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ABSTRACT E46990

University-industry joint research is a major source of technology transfer
that helps enhance the knowledge and capabilities of both parties. In the context of
globalized market, and the changing roles of the Thai university as “research-based
university” and of the photovoltaic industry as cell and module exporters, it is
expected that the Thai university and the photovoltaic industry are likely to be
motivated to participate in joint research collaboration, of which its major objective is
to achieve technology transfer. However, experience has shown that during the past
five years, there has been very little number of university-industry joint researches for
photovoltaic technology transfer (UIJRPTT) in Thailand.

This thesis aims to answer the question of why there is little number of
UIRPTT in Thailand and to identify factors affecting the effective UIJRPTT. It also
aims to develop a model for the effective UIJRPTT that involves the changing roles
and characteristics of the two parties and joint research mechanism. A number of past
and existing studies relating to U-I collaboration and technology transfer indicate
barriers and identify factors for successful and effective U-I collaboration and

technology transfer. But it is obvious that none of them can explain the barriers and
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indicate the model that can help improve the effective UJRPTT in the context of
Thailand.

To achieve the objectives of this research, the hypothesized factors affecting
growth and effectiveness of UIJRPTT based on the literature review were identified
and a conceptual framework for the model of effective UIJRPTT consisting of related
factors and variables was developed. Firstly, characteristics of university,
characteristics of industry and transfer and organization context were identified as
hypothesized factors that affect the formulation and growth of the UIJRPTT.
Secondly, three enabling factors namely: characteristics and perspectives of university,
characteristics and perspectives of industry and joint research mechanism as well as
their variables were identified as the factors affecting the effective UIJRPTT which
was the outcome factor.

The author employed the mix research approach in analyzing the quantitative
and qualitative data collected through the questionnaire survey and in-depth interview
with professionals in university and industry as well as collection of information from
reliable sources. Out of 150 questionnaire respondents, 96 were university respondents
(64%) and 54 were industry respondents (36%). The numbers of interviewees
involving in the research was 63. Among those, the interviewees from the university
and industry were 45 and 18 respectively, accounting for 71% and 29%.

The primary study on the factors affecting the formulation and growth of the
UIJRPTT was conducted and presented in three parts: data collection and interview
results, questionnaire results and interview results. The analysis in potentials and gaps
within the Thai context revealed that there were both potentials and gaps in the
government support to the photovoltaic technology and market development, in the
university and industry characteristics and in the linkage mechanism between
university and industry. The factors and variables were further identified as barriers to
the formation and growth of the UIJRPTT by Likert scale rating of the questionnaire
respondents by which the results were analyzed by descriptive statistical analysis
including mean, standard deviation, and t-test. The data from the interview was
summarized and the content analysis was conducted. The results highlighted the

determinants and the root cause of the limited UIJRPTT.
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The qualitative and quantitative data from the research instruments were
employed to answer the research question related to the factors and their extent in
affecting the effective UIJRPTT and to the solutions to improve the situation. The
hypotheses on the factors and variables were confirmed that they significantly
influenced the outcome factor. The model of effective UIJRPTT was later developed
as the results of the confirmatory factor analysis and path analysis. The model was
confirmed fit to empirical data (Chi-square=100.84, p-value = 0.31, df = 95, RMSEA
=(.020, Standardized RMR = 0.055, GFT = 0.92, AGFT = 0.90). The current status of
the three enabling factors was asked and was rated by the respondents as in the
moderately satisfactory/adequate status. However, variables in joint research
mechanism were mostly rated by the respondents lower than the other variables
showing that the factor may be problematic. The qualitative data from the interviews
were analyzed. The results provided evidence and confirmed the importance of
variables in each confirmed factor and highlighted what action and practice the
university, industry and government should consider in enhancing the performance
and improving the situation of each factor variable.

Three project case studies were employed to validate the accuracy of the
causal path from the model factor to the outcome factor. 30 respondents representing
university and industry professionals participated in an additional indicators
questionnaire survey. The results obtained from the study supported the path model
developed in the primary study and its associated structural equations.

Photovoltaic technology transfer between the university and industry through
joint research has the potential to develop the photovoltaic technology academic
research and industry sector of Thailand. However, the number of effective UJRPTT
have typically been much lower than expectations; that is the reason that lead
the author to undertake this study by modeling the factors and their effects to the
effective UIJRPTT. Nevertheless, the final path model for the effective UIJRPTT
requires further development. Firstly, future research should increase more sample size
and apply the path model with sample size from different contexts related to

renewable energy sectors to further validate the path model. Secondly, a scenario



E46990

study on the recommendations derived from the results on changing roles and
characteristics and perspectives of the government, the university and the industry
should be conducted to evaluate the results from the robust system model and the

outcome it can generate to the effective UIJRPTT.
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