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Abstract—Empirical research methods were used to study the Thailand
Talent Mobility Programme and critical factors effecting participation in the
project; from the perspectives of academic researchers in Science, Technology,
and Innovation, in order to strengthen the competitiveness of technological in-
novation in Thailand. On the basis of questionnaire surveys of 58 universities
and 17 research institutes, 613 academic researchers across the country re-
sponded the survey. All responses were analyzed through factor analysis and
regression analysis methods. We conducted a thorough study of the impact of
all factors to successful programme participation. This research study also iden-
tifies recommendations and solutions for successful personnel sharing models
in Thailand. A mobile web for innovative university assessment system is also
introduced as a supporting tool.
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1 Introduction

University-Industry Linkage (UIL) has become crucial in the research arena for
economic competitiveness [1]. Knowledge Management allows organization to ex-
ploit its human intellectual asset to improve competitive advantage [2]. Researchers in
Science, Technology, and Innovation are therefore increasingly in high demand and
personnel sharing mechanism has also been emerged as a strategic national policy in
the establishment of national innovation system globally. Among the different types
of personnel sharing models, University-Industry Collaboration (UIC) happens to be
an important mechanism in many countries. Talent Mobility (TM) is a growing prac-
tice at many universities/institutions and this model works well in the US and Europe.
It has become a subject of great interest to academics, industry leaders and policy-
makers, as it is now acknowledged that this model is valuable for innovation and very
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important for researchers, especially when the area of knowledge has an applied com-
ponent; science, technology, innovation [3].

Our objective is to shed some light on the factors or criteria of participation in a
university-industry collaboration carried out through projects organised as TM.

To achieve our purpose, we accomplished an empirical study based on the analysis
of questionnaire surveys of 58 universities (9 NRUs and 49 non-NRUs) and 17 re-
search institutes which 613 academic researchers across the country responded the
survey sharing their collaboration perspectives on Thailand Talent Mobility Pro-
gramme of The National Science Technology and Innovation Policy Office (STI).

In this point, there are some considerations that should be made to clarify the ap-
proach of this contribution. First, the study gave insights into the scholars’ point of
view on factors affecting their decision making to participate in the TM project, gath-
ered by selected nationwide academic researchers in Science, Technology, and Inno-
vation. Second, it has been to identify personnel sharing models practiced in Thailand.
Finally, the chosen sample of academic researchers provided us with their require-
ments on tool or application for innovative university assessment system in sharing
experts in science, technology and innovation between universities and industries.

2 Literature Review and Theoretical Framework

2.1 Literature review

Knowledge transfer challenges in the emerging country context: Knowledge
transfer enhances growth opportunities for emerging markets [4] [5] [6]. Large-scale
knowledge transfer collaborations are often sponsored by the state as they require a
high level of funding, significant resources and have a strategic economic importance
to develop indigenous innovation capabilities [7]. A strategic role of such projects
creates a high interest from potential stakeholders; government, university, and indus-
try; and a long term economic growth can be achieved if the knowledge obtained is
fully utilized and developed [8].

For developing countries and middle-income countries, therefore, it is essential to
learn and apply practices and guidelines as developed countries around the world;
such as the creation of a science park, Technopolis or technology city, Innopolis,
which is a driving force for technological innovation; including the creation and pro-
motion of manpower and researchers in the field of expertise from the government to
work in the industry (Talent Mobility). This is considered to create the infrastructure
needed for long-term competitive economic growth of the country [9].

University and Industry Linkage (UIL): Key factors in the innovation process
involve interaction and collaboration among three players [10]: university, industry,
and government [11]. Successful university—industry linkage (UIL) can be measured
by efficiency, continuous marketing sales growth, understanding between university
and corporate cultures, understanding of industrial problems, continuity of technology
transfer to industry, and communication [1].
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For Thailand, the Thai government has initiated the National Research University
(NRU) project in 2009 under the direction of the Office of the Higher Education
Commission (OHEC). The goal is to develop academic capacity to promote research
activities in the country and to build links between universities and industries for
Thailand's competitiveness [12]. Nine outstanding research universities were selected.

