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ABSTRACT

Title of Dissertation  The Determinants of Operational Research Collaboration
Effectiveness between Industry and Academia: The Case of
the Hard Disk Drive Industry in Thailand

Author Mr. Somchok Kaewsidoung
Degree Doctor of Public Administration
Year 2017

Even though the issue of inter-organization collaboration has been explored
and revealed in various forms, these studies have not covered the different contexts
and forms of collaboration specific to operational research collaboration between
industry and academia in Thailand. Therefore, it is needed to consider these
phenomena in the context of Thailand. The objectives this dissertation intends to
discover are: to describe the context of operational research collaboration between
industry and academia, to explore the key determinants of effective operational
research collaboration between industry and academia, and to propose a model for
effective operational research collaboration between industry and academia: The case
of the Hard Disk Drive industry in Thailand. A qualitative approach was adopted by
the researcher. The sources of data in this study are related documents and in-depth
interviews from key informants that have direct experience with operational research
collaboration between industry and academia within the case of the Hard Disk Drive
industry in Thailand demonstrated at Western Digital (Thailand), BangPa-In factory.

The findings of the dissertation describe the context within the dimensions of
the research collaboration landscape between Western Digital (Thailand), BangPa-In
Factory, and academia that consists of: general background, sources of funds for the
research collaboration project, the importance of operational research collaboration
between Western Digital in Thailand and academia for both organizational and

individual levels, key players of research collaboration, and the operational research



collaboration process that explains from start until finish. The findings also suggest
that the key determinants affecting the operational research collaboration
effectiveness between the HDD industry and academia are as follows: 1) clear scope,
goals and objectives, 2) strong commitment of leadership, 3) trust among
stakeholders, 4) communication, 5) win-win situation (mutual benefits), 6)
characteristic of key stakeholders, and 7) resources. The findings also revealed the
key determinants at the sub-level that affected the operational research collaboration
effectiveness. The model was formed based on the findings from the mentioned
determinants.

Understanding the key determinants will further explain the inter-
organizational relations theory within different contexts, and contribute to the
practical perspectives, for enhancing the collaboration effectiveness between industry

and academia, that it’s a major trend in the context of Thailand.
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CHAPTER 1

INTRODUCTION

This dissertation proposes to examine the perspective of engineers,
Operational Research collaboration Coordinators/Managers and policymakers (Vice
President/Managing Director) that work in the Hard Disk Drive industry, especially
Western Digital Company, researchers in universities or government autonomous
agencies under the Ministry of Science and Technology in Thailand that have had
interaction with Western Digital Company in Thailand in Operational Research
Collaboration. This research proposes to study the context and background, and to
determine the key determinants that affect the effectiveness. In addition it aims to
propose a model of operational research collaboration between the Hard Disk Drive
industry and academia. The objectives, research questions, and scope of this study are
also clearly identified. Additionally, the benefits of the study will be pointed out from
both theoretical and practical perspectives.

1.1 Statement and Significance of the Problem

Given the economic development of Thailand, governments in the past have
expressed the direction of developing the country through many policies and
strategies, which have been developed and adopted during the past four decades.
From the 1% National Economic and Social Development plan until the present,
Thailand has been one of the developing countries that has made an effort to boost the
economic growth of industries and exporting in several industrial products by
promoting both the domestic industry and foreign direct investment (FDI), and this
has resulted in economic growth evidently. For driving the industrial development
whose intent is to import substitution in the earlier state and export promotion, the
government created the first industrial promotion act in 1954 and later established the

Board of Investment in 1966, as a government’s instrument, to promote the FDI with



a variety of incentive packages. The mentioned incentives are allowed without
taxation payment which is attractive for investors in the form of land ownership right
for foreign investors, permission to bring in foreign experts and technicians, and work
permits and visa facilitation. In addition to non-tax incentives, the BOI also assists
foreign investors through zone-based tax incentives in the form of corporate income
tax holidays up to 8 years and machinery and raw material import duty reductions or
exemptions depending upon the zone (BOI, 2011). Moreover, the labor costs of
Thailand, in the past, were obviously competitive when compared with developed
countries and some countries in South East Asia such as Singapore and Malaysia.

Based on the foreign direct Investment promotion laws and policies as well
as labor cost incentives as mentioned, then, Thailand has become an investment
destination for foreign investors for the past 4 decades in various sectors of the
industry. This empirical change has resulted in Thailand’s economic structure in terms
of GDP proportion changing from agriculture value-added to manufacturing value-
added. According to figure 1.1 manufacturing value-added to GDP increased from 16
percent in 1970 to 37 percent in 2005 while agriculture value-added decreased from
25 percent in 1970 to 10 percent in 2005.
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Figure 1.1 Structural Changes in the Thai Economy: GDP Share, 1960-2005
Source: Apisek Pansuwan, 2010, p. 135.



According to UNESCO (2009), Thai export products have shifted to more
advanced technology areas. This statement also aligns with the empirical data in
figure 1.1 showing that industrial manufacturing has more greatly contributed to
Thailand’s economic from GDP proportion viewpoint. With this dramatic change,
“Thailand is undergoing an economic transition from an agricultural to industrial
economy” (Patarapong Intarakumnerd, Pun-arjChairatana & Tipawan Tangchitpiboon,
2002). Moreover, the contributions of manufacturing of export products also represent
a significant change. The value of high-tech products increased from 600,000 million
baht in 1995 to 3,200,000 million baht in 2006.
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Figure 1.2 Manufacturing of Export Products Classified by Product Group,
1995-2006
Source: Apisek Pansuwan, 2010, p. 138.

The electronics industry, especial HDD industry, is being part of hi-
technology product was raised in Thailand more than 3 decades. It has long been one
of Thailand’s most important from the export manufacturing product point of view; in

2011, Thailand supplied around 41 percent of the world’s HDDs, which it is a major



contribution to exporting. In 2012, Thailand’s exports of hard disk drive accounted for
7.3 percent of total exports while output was 7.2 percent of total manufacturing

production.

Production of HDD in

2%

Figure 1.3 Production of HDD Products Separated by Country
Source: Wanvimol Sawangngoenyuang & Tientip Subhanij, 2012.

In 2001, many industry estates in the central part of Thailand faced heavy
flooding. The world largest HDD maker, Western Digital, receive a serious impact as
well because the main factory is located in one of the six industrial estates that was
directly impacted by the flooding. However, Thailand’s hard disk drive industry
bounced back 2 years after the heavy flooding and today remains a world leader in
production. It still accounts for about 40% of global HDD production, exporting more
than US$12 billion worth annually (Thailand Board of Investment, 2012).

However, investment in this industry in Thailand is likely to reach a
diminishing return soon due to various factors, such as the minimum wage/salary
policy, the decline of the global economic situation, changes in technology, etc. Joe
(2013) pointed out that the landscape of the HDD industry in Thailand is changing,
presenting major concerns as follows: 1) there is a flat demand of HDD products

resulting from smartphone and tablet expansion, as these devices uses solid state



drives (SSDs) for data storage and 2) the structure of operational costs of running
manufacturing in Thailand have changed.

Moreover, the population structure of Thailand is changing with the
proportion of the workforce decreasing; probably leading to a labor shortage soon.
Foreign investors have a choice to invest in any country where the factors support
growth and sustainability for maximum benefits. Therefore, Thailand’s HDD industry
must be developed into a knowledge-intensive economy in order to sustain
competitiveness and to attract investors. The HDD industry in Thailand, a
manufacturing base of FDI, needs both incremental and breakthrough strategies in
order to improve in various areas, such as cost reduction, and productivity and quality
improvement, so that competitiveness can be sustained and improved. Therefore, in
order to sustain this industry in Thailand, productivity improvement is the key activity
that needs to be strengthened. According to Porter (1990), the capability of
competition depends on the industry’s ability to increase its productivity degree.
Basically, many strategies and tactics are adopted to drive continual improvement in
productivity, both utilizing resources from within and outside the firm. Research
collaboration with universities is one of strategies that Western Digital Company, a
key maker in the HDD industry in Thailand, has selected to enhance its production
base with more capability in terms of driving productivity improvement because the
industry itself has a shortage of researchers to perform operational research. Actually,
the basic motivation behind university-industry collaboration in research is to develop
the research and development capability and innovative potential of the companies,
and therefore to increase a country’s competitive power (Geisler, Furino, & Kiresuk,
1990). Additionally, Sampan (2013), President of the Electronics and Computer
Employers Association, has mentioned that collaboration between industry and
academia in operational research needs to be enhanced in order to improve
productivity by focusing on automation, which can manage the workforce headcount.
This statement directly concerns the capability development of company
competitiveness. Since research collaboration is important to the HDD industry in
Thailand, this study understands that this phenomenon is also important; however, no
studies focus on this industry directly especially the HDD industry in Thailand’s

context.



Currently, the factors or determinants of operational research collaboration
effectiveness and a framework of collaboration between the HDD industry and
academia that fit the HDD industry of Thailand’s context are still not empirically
studied or clearly addressed so that practitioners can utilize them.

Moreover, Gulati and colleagues pointed out that there is no clear idea of the
factors that would contribute to the effectiveness of the interaction between the
alliance partners. Collaborative managers or project managers and researchers have
not paid much attention to how alliance partners develop their relationships after a
strategic alliance is formed or how they effectively cooperate in contributing to the
strategic alliance (Gulati, 1998, pp. 61-69 as cited in Patthareeya Lakpetch, 2009, p.
8). Therefore, the present author is intent on studying this topic because effective
operational research collaboration between the HDD industry and academia requires
appropriate factors or determinants to ensure optimal/mutual benefit the to industry
for running operations effectively, including academia (University) as well as the

country's industry and society generally.

1.2 Research Objectives

The objectives of the study are as follows:
1) To describe the context of operational research collaboration
between the HDD industry and academia
2) To explore the key determinants of effective operational research
collaboration between the HDD industry and academia
3) To propose a model for effective operational research collaboration

between the HDD industry and academia

1.3 Scope of the Study

1) The operational research collaboration between the HDD industry (Western
Digital Company) and academia (Universities and Agencies) is the focal point (Unit
of Study) of the paper. The scope of this study focuses of the formalized research
project collaboration that is 100 percent funded by WD.



2) The frame of sample informants contains the Engineers, Research
Collaboration Project Coordinator and Project Managers and Policy-maker of
Western Digital, researchers or professors of universities and agencies that have had
direct experience in operational research collaboration during years 2012-2014. They
are implied to informants, whose projects were completed in 2013 and ongoing

projects of operational research collaboration in 2014.

1.4 Limitations of the Study

1) This study focuses on a case study of the high technology industry, the
hard disk drive industry, which is 100 percent foreign direct invested, and the data
may not be able to be generalized to the general industry in Thailand.

2) Some of the engineers of Western Digital Company have resigned, and
some researchers that have had experience in operational research collaboration may
have moved to new organizations/offices that cannot be easily approached.

1.5 Definitions of Key Terms

For the purposes of this study, some basic definitions are needed to help in
understanding the contents of this dissertation. In this section, the author provides the
definitions of key terms as follows:

1) Hard Disk Drive (HDD) are data storage devices for storing digital
data in computing and information technology (IT) systems.

2) Operational Research is the academic research methodology of
science in the HDD operations to find solutions in a technical manner that enable the
incremental and breakthrough improvement in productivity.

3) Collaboration is the effort and commitment between the HDD
industry (Western Digital Company) and academia to achieve operational research
collaboration projects.

4) Academia is the public universities and government autonomous
agencies under the Ministry of Science and Technology such as the National Science
and Technology Development Agency (NSTDA), the Material Technology Center



(MTEC), the Nano-Technology Center (NANOTEC), the National Electronics and
Computer Technology Center (NECTEC), etc.

5) Operational Research Collaboration Effectiveness refers to the
results of operational research collaboration that can be accomplished within an
agreerable time frame. The achievement or success is measured by the specific
operational research’s objective according planed resources per the industry or the

company’s viewpoint.

1.6 Benefits of the Study

The author (researcher) expects that the benefits of this dissertation can be
explained in terms of its theoretical and practical benefits.
1) Benefits to management in the HDD industry for managing
operational research collaboration with academia
2) Leading to further understanding and filling in the gaps in the
determinants of operational research collaboration effectiveness between industry and

academia

1.7 Organization of the Dissertation

The first chapter is a discussion of the significance and problem statement, the
research objectives, the scope, limitations, and benefits of study as well as the
definitions of key terms.

Chapter two is an overview of or introduction to HDD products and the HDD
industry in Thailand as well as Western Digital Company.

Chapter three covers the literature review and past studies of related research.
This chapter also discusses the inter-organizational (IOR) theory, collaboration, and
the key constructs of the study.

Chapter four is the study of the research methodology, including Methodology,
Population, sampling, the data collection, and the data analysis methods as well as

trustworthiness.



Chapter five provides the results of the study, including a discussion of the
findings of this research.

Chapter six provides the conclusion, a discussion, and contributions and
recommendations for further study.

1.8 Chapter Summary

Operational research collaboration between industry and academia, the case of
Western Digital Company, is one of the strategies to sustain the competitiveness of
this industry to continue investment in Thailand. This phenomenon continues to
increase because WD’s local management and corporation have chosen to catalyze
further improvement toward the operations in various dimensions such as cost,
quality, productivity, and so on by utilizing external expertise (researcher) from
academia to carry out operational research collaboration projects with the engineers of
the company.

However, little is known about this collaboration and its implications for the
industry. Therefore, this dissertation seeks to understand the phenomena of
operational research collaboration and whether the collaborations is effective or not. If
so, what are the determinants that influence the effectiveness of the collaboration?
Furthermore, it also leads the understanding the strength and weakness. The study is a
qualitative research case study of Western Digital Company, the world’s largest HDD
manufacturer, whose production is based in Thailand. This dissertation is important
because it will bring to the reader’s attention some areas that need to improve in terms
of how to manage operational research collaboration between industry and academia
more effectively and also in terms of understanding the key determinants related to

effective collaboration.



CHAPTER 2

THE HARD DISK DRIVE (HDD) INDUSTRY IN THAILAND

2.1 Introduction

This chapter details Hard Disk Drive, Digital Data Storage Devices, and this
industry in Thailand and is organized around 3 main parts. The first part is an
overview of the history of the HDD industry in Thailand. Then the second part
presents data on the value or contribution of the HDD industry to Thailand. Finally,
the third part is an overview of Western Digital Company (WD) in Thailand and the
collaboration between WD and academia in general is discussed.

2.2 History of the HDD Industry in Thailand

In Thailand, the Hard Disk Drive, or data storage device industry, part of the
electronics industry, began in 1983 when Seagate Technology Company moved their
production base from Singapore. The main reason that they moved their operations to
Thailand was because of a Foreign Direct Investment promotion policy which was
initiated by the Thailand Board of Investment (BOI) and the labor costs that are
significantly cheaper than running business operations in Singapore.

In the mid-1980s, many production processes were moved from Singapore to
Thailand. Due to the concentration of manufacturing, Singapore became congested.
Agglomeration forces eventually resulted in dispersion forces in the HDD industry. At
that time, the Singapore dollar was appreciating against the US dollar like the
currencies of the other newly-industrialized countries, the Republic of Korea and
Taipei, China, and a shortage in the supply of labor resulted in high wage rates
(Hiratsuka, 2011).

In the year of 1983, in order to serve Thailand export policy, the government
had granted the foreign and investors for cooperation. Another few years in 1985, we



11

were continually welcome them for the export propose. While, 1987 was the year that
the export rules and regulation were relieved that foreign capital allowed 100% in
case of exporting reached more than 80%.

To exempt from this mission through eight years, even if the foreign capital
were established in our rural area, therefore, a huge amount of international investors
shifted to Thailand especially those whom located in Singapore. There were firms that
did the business of components, assembling parts, cutting and shaping. To consider
the history of HDD in Thailand industry, the process had been developed since 1983
when Seagate relocated from Singapore to Samutphrakarn in the part of head-stack
assemblies (HAS). It turned Thailand as the central who was a main producer the
global HDD. Furthermore, Thailand was another location apart from Singapore that
spread the intensive workforce.

Other than the location at Sumutphrakarn, in 1987, Seagate had begun
building another site in Nakhon Ratchasima which located in the northeastern region
of Thailand (McKendrick, Doner, & Haggard, 2000). At Chok Chai, it was one of the
areas, where the Board of Investment of Thailand named this zone 3. Interestingly, the
government set the infrastructure as the most glamorous investment site.

Nevertheless, on 1999, Seagate paused its final assemble line. In 2004, it
focused on the construction at Chok Chai, while Thai’s government offered another
full tax holiday for another eight year instead so as to attract the HDD industry.

Outside of Seagate, the Japanese factory named Fujitsu which had located in
the US since 1986, began to locate in Bangkok in 1994. In 2001, Fujitsu established
its product that turned 3.5 inch HDDs (for Desktop PCs) to 2.5 inch HDDs (for
Notebooks).

Apart from Asia manufacturers, the US famous IT producer called IBM had
set its assembly at Srirach, Chon Buri in 1991. In 1997, another factory was founded
in Parchinburi as well as expanded in phrase 2 plant in 1999. Another year in 2003,
Hitachi Global Storage Technologies (HGST) was formed and renamed the IBM’s
HDD operations.

In 2002, Western Digital Technologies began operating a manufacturing
facility that had previously been owned by Fujitsu in Navanakorn in the northern of
Bangkok area (Western Digital, 2002, 2003). Fujitsu sold some of the land and
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facilities from the 3.5 inch HDD plant to Western Digital, and switched to 2.5 inch
HDD production.

In 2008, Thailand became the second largest HDD exporter in the world,
sharing about 17.4 percent of world exports. The major HDD manufacturers have
based their production in Thailand, including Seagate (1983), Hitachi GST or IBM
(1991), Western Digital (2002), and Toshiba (2008), which acquired Fujitsu’s factory
at the Navanakorn industrial Estate (Archanun Kohpaiboon, 2010).

Over the past two decades, the industry grew rapidly and it has become a
major production hub of leading HDD multinational companies, which resulted from
FDI promotion policy along with competitive labor costs. Not only HDD makers but
also supporting industry for the HDD cluster have moved to Thailand as well such as
NMB Minebea, Nidec Electronic, Alphana Technology, Magnecomp Precision
Technology, TDK, Hutchinson Technology Operations, and so on.

Production of HDD in 2011

2%

B China

B Thailand
¥ Singapore
B Manlaysia
B Keorea

B Philipin

Figure 2.1 Percentage of HDD Production Around the World in 2011
Source: HDD Industry in Thailand, 2012, p. 3.

According to figure 2.1, in 2011, Thailand was number one in the world's
HDD production base, accounting for 41.0 percent of the world's HDD production,
nearly 300 million units a year, almost all of which was for export (Wanvimol
Sawangngoenyuang & Tientip Subhanij, 2012). In 2013, the HDD industry in
Thailand had only two key manufacturers; one was Seagate Technology and the
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second one was Western Digital (WD) due to Hitachi GST and Toshiba being
acquired by Western Digital company in 2012. However, a current key maker after
merger and acquisition remains 3 companies. For worldwide market share landscape
in 2014 after remain 3 makers, Western Digital is the number one company in the
HDD industry in the world.

HDD Markat Share in 2014

® Western Digital

m Seagate
Toshiba

Figure 2.2 HDD Market Share Segregated by 3 Makers
Source: HDD Industry in Thailand, 2012.

2.3 Value of the HDD Industry in Thailand

Given the worth of HDD, Thailand is one of the world’s HDD production
bases where production accounted for 41.0 percent of the world's HDD production in
2011, nearly 300 million units per year were shipped from Thailand around the world.
The value of exports in 2011 reached 52.4 percent of the goods in the electronics
sector or 6.6 percent of Thailand’s total exports. The HDD manufacturing sector
accounted for HDD production reaching 32.2 percent of total industrial output, which
was the highest when compared to the other groups of goods. From the employment
point of view, the HDD cluster contributes to a direct employment headcount at about
100,000 people.
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Production Volume of HDD of Thailand
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Figure 2.3 Production Volume of the HDD of Thailand
Source: Electrical and Electronics institute, 2013.

In terms of the HDD volume, the growth rate of the HDD industry in Thailand
continually jumped up until the heavy flood situation in October 2011 that impacted
the global supply chain. However, Thailand’s HDD industry has rapidly bounced
back from heavy flooding and remains a world leader in production. This industry
recovered in 2012 Q2 as production constraint problems arising from the floods were
resolved in a relatively short time. In the 3™ quarter of 2012, the Sales volume
decreased, which cause from the world economic problem. Interestingly, the device
product such as smartphones and tablets have been valued as a high demand, likewise,
the hard disk drive product was well-adjusted in order to survive in the business
because those new gadgets had capacity of the data storage, which called solid state
drive (SSD).

In 2013, improved global economic conditions were expected to facilitate
stronger growth of the hard disk drive industry. This is consistent with the HIS
iSuppli Research Institute’s projection in figure 2.3 where in 2013 hard disk drive
sales as expected to reach 537.9 million units, a 2.7 percent increase from the
previous year. Despite the growing importance of SSDs, demand for hard disk drive
should remain moderate (Bank of Thailand, 2012, p. 38). Thailand is still now ranked
as the top HDD and components manufacturing base worldwide with a production

base of 2 makers (Western Digital and Seagate) being located there.
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Figure 2.4 Projected Worldwide Sales of Hard Disk Drive

Source: Thailand’s Economic Conditions in 2012.

2.4 Western Digital Company in Thailand

Western Digital Company, founded in 1970 as a specialized semiconductor
manufacturer and headquartered in Irvine, California, has invested around $1,580
million in Thailand to produce digital storage devices or Hard Disk Drive since 2002
when they completely acquired Fujitsu Company in the Navanakorn industrial estate.
Since that day, the company has expanded rapidly. According to figure 2.3 they were
able to produce and ship out HDD products from Thailand to the world at more than
200 million units within 5 years of investment and more than 700 million units after
10 years of operation in Thailand.

In 2016 in Thailand, the company employed more than 23,000 local Thai
people, which enlarged the nation's tax base, making WD the single largest U.S.
employer. The operations of Western Digital Company in Thailand also pay local
suppliers for raw materials, finished goods, services and capital equipment. WD’s
business demand for these goods and services has led to the creation and growth of
local companies which, in turn, create additional jobs filled by local residents.

All of this economic activity has a meaningful impact. In fiscal year 2013, the
company’s direct and indirect contributions to Thailand's economy totaled well over $

21,703 million US (around 651,090 million Thai baht), or more than 5% of the
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nation's gross domestic product (Thailand’s GDP is around 10,000,000 million baht)
after 10 years of investment (WD’s Profile Presentation, 2013).
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Figure 2.5 Key Milestones of Western Digital Company in Thailand
Source: Western Digital Company Profile

It can be seen that the economic was not impact so much in WD operation in
Thailand. The company can regularly achieve its talent staff, while demanding in the
number of blue and white collar workers. Not only seeking the external candidate who
perceived as the competence ones, WD is also built potential people from within. The
development programs have set as well as cooperate the partner from outside who are
specialists in instructional design of engineering courses and operational
development.

Similarly, WD has cooperated with the Thailand’s National Electronics and
Computer Technology center, which set up the training institute focus on HDD
technology. This institution includes expert in any fields i.e. researchers, academics
and business and technology leaders in order to groom and instruct the young
engineers entering to the business of hard drive as well as its vendor effectively.

For this reason, to work closely with the Asian Institute of Technology and
other Thai universities are preferred. The strategic plan is to develop college courses
and programs that concentrate on the different components of hard disk drive

technology.
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2.5 Collaboration between Western Digital (Thailand) and Academia

Regarding the collaboration program between Western Digital Company and
academia, many programs have been carried out in order to sustain competitiveness
through human resource development as well as innovative activity to drive further
improvement in HDD operations with various objectives and many institutions. Some

examples of programs are described as follows.

2.5.1 Early Recruitment Program

This program is aimed to attract the talented 3 and 4™ year undergraduate
students, graduated and PhD. Student in university, whose majority are in engineering
faculty as well as the various field. The plan of the curriculum and coursework is
additionally designed with comprehensive skill sets for aligning to the HDD industry.
The students that participate in this program will earn direct experience through the
internship program which conducts senior projects, theses and dissertations related to

the HDD industry. Upon graduation, graduated students become WD employees.

2.5.2 Technical Diploma Program for Engineering Operators

This collaboration program between Western Digital and Technical College
arranges a diploma program in order to build a solid foundation in technical
knowledge for highly-skilled operators in order to provide career advancement
opportunity for engineering operators. The curriculum is designed that focus in
electronics and mechatronics field. Upon being granted a diploma, the engineering

operator will be promoted to technician.

2.5.3 Bachelor Degree in Engineering for Technicians

The Bachelor Degree in Engineering for Technicians program is designed for
talented technicians that have been working with the company for more than 3 years
in any technical department. WD collaborates with universities to carry out this
program to develop highly technical skilled sets in the engineering field for talented
technicians. Upon graduating with a bachelor degree, those technicians will be
promoted to engineer.
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2.5.4 Co-operative Work-Education Program

Western Digital Company collaborates with 50 local and 5 overseas
universities to carry out the co-operative work-education program. This program was
launched in 2008. More than 400 students, both Thai and foreign, from many
universities join this program. The base of WD’s factory that conducts this program is
located in the BangPa-in industrial Estate, Ayutthaya Province. The majority of
students are in various engineering disciplines, who are now studying both bachelor
and master degree. For example, foreign students come from the USA, Germany,

Australia, Indonesia, Canada, and South Africa.

255 The Hard Disk Drive Technology Training Institute (HTTI)
Program
The Hard Disk Drive Technology Training Institute (HTTI) was set up
through the collaboration among Western Digital Company, the Asian Institute of
Technology (AIT), and the National Electronics and Computer Technology Center.
The public and private sector partnership is need to develop the preferred innovation.
This program was intended to create the HDD Technology Training Institute which
brings together researchers, academics, and business and technology leaders to train
and educate engineers to work for hard disk drive manufacturers and other companies

in their supply chain.

2.5.6 The World’s First Master’s Degree in HDD Engineering Program

The WD has collaborated with the Asian Institute of Technology (AIT) and
National Electronics and Computer Technology Center (NECTEC) to establish the
“World’s First customized Master’s Degree in HDD Engineering" program. This
venture is in accordance with Thailand’s first hard disk drive manpower development
project and the WD HDD Technical Training Institute (HTTI), launched previously.
The purpose of this program is to develop WD’s engineer’s capability in terms of
advance skills and knowledge of HDD. This curriculum emphasizes 3 main skill
areas: 1) Process Automation and Improvement; 2) Process Technology, which
includes product analysis, product prevention plan, control contamination, and

product design by using nano-technology; and 3) Software Development and
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Simulation Techniques which include the development of a robotic control program
for production, a writing computer control program, and the analytical technique for

effective production.

2.5.7 Research Collaboration

The with academia (university and government autonomous agencies under
the Ministry of Science and Technology such as the National Science and Technology
Development Agency (NSTDA), MTEC, NANOTEC, NECTEC) to carry out
operational research with matching and 100 percent funding by WD. This program
intends to improve HDD operations in various dimensions such as cost and quality as
well as productivity improvement which will enable highly-effective operations in
order to sustain competitiveness with other countries. Professors or experts from
academia conduct research with WD’s engineers to meet specific desired objectives

upon contract agreement.

2.6 Chapter Summary

This chapter is comprised of a literature review on the HDD industry in
Thailand with specific reference to Western Digital (Thailand) Co, Ltd. Currently, the
Hard Disk Drive and electronic component industry in Thailand has contributed a
great deal to the Thai economy. Thailand is ranked as the world's number one HDD
manufacturer. The HDD production base in Thailand accounts for 41 percent of the
world's HDD production and there are more than 100,000 workers employed by the
industry and more than 400,000 million Baht worth for exports.

However, there are other factors that should be of concern in maintaining
Thailand’s status as the world's number one HDD production base, for example,
competing with other developing countries, such as China and Malaysia, to gain a
larger share of HDD manufacturing. In addition, Thailand should focus on R&D in
advanced technologies in HDD production and should develop facilities for
supporting the growth of the HDD industry in the future. Western Digital (Thailand),
the world’s leading hard drive manufacturer is ranked to be the world's number one of

HDD manufacturer, has used many strategies to sustain its competitiveness by
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focusing on many programs to improve various dimensions of operations
management to delay diminishing returns for investing in this industry in Thailand.
There are many programs of collaboration with academia (universities and
government agencies) such as the Early Recruitment Program, the Co-operative work-
education program, The World’s First Master’s Degree in HDD Engineering program,

research collaboration, and so on.



CHAPTER 3

LITERATURE REVIEW

Given the theory and literature to cover this dissertation on the determinants of
operational research collaboration effectiveness between industry and academia in

Thailand, the author has segregated the related literature into 7 main items as follows:

3.1 Related Theory of Collaboration

3.1.1 Inter-Organizational Relations General Theory

Several theories have been employed to explain inter-organization relations
(IORs) that have been studied by many scholars in terms of the factors influencing
organizations to create inter-organizational relationships (Galaskiewicz, 1985, pp.
281-304; Oliver, 1990, pp. 241-265; Powell et al., 1996, pp. 116-145; & Gulati, 1998,
pp. 397-420).

Oliver (1990, p. 241) defines an inter-organizational relationship as "an
enduring transaction flow and linkage that occurs among or between an organization
and one or more organizations in the environment.” Galaskiewicz (1985, pp. 281-304)
identified three arenas of inter-organizational relations: resource procurement and
allocation, political advocacy, and legitimation. Resource procurement, allocation,
and legitimation arenas involve resource dependency issues in their explanatory
framework. For example, the resource procurement and allocation perspective points
out that an organization can influence enter inter-organizational relationships by the
organizations that control resources. The form of greatly-genuine association implies
the organizational efforts to engage all authorized members, while influence another
connect to this morality.

The organizational power refers to the authenticity that intend to implicate
another In order to procure the resources it needs and to cope with environmental

uncertainty, organizations participate in IORs in different forms. Oliver listed six
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types of inter-organizational relationships: trade associations, voluntary agency
federations, joint ventures, joint programs, corporate-financial interlocks, and agency
sponsor linkages. Alliances mostly resemble joint ventures and these can be
considered as one form of IORs. Additional, Oliver asserted that not only are IORs
usually entered through top-management but they also may happen between sub-units
of two organizations or between individuals at lower hierarchical levels.

Oliver (1990, pp. 241-265) also posited six contingencies prompting
organizations to establish an inter-organizational relationship. These contingencies
include necessity, asymmetry of information sharing, reciprocity, efficiency, stability,
and legitimacy.

Due to necessity, an organization needs to establish a relationship with other
organizations in order to gain the resources and knowledge that it does not have. This
occurrence may be triggered by asymmetry of information sharing, which refers to a
gap between the amount of information different organizations have, making at least
one of them want to interact to bridge that gap through technology transfer and
coordination. In order to acquire technological know-how, it can get entering to this
partnership as the preference. This opportunity of the new member can gain a useful
information, especially knowledge from the existing associates, whereas it is possible
to complete its purpose i.e. initiate the new feature and or innovation that is similar to
the market trend.

Learning in the organization is occurred when the firm can achieve,
incorporate and employ the new capability that complement its mission strategically
and reach the competitive advantage. This collaboration made the sources for
relocation, while initiate the capability of the partner. The both ways of acquiring
such knowledge can be either the utilization of best-practice from the host or
experience as a merger while entering into the owner under the collaborative
agreement (Tsang, 1998, pp. 346-357).

3.1.2 Inter-Organizational Collaboration

This section considers various issues related to inter-organizational
collaboration, the main dependent variable of the study. The concept of collaboration
is first clearly defined and discussed, followed by overviews of types, levels, benefits,

and challenges of collaboration.
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3.1.3 Concept of Collaboration

Various concepts appear when studying the relevant literature in order to
define the meaning of collaboration. Many scholars have pointed out the meaning or
definition of collaboration that should be considered for a clear understanding of the
term.

Leary, Slyke, and Kim (2010, p. 107) pointed out that the term “collaboration”
is widely used in all sectors—public, private, nonprofit—and is especially prevalent
in the public administration and public management literature. Collaboration basically
means working together to achieve a common purpose (Roberts & O’Connor, 2008).
GNU Collaborative International Dictionary of English definitions gives the
definition collaboration as the act of cooperation i.e. labor union, In addition,
Majumdar (2006) has mentioned that the term of collaborations are shaped in order to
enhance the quantity, quality, accessibility, and cost effectiveness. Apart from that it
aimed to reduce gaps in services exception and perception. Across the range of
definitions there are, however, common characteristics. Essentially, collaborating is
looking for ways to work together to achieve greater efficiencies and a scale of
outcomes. It allows the facilitation and operation of multi- organizational
arrangements to solve problems that cannot be solved or easily solved by single
organizations. However, a review of various academic literature shows that there is no
unified understanding of the concept. Therefore, this section explores the different
aspects of collaboration offered in the literature.

Gray (1989, p. 5) specially defines collaboration as “a process that parties who
see different aspects of a problem can constructively explore their differences and
search for solutions that go beyond their own limited vision of what is possible.”
Later, the definition of collaboration is further refined: “Collaboration occurs when a
group of autonomous stakeholders of a problem domain, engage in an interactive
process, using shared rules, norms and structures, to act or decide, on the issue related
to that domain” (Wood & Gray, 1991, p. 146). They distinguished collaboration as the
process of an inter-organizational effort and collaborative alliance as the form of an
inter-organizational effort aimed at problems too complex to be solved by one

organization.



24

Additionally, the definition of collaboration developed by Thomson can be
seen as a starting point for review and study: “Collaboration is a process in which
autonomous actors interact through formal and informal negotiation, jointly creating
rules and structures governing their relationships and ways to act or decide on the
issues that brought them together; it is a process involving shared norms and mutually
beneficial interactions”. Wood and Gray’s (1991) who originally defined this
definition made the later scholars as the followers. (Thomson & Perry, 2006, p. 23).

Similarly, Pasquero (1991) defined collaboration as a loosely-coupled, multi-
layered network of referent organizations designed to lead stakeholders to take
voluntary initiatives toward solving a shared social problem.

Hohmann (1985) explains that collaboration is a response to the “increasing
complexity of professionalism” through a combined effort to meet specific
educational goals.

In the same sense, Beder (1984) defined collaboration as the process of
working with other organizations to achieve mutual benefits.

More specifically, Miller, Rossing, and Steele (1990, p. 25) use the term
“collaboration” to imply that “the parties share responsibilities and authority for basic
decision making.”

Likewise, Appley and Winder (1977, p. 284) explained that in collaboration,
“individuals share mutual aspirations and a common conceptual framework. The
interactions among individuals are characterized by ‘justice as fairness.” The
aspirations and conceptualizations are characterized by consciousness of motives
toward the others, caring or concern for the others, by commitment to working with
the others over time.”

Looking at collaboration from a different angle, Gray (1989, p. 27) established
a comprehensive frame for considering why collaborations occur. In her examination
of collaboration, she poses the organizational theorists’ perspective that “collaboration
is a logical response to turbulent conditions” where organizations move closer to
developing interconnections with others. She offers six contextual factors associated
with increased incentives to collaborate that include the following: economic and
technological change; declining productivity growth and increasing competitive

pressures; global interdependence; blurring of boundaries between business, labor and
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government; shrinking federal reserves for social problems; and dissatisfaction with
court-initiated solutions.

Similarly, after reviewing 133 articles from various literature, Mattessich and
Monsey (1992, p. 7) defined collaboration as a “mutually beneficial and well-defined
relationship entered into by two or more organizations to achieve common goals. The
relationship includes a commitment to a definition of mutual relationships and goals;
a jointly developed structure and shared responsibility; mutual authority and
accountability for success and a sharing of resources and rewards.” Resources and
rewards are mutually available. Collaborating organizations share authority through a
new structure with a common mission. Planning and communication channels are
comprehensive. Resources, reputation, rewards, and products are shared by the
collaborating organizations.

In accordance with these perspectives, Himmelman (1996, p. 28) views
collaboration as an “exchange of information, altering activities, sharing resources
and enhancing the capacity of another for mutual benefit and achieving a common
purpose.”

Knox (1993, p. 19) stated that “the best basis for sustained and mutually
beneficial collaboration is a symbiotic relationship based on shared purposes,
complementary contributions and shared benefits.”

Roschelle and Behrend (1995, p. 70) also described the collaboration as ‘‘the
mutual engagement of participants in a coordinated effort to solve a problem
together.”’

Cropper (1996) also defined inter-organizational collaboration as a decisive
and purposeful relationship between units that keep self-determination,
trustworthiness and original characteristics; therefore, the power to disengage from
the relationship.

Synthesizing the multidisciplinary literature, Graham and Barter (1999, p. 7)
defined collaboration as a “relational system in which two or more stakeholders pool
together resources in order to meet objectives that neither could meet individually.”
Stakeholders can be conceived as individuals, groups, organizations, or even societies.
Thus, collaboration is not an attribute of the stakeholder per se, but an emergent

property of a relationship which links a collective body of stakeholders together. In
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other words, that which emerges from the relationship is greater than what each of the
stakeholders could have accomplished individually.

Longoria (2005) wraps up the definitions offered by Mattessich and Monsey
(1992) and Graham and Barter (1999) which share four broad themes:

1) The fundamental nature of collaboration is that of a joint activity in
the form of a relational system between two or more organizations.

2) An intentional planning and design process results in mutually-
defined and shared organizational goals and objectives.

3) Structural properties emerge from the relationship between
organizations.

4) Emergent “synergistic” qualities characterize the process of
collaboration. While both side of academies preserve that a desirable outcome by the
reason of inter-organizational collaboration, this approach, expressed by Longoria
(2005) that the distinctive outcomes of collaboration could not be consolidated by the
definition a priori.

In another work, O’Looney (1995, p. 1), writing in the social service literature,
suggested that collaboration is used to “denote the processes and governance
approaches (e.g., negotiation, shared leadership, consultation and coordination,
consensus building, etc.).”

From an educational point of view, Idol and West (1991, p. 71), in a
discussion of experience-based collaboration, defined educational collaboration as a
“structural process and interactive relationship.”

Winer and Ray (1994) defined collaboration as follows: “A mutually
beneficial and well-defined relationship entered into by two or more entities to
achieve results they are more likely to achieve together than alone.”

Bardach (1998) also defined collaboration as any joint activity by two or more
agencies that are intended to increase public value by working together rather than
separately. From the above discussion, the term “collaboration” is denoted as the
entity or relationship and the collaboration process as the act of collaborating.

Powell et al. (1999, p. 37) described collaborative setting as “organizational
and inter-organizational structure where resources, power and authority are shared
and where people are brought together to achieve common goals that could not be

accomplished by a single individual or organization independently.”
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Austin (2000) discusses collaboration as the mutual benefit apart from the
self-interest. It links each partners working harmonious and get both satisfaction as
reflected in the following characteristics:

1) A moderate degree of dissimilarity between or among partners,

2) The potential for mutual satisfaction of self-interests,

3) A sufficient selflessness on the part of each partner to assure the
satisfaction of self-interests by all involved. It is assumed that participants share equal
power and influence in the decision-making process.

Mullen and Kochan (2000) and Brownstein (2002) argued that relationships
across disciplines and professions are important components of collaboration. In their
discussion of organizational partnerships, Mullen and Kochan (2000, p. 184)
described the function of partnerships as “support groups [that] link individuals across
institutional or professional status domains to aid them in their work responsibilities
and to provide support for professional development.”

In contrast, EI Ansari and Phillips (2001, pp. 352-353) added a structure and
time orientation component to their definition of partnerships, a term often used
interchangeably to describe collaborative relationships. Partnerships are “formal,
multi-purpose and long-term alliances or community organizations of individuals or
groups to achieve common goals and can be homogeneous or heterogeneous, can
stimulate social change and people empowerment, and can concentrate on advancing
shared vision or problem solving.”

In addition to achieving mutually beneficial goals, Rich et al. (2001) suggested
that collaborative partnerships can also aid in the development of a sense of shared
responsibility and concern among its members.

Organizations confront dwindling resources, complicated system issues,
changing demography, multiple voices and participation in decision-making,
organizational distress, demand by extra organizational forces, and a broader focus on
social issues. This reality has stimulated an increased need for and occurrence of
formal and informal relationships among organizations (Whetten, 1981; Hord, 1986;
Gray & Wood, 1991; Dunigan & McPherson, 1993; Goodlad, 1994).

Collaboration can be comprehensively defined as a “fluid process through

which a group of diverse autonomous actors (organizations or individuals) undertakes
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a joint initiative, solve shared problems, or otherwise achieves common goals”
(Abramson & Ronsenthal, 1995, p. 1479).

Generally, inter-organizational collaboration is considered a developmental
process (Hord, 1986; Gray & Wood, 1991; Kanter, 1994; Legler & Reischl, 2003).
Inter-organizational collaboration as a developmental process has preceding
conditions, a recognizable set of characteristics, and a dynamic process of planning
and coordinating. When inter-organizational collaborations are successful, they result
in creating value in relationships and resources for the partners (Kanter, 1994). Inter-
organizational collaboration also transforms the organizations that participate in the
collective activity (Kanter, 1994; McGrath, 1998; Legler & Reischl, 2003). In order to
maintain a collaborative relationship, both parties must perceive mutuality of interests
and benefits for the relationship (Gollattscheck, 1981).

Thomson and Perry (2006) defined collaboration as “a process in which
autonomous actors interact through formal and informal negotiation, jointly creating
rules and structures governing their relationships and ways to act or decide on the
issues that brought them together; it is a process involving shared norms and mutually
beneficial interactions.”

In addition, Sanker (2012, p. 3) proposed that collaboration can be defined as
two or more parties who formed and cooperating together. The ends result is to
produce something that finally gain more benefit than the each of the individual
efforts and donation.

From these reviews, it is suggested that collaboration is a dynamic process
with both integrative and aggregative characteristics that tend to create an intrinsic
tension between the extent to which autonomous organizations negotiate to maximize
their needs or the maximize the collective interests of collaborating organizations.
Therefore, for further understanding, a summary of the definitions of inter-

organizational collaboration concepts and definitions is described below:
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Table 3.1 Summary of Various Scholars’ Definition of Inter-Organizational

Collaboration

Scholars Year Definition of Collaboration

Beder 1984 The process of working with other organizations to achieve
mutual benefits

Gray 1989 A process through that parties who see different aspects of a
problem can constructively explore their differences and search
for solutions that go beyond their own limited vision of what is
possible

Miller, 1990  The parties share responsibilities and authority for basic decision

Rossing, and making

Steele

Wood and 1991 The partnership is taken place if another parties entering into the

Gray process, while consuming the common regulations, pattern and
structures as well as take an action or agree on that concerned
domain.

Mattessich 1992 The common interest determine all stakeholders in or out

and Monsey organization to reach their mutual benefit. This affair refers such
aspects i.e. authority, responsibility and accountability of
achievement as well as capital and benefit.

Winer and 1994  The parties will carry out such cooperation among two or more

Ray individualities to achieve the mutual benefit altogether.

Roschelle and 1995  The mutual engagement of participants in a coordinated effort

Behrend to solve a problem together

Abramsonand 1995 Fluid process through which a group of diverse autonomous

Ronsenthal actors (organizations or individuals) undertakes a joint initiative,
solves shared problems, or otherwise achieves common goals

O’Looney 1995  Denotes the processes and governance approaches

Cropper 1996 IOC is a positive, purposive relationship between organizations

that retain autonomy, integrity and distinctive identity and thus,

the potential to withdraw from the relationship
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Scholars

Year

Definition of Collaboration

Bardach

Powell et al.,

Austin

Hord; Kanter
Legler and
Reischl

Thomson and
Perry

Roberts and
O’Connor
Sanker

GNU
Collaborative
International
Dictionary

1998

1999

2000

1986,
1994,
2003

2006

2008

2012

Any joint activity by two or more agencies that is intended to
increase public value by their working together rather than
separately

An organizational and inter-organizational structure where
resources, power, and authority are shared and where people are
brought together to achieve common goals that could not be
accomplished by a single individual or organization
independently

Collaboration in comprised of partnerships that involve equal
partners working together toward satisfying mutually beneficial
self-interests

Inter-organizational collaboration as a developmental process
has preceding conditions, a recognizable set of characteristics,
and a dynamic process of planning and coordination; creating
value in relationships and resources for the partners;
transforming the organizations that participate in the collective
activity; and perceive a mutuality of interests and benefits for
the relationship.

Collaboration is “a process in which autonomous actors interact
through formal and informal negotiation, jointly creating rules
and structures governing their relationships and ways to act or
decide on the issues that brought them together; it is a process
involving shared norms and mutually beneficial interactions.”
Collaboration basