of an indicator relative to another. Second approach 
identifies the critical indicators of the success of a technology transfer according to practitioners. An indicator 
was said as critical if it were stated as such by at least two practitioners. The Principal Component Analysis, the 
last approach, was intended to evaluate whether an indicator that according to literature to be part of a certain 
element is constantly consistent within a group of factors and to the extent of which is the correlation between 
each indicator and element after being tested. 

Table 3, 4, and 5 represent data and analysis result. Column 1 shows model element, column 2 shows model 
indicator, column 3 shows loading factor, column 4 shows importance ratings, column 5 shows importance rank, 
column 6 shows numbers of practitioners stating indicators as critical considerations in the success of a 
technology transfer, and colom 7 shows decision whether or not an indicator is be part of the model. 

 
Tabel 3: Development Stage Analysis of the Research Model 

(1) (2) (3) (4) (5) (6) (7) 

Needs of assessment  
Advantages of technology in problem resolving  ,641 3,91 4 4 x 
Future market opportunity of technology  ,573 4,13 1 15 x 
Feasibility of technological manufacturing process ,534 3,91 5  - 

Sociocultural and 
environmental factors 

Attitudes of community on technology  ,676 3,25 12  - 

Characteristics and types of 
technology 

Novelty of technology  ,642 3,63 10  x 
Availability of literature  ,774 3,78 7 3 x 
Complexity of technology  ,751 3,72 9  x 
Technological resources ,179 3,84 6 9 x 

Timing 
Momentum of the need of technology in the time of technology 
transfer  

,573 3,75 8  - 

Participation Workers’ suggestions in technology transfer planning ,826 3,47 11 3 x 

Financial resources 

Need of finance in building and operating new technology by an 
alternative technology 

,830 4,09 2 3 x 

Comparison of costs needed to operate a new technology by an 
alternative technology 

,346 4,00 3 2 x 

 
Tabel 4: Implementation Stage Analysis of the Research Model 

(1)  (2) (3) (4) (5) (6) (7) 
Sociocultural and 
environmental factors 

Attitudes of community on technology  ,615 2,97 16 1 - 
Attitude of workers on organization  ,786 3,25 15 1 - 

Transferee resources 
Time resources ,732 4,06 1 6 x 
Human resources   ,434 4,03 2 7 x 

Research centers and 
institutions 

Cooperative activities with research centers and institutions ,831 3,31 13  - 
Role of research centers and institutions in promoting skills and 
knowledge 

,946 2,94 17 2 x 

Education and training 
Workers’ skills ,829 3,91 4 4 x 
Workers’ knowledge ,921 3,91 5  x 

Specialized method and 
competence 

Relationship between transferee and transferor  ,892 3,72 8 2 x 
Adequacy of technology transfer media  ,285 3,38 11 1 - 

Managerial and 
organizational (methods) 
transfer 

Use of organic organizational structure ,733 3,41 10  - 

Use of mechanic organizational structure ,876 3,47 9  - 

Participation 
Addition of workloads vertically and horizontally ,960 3,31 14  - 
Opportunities to participate in making corporate strategic decisions ,139 3,34 12  - 

Communication 

Appropriate disclosure of the goals and expectations of technology 
transfer  

,864 3,84 7  x 

Promptness in decision making at the organization  ,839 3,91 6  x 
Preventing occurrence of manipulation of information  ,014 4,03 3 2 x 

 



2524 
J. Appl. Sci. Res., 9(4): 2520-2525, 2013 
 

 

 
 
Tabel 5: Diffusion Stage Analysis of the Research Model 

(1)  (2) (3) (4) (5) (6) (7)
Sociocultural and 
environmental factors 

Values upheld by people ,771 3,34 6 2 x 

Opinion leaders and change 
agents 

Leaders’ opinion in users’ environment   -,002 3,50 4  - 
Academicians’ opinion in the area of science to be transferred   ,897 3,38 5 1 x  

Research centers and 
institutions 

Role of research centers and institutions in technology development ,785 3,31 7  - 

Government and politics 
Bureaucratic facilitation  ,739 3,78 3 6 x 
Clarity in defining the needs of technology nationally ,873 3,91 2 13 x 

Infrastructure Financial infrastructure  ,923 4,09 1 9 x 

Participation 
Workers’ representatives in deciding the acceptance and use of the 
new technology 

,614 3,06 8 2 - 

 
According on evaluation result on Table 3, 4, and 5, developmental stages results in 9 indicators taken 

seriously by practitioners as having great impacts on technology transfer in Indonesia. Those indicators are 
advantages of technology in problem resolving, future market opportunity of technology, novelty of technology, 
availability of literature, complexity of technology, technological resources, workers’ suggestions in technology 
transfer planning, need of finance in building and operating novel technology by an alternative technology, and 
comparison of costs needed to operate a new technology by an alternative technology. Implementation stages 
resulted in 9 indicators which are time resources, human resources, role of research centers and institutions in 
promoting skills and knowledge, workers’ skills, workers’ knowledge, relationship between transferee and 
transferor, appropriate disclosure of the goals and expectations of technology transfer, promptness in decision 
making at the organization, and preventing occurrence of manipulation of information. Meanwhile, diffusion 
stages resulted in values upheld by people, academicians’ opinion in the area of science to be transferred, role of 
research centers and institutions in technology development, bureaucratic facilitation, clarity in defining the 
needs of technology nationally, and financial infrastructure as influential indicators on the success of technology 
transfer in Indonesia. 

 
Conclusion: 

 
In the category of development stage, the success of a technology transfer is influenced by 4 elements, 

namely identification of needs, characteristics and types of technology, participation, and financial resource, 
generated by a new technology. In the category of implementation stage, the success of a technology transfer is 
influenced by five elements, namely transferee’s resource, research center and institution, education and 
training, specialized competence, and communication. And in the diffusion stage, the success of a technology 
transfer is influenced by four elements, namely socio-cultural and environment, experts’ opinions, government 
and politics, and infrastructure. Based on the evaluation of each stage of a technology transfer it could be 
concluded that the success of a technology transfer is influenced by the macroergonomics factors of transferee. 
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