In general, there are six official forms of personnel sharing between universities
and industries in Thailand: Consultancy and Reach-Out; Licensing; Contract Re-
search; Collaborative Research; Talent Mobility; and Academic Entrepreneurship
[13].

Models of Talent Mobility: World Economic Forum (WEF) defines Talent Mo-
bility as "the physical mobility of talent within or across organizations and industries
as well as the professional movement of workers across occupations or skill sets"
[14]. TM is not a goal in itself but is often linked with sustainable economic growth
objectives and can promote research and innovation as well as increase researchers’
employability and career development.

The Talent Mobility Programme in Thailand by The National Science Technology
and Innovation Policy Office (STI) has been officially launched since 2013 dividing
into four phases. It currently conducts cooperation with 21 universities, 7 government
agencies, 1 foundation, and 344 enterprises; with a total of 484 collaborative projects
and 4 clearing house centers nationwide. At present, the programme consists of 766
professors/researchers, and 703 assistant researchers of which 87 Doctoral Degree,
170 Master’s Degree, and 446 Bachelor’s Degree. (Source: STI Report, 1 March
2019)

A Mobile Web for Innovative University Assessment System, therefore, is intro-
duced to facilitate the programme participation for the university. It was developed on
the basis of personnel sharing models derived from three major effecting factors; as
described in the following theoretical framework displayed in Figure 1. To further
accelerate processes in knowledge management, the use of mobile technologies can
also be integrated within the framework [2].

2.2 Theoretical framework

The theoretical framework comprises of three major parts; effecting factors influ-
encing academic researchers’ decision making in the Talent Mobility Programme
participation, personnel sharing models, and a mobile web for innovative university
assessment system, as displayed in the above theoretical framework as Figure 1.
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Fig. 1. Theoretical Framework

3 Methodology

3.1  Sampling and data collection

The survey followed a data collection technique and was performed from July to
October 2018; both online and offline. Questionnaires were distributed to 21,526
scholars via direct email and were collected from 656 participants of researcher de-
velopment courses organized nationwide by The National Research Council of Thai-
land. This study yielded 613 professors/researchers; expertise in the fields of Science,
Technology, and Innovation, from National Research Universities, non-NRUs, and
other governmental institutions; respectively.

3.2  Questionnaire

A questionnaire was used as the data collection instrument. It comprised six sec-
tions as demographic information, three major parts of factors effecting programme
participation, models of personnel sharing, and acquisition of a mobile web for the
university assessment system. All questionnaire items were adopted from existing
studies. The questionnaire topics and questions had all undergone consultations with
experts in the related fields to ensure clarity and suitability of the content and format.
A five-point Likert scale was used to capture the responses; ranging from 1 Strongly
Disagree, 2 Disagree, 3 Neutral, 4 Agree, and 5 Strongly Agree. All questions in the
questionnaire were written in Thai language as this was the mother tongue of the
participants. Pertinent demographic questions were also included in the survey.
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3.3  Data analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS)
version 22. Factors effecting Talent Mobility Programme participation were deter-
mined and a regression analysis then was used to ascertain the extent to which all
factors contributed to the personnel sharing models. Participants’ requirement to use a
mobile web for the university assessment system was also determined.

4 Results

They were found that industry factors have an overall significant effect on academ-
ic researchers’ participation decision on the Talent Mobility Programme; followed by
university factors. The government, therefore, must strengthen guiding support for
industries and policy support for universities/research institutes [15].

Summarising, 613 academic researchers provided us with a description that the
sample group had the most expertise in science; 241 people, accounting for 39.4 per-
cent and highest interested in food industry; 205 people, or 33.7 percent. The majority
of respondents also decided to join the project; 415 people, representing 67.7 percent.
Technology Transfer was considered the most significant model followed by Collabo-
rative Research and Contract Research. For requirements on tool or application for
university assessment system in personnel sharing mechanisms, most of the samples;
552 people, or 90.0 percent needed a supporting tool.

4.1 Demographic information

The sample consisted of 613 participants; males (56.8%) and females (43.2%).
Most of them were aged between 40 and 49 years (38.7%), followed by those aged
between 30 and 39 years (38.3%). In terms of education level, most respondents
(63.8%) were Doctoral Degree followed by Master’s Degree (26.9%). The majority of
participants (37.5%) were lecturers, followed by assistant professors (25.3%). For
year of service, most respondents have more than 16 years (32.0%), followed by those
worked between 6 and 10 years (26.8%). Most researchers (76.0%), were from Na-
tional Research Universities while the rest (24.0%) were non-NRUs /other institu-
tions’ experts. The majority of participants (39.4%) were expertise in science, fol-
lowed by engineering and industry (13.7%). In terms of type of interested industry,
most respondents (33.7%) were interested in food industry followed by medicine and
dietary supplements (27.3%) as summarized in Table 1.

Table 1. Demographic Information (n = 613)

Construct Number Percent
Gend Male 348 56.80%
eneer Female 265 43.20%
40-49 237 38.70%

[Age
30-39 235 38.30%
[Education Level [Doctoral Degree 391 63.80%
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[Master’s Degree 165 26.90%

0,
lAcademic Position Lec‘turer 230 37.50%
JAssistant Professor 155 25.30%
\ear of Service Over 16 196 32.00%
06-Oct 164 26.80%
T £ Uni it [National Research University (NRU) 466 76.00%
Ybe OF RIVesIty [Non-NRU/Other Institutions 147 24.00%

i 241 39.409
Field of Expertise Sme-nce - %
[Engineering and Industry 84 13.70%
Food 205 33.70%
Type of Interested Industry Medicine and Dietary Supplements 166 27.30%

4.2  Factors effecting researcher’s decision making in the talent mobility
programme participation

Descriptive analysis was conducted to study factors effecting respondent’s decision
making in the Talent Mobility Programme participation. Results of the analysis are
shown in Table 2. Factor R-2 (Opportunity perception in bringing research into the
market) was considered the most significant with the highest mean (mean=4.17),
followed by Factor U-2 (Working process of the university), Factor I-1 (Organiza-
tional factors and Organization management of the industry), and Factor U-3 (Internal
factors of the university) as the respondents described very important (mean=4.06) as
revealed in Table 2.

Table 2. Factors Effecting Researcher’s Decision Making in the TM Programme Participation

Items Mean| SD

1 quvergity Factor 1 (U-1): Organizational factors and Organization management of the 376 | 1.106

juniversity
2 |University Factor 2 (U-2): Working process of the university 4.06| 1.015
3 |University Factor 3 (U-3): Internal factors of the university 4.06 | 0.992
4 |University Factor 4 (U-4): Human resource factors of the university 3.811 1.037
5 ‘Industry Factor 1 (I-1): Organizational factors and Organization management of the 206 | 0.999

industry
6 |Industry Factor 2 (I-2): Working process of the industry 3.9810.977
7 |Industry Factor 3 (I-3): Internal factors of the industry 4.1 | 0.942
8 |Industry Factor 4 (I-4): Human resource factors of the industry 3.981 0.923
9 [Researcher Factor 1 (R-1): Motivation of the researcher 3.9510.994
10 |Researcher Factor 2 (R-2): Opportunity perception in bringing research into the market | 4.17 [ 0.897
11 |Researcher Factor 3 (R-3): Technology transfer process 3,981 0.941
12 |Researcher Factor 4 (R-4): Support from government and external agencies 3.76 | 1.115

4.3  Researchers’ decision on programme participation

The result showed the number and percentage of the sample group regarding their
decision making to participate in the Talent Mobility Programme. Most of the sample
group decided to join the project; 415 people, accounting for 67.7 percent, followed
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by decided not to participate the programme; 198 people, representing 32.3 percent as
indicated in Table 3.

Table 3. Researchers’ Decision on Programme Participation

Decision Number Percent
Decided to Participate 415 67.7
[Decided not to Participate 198 32.3
Overall 613 100

4.4  University-Industry personnel sharing models

Analysis result of the personnel sharing models between university and industry is
shown in Table 4. The sample group agreed that it was overall very important
(mean=4.07). Technology Transfer was considered the most significant with the high-
est mean (mean=4.24), followed by Collaborative Research and Contract Research as
the respondents described very important (mean=4.20). Talent Mobility, however,
was rated very important as the fifth rank (mean=4.06) and Other Models were ranked
with the lowest mean (mean=3.73) as presented in Table 4.

Table 4. University-Industry Personnel Sharing Models

Items Mean SD

1 [Technology Transfer 4.24 0.826
2 |Collaborative Research and Contract Research 4.2 0.826
3 |Consultancy and Reach-Out 4.13 0.823
4 |Licensing 4.1 0.878
5 [Talent Mobility 4.06 0.999
6 |Academic Entrepreneurship 4.04 0.87
7 |Other Models 3.73 1.164

Overall 4.07 0.894

4.5  Attitudes towards a supporting tool for innovative university assessment
system

The result showed the number and percentage of the opinion from the sample
group towards having a supporting tool, such as a mobile web, for innovative univer-
sity assessment system: Talent Mobility Programme. It was found that most of the
samples; 570 people, accounting for 93.0 percent agreed that it was useful, followed
by not useful 43 people, representing 7.0 percent as explained in Table 5.

Table 5. Usefulness of A Supporting Tool for Innovative University Assessment System

Usefulness of A Supporting Tool (A Mobile Web) Number | Percent
[Useful 570 93
[Not Useful 43 7
Overall 613 100
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The result showed the number and percentage of the samples’ need of a supporting
tool, such as a mobile web, for innovative university assessment system: Talent Mo-
bility Programme. It was found that most of the samples; 552 people, accounting for
90.0 percent needed a supporting tool, followed by not needed 61 people, representing
10.0 percent as shown in Table 6.

Table 6. Need of A Supporting Tool for Innovative University Assessment System

Need of A Supporting Tool (A Mobile Web) Number | Percent
[Need 552 90
[Not Need 61 10
Overall 613 100

In terms of a mobile web’s context of use, it will be utilized in a specific setting at
the point a system or a product is created. The accomplishment of a software devel-
opment program can build upon how well this process is completed [16]. User re-
quirements will include summary descriptions of the tasks that the system will sup-
port, and functions will be provided to support them.

Our mobile web for Innovative University Assessment System, therefore, should
be proved by the technology acceptance theory. The most widely used model in de-
termining user acceptance of new technology usage is Technology Acceptance Model
(TAM) [17] [18]. Conducted studies related to mobile technology that utilized numer-
ous theories, including TAM, in understanding the rationale of people in using mobile
devices (i.e., smartphones) at work [19].

5 Developing A Mobile Web for Innovative University
Assessment System

From the data analysis to confirm the theoretical framework of factors influencing
academic researchers' decision to participate in the Talent Mobility Programme, and
the analysis of models and relationships of factors related to university-industry per-
sonnel exchange have led to the product innovation by developing an Innovative Uni-
versity Assessment System for Personnel Sharing to Industry on mobile web for Thai-
land Talent Mobility Programme of The National Science Technology and Innovation
Policy Office (STI).

This product innovation development started from research concepts to innovative
product development. Our research results have been developed to be a model of
university readiness assessment for personnel sharing, which gives an importance to
the commercial use of research community in Thailand. The Innovative University
Assessment System for Personnel Sharing to Industry consists of 3 assessment crite-
ria, 4 components, and 48 questions.

The objective of this mobile web is to evaluate the university readiness in various
categories as summarized in Table 7.
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Table 7. Categories and Number of questions in the Innovative University Assessment System

Categories Number of Questions
Organizational Factors and Organization Management 20
[Working Process Factors 6
Internal Factors 7
[Human Resource Factors 15
Total 48

The product called Innovative University Assessment System for Personnel Shar-
ing to Industry is a form of program with a purpose of assessing university readiness
in order to support management and administrators to identify strengths, weaknesses,
potentials and overall operational effectiveness of the university; which is useful for
personnel sharing between universities and industries, specifically for being part of
the Thailand Talent Mobility Programme.

5.1 A mobile web design and usage

Administrator must generate the right to assess for each university and be the crea-
tor of all assessment forms by setting scores for each question and each part in order
to support the result calculation as demonstrated in Figure 2 and Figure 3.

* Display / Print Self
Assessment Result

* Send Assessment Result

via Email
> User
® Login
* Edit Profile
* Add / Edit User
* Manage User’s Role Innovative University
> Assessment System
for Personnel Sharing to Industry ® Login
® Edit Profile
* Do Self Assessment

* Display / Export

Administrator |e Assessment Report

Fig. 2. Context Diagram of A Mobile Web

42 http://www.i-jim.org



Edit Profile
Add/Edit User
.\ [ ]
II Do Self Assessment |I
User Administrator
Display Self
Assessment Result
Display Self
Assessment Report

Innovative University Assessment System

for Personnel Sharing to Industry

Fig. 3. Use Case Diagram of A Mobile Web

User must have an account for the assessment by applying through the system and
be able to understand the result report of each part and the total score summary in
order to identify strengths, weaknesses, and potentials of the university as illustrated
in Figure 2 and Figure 3.

5.2  Characteristics and functionality of a mobile web

Innovative University Assessment System for Personnel Sharing to Industry was
developed as a Web Application installed on the Microsoft Azure Cloud Platform
system using Microsoft Visual Studio 2017 application with ASP.Net C#, HTML, and
JavaScript under .NET Framework 4.6.1. The data was stored in the relational data-
base with Microsoft SQL Server 2008 R2 as the Database Management System. Re-
ports of the system were designed and developed with Chart.js. Platform Architecture
of A Mobile Web as demonstrated in Figure 4.
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Fig. 4. Platform Architecture of A Mobile Web

Innovative University Assessment System for Personnel Sharing to Industry com-
prises of two following subsystems as follows:

e User and Security System was developed to manage user’s role and permission.
User can edit profile and change password of his/her account. Administrator has
the right to add new users and edit the information of existing users.

e Assessment System was developed to manage the assessment function. User can
do self-assessment for his/her organization. The assessment results are displayed
with charts and descriptive information. Administrator can retrieve user’s assess-
ment information and export as flat files for further statistical research.

5.3 Details of a mobile web

The mobile web consists of three major sections consisting of the University Self-
Assessment Form, Assessment Result, and Technology Acceptance of the Innovative
University Assessment System as displayed in the following Figure 5, Figure 6, and

Figure 7.
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Section 1: University self-assessment form

[ Jj [B] [B]

Innovative University Innovative University Part 4 Your University's Readiness
Assessment System
for Perso haring
to |ndl;lﬁt 4

Assessment System for Level for joining the Talent
. Mobility Programme
Personnel Sharing to
Industry 1 means Strongly Disagree
University Readiness Assessment for 2 means Disagree
participating in the Talent Mobility Programme
Part 1A General Information § means Strongty Agree

Category 1 Organizational
Factor

11 Your university has a policy to
29 Years or Below encourage researchers and

© 30 - 39 Years pe nel to work in the
industrial sector

ent qu
readiness for 40 = 49 Years
participating in the Talent Mobility Programme 50 - 59 Years
60 Years or Above

3 Education Level
. Bachetor's Degree
Talent Mobility © Masters Degree
Programme o

Above PhD

[EF] [EP [3]

Category 1 Organizational Part 5 Attitudes towards support Part 6 University-Industry
Factor for the Talent Mobility Programme Personnel Sharing Models

12 The Uni: aving 15. Please give ratings to various
11 Your university has a policy to v . .
tools/programs/application: troduce Iniversity-Industry Personnel Sharing
encoursge researchers and Prown ” y Y
X the format and guidelines for participating Models that the university considers
personnel to work in the
cotriat in the best practice program of exchanging important to exchange
industrial sector
researchers/personnel with the industry. (1

Important. § = Very Important)

151 Consultancy and Reach-Out

152 Collaborative Research and Contract

Research

13 Your university has an agency
v o responsible for 5t Level (1-5)
Talent Mobtlity Programme such
a3 academic service center,

Mobility

intetiectual property office.
researchers/personnel exchange Please rate the interest Level (1-5)

center, etc participating in the Talent

Fig. 5. University Self-Assessment Form
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Section 2: Assessment result

P

The results of the
University Readiness
Assessment for
participating in the
Talent Mobility
Programme

Assessment of Needs and
Factors in deciding to join
the Talent Mobility
Programme

Your Asséssment
1

P
Assessment Date:

13 June 2019
Assessment Detail

P

Overall Assessment Result

ttem Description

The total score of 89 means that your university

ready for joining the Talent Mobility
Foctorl

Orpstaciconl At mme at a high leve

al Factor. score
re 43, and Fourth
score 39

however,

0 be a leader in leading unive

Thatiand

Fig. 6. Assessment Result

Section 3: Technology acceptance of the innovative university assessment system

P

respectivery. YOUT UNTVErSIty, NOWEVEr, SNOWIa
maintain the strength of all 4 groups of factor in
order to continue the potential of personnel
sharing to the industry of your university, as
well as to be a model for other universities both
in the competitive abiltity of the university and
the application of research to the market which
is beneficial to society and the nation. including
to be a leader in leading universities in

Thaitand

Innovation Acceptance
Survey

Fig. 7. Technology Acceptance of the Innovative University Assessment System
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5.4  Usage testing and adoption of a mobile web

After successfully developing a mobile web called Innovative University Assess-
ment System for Personnel Sharing to Industry, it was brought to have usage and
acceptance testing with 30 researchers; responded from 136 academics via direct
email distribution, by examining the program usage in order to demonstrate its steps
and system as well as the accuracy result calculation of the program. The target group
then answered the technology acceptance survey in order to identify the program
features to be efficiently improved and suitable for the target group who apply the
program.

A survey tool for technology adoption was developed by applying the theory of
"Technology Acceptance Model - TAM" [20] which is a popular theory. It was used
to describe important factors in technology acceptance and to describe or predict be-
havior in accepting newly developed information systems [21]. TAM is shown in
Figure 8.

;N
Perceived Usefulness '

Behavioral
»{ Attitude towards use > Actual System
( \ Intention to
Perceived Ease of Use } Use

Fig. 8. Technology Acceptance Model - TAM

Technology Acceptance Model (TAM) is a theory describing user’s perception of
benefits from information technology. There are factors determining the perception of
each person that information technology contributes to improving efficiency and fac-
tors directly affecting the intention to use. Technology Acceptance Model consists of
Perceived Usefulness, Perceived Ease of Use, Attitude towards Use, and Behavioral
Intention to Use.

Perceived Usefulness is a factor that determines the perception of benefits from in-
formation technology. Perceived Ease of Use is a factor determining the amount or
success that meet the needs or expectations which is a factor that affects the percep-
tion of the benefits derived from information technology [20]. Attitude towards Use is
influenced by perception of benefits from information technology and recognition that
the system is easy to use. Behavioral Intention to Use is influenced by the attitude
towards use and awareness of the benefits derived from information technology which
ultimately resulting in the acceptance of actual use.

6 Conclusions and Recommendations
University-industry linkage is increasingly playing a significant role in developing

innovation supply chains and knowledge transfer ecosystems [8]. It is critical to un-
derstand the nature of university-industry partnership, its effectiveness and potential
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barriers to ensure effective knowledge transfer, competitiveness and developing
knowledge-based economies [22].

Industry factors play a key role in affecting academic researchers’ participation de-
cision on the Talent Mobility Programme. These included internal factors, and organ-
izational factors and organization management of the industry. University factors also
have an overall significant influence on mentioned experts’ decision making. They
were the university’s internal factors and working process of the university.

As this study has presented the critical factors that influence the participation deci-
sion on the Talent Mobility Programme, and this knowledge is crucial in managing
such collaboration model. This effort, therefore, will also help to observe the signifi-
cant personnel sharing models between university and industry.

As our findings highlighted key factors and significant models, this study was fi-
nally designed to determine the acquisition of academic researchers towards a mobile
web for Innovative University Assessment System. The proposed framework can be
successfully utilized as a decision-making tool for university assessment of its charac-
teristics, and potential research collaboration models with industry will be recom-
mended. Results indicated that academic researchers were optimistic regarding its
value and expressed their intention to adopt this tool called Innovative University
Assessment System for Personnel Sharing to Industry.

This research study, however, only discussed on factors effecting participation de-
cision on Thailand Talent Mobility Programme from the perspectives of academic
researchers in Science, Technology, and Innovation. Future research, therefore,
should explore in other models of personnel sharing and from the perspectives of
industry in order to compare university-industry collaborations that would reveal
different results. Other supporting tools such as mobile application, moreover, to
assess industry readiness for personnel sharing should be further developed and intro-
duced.
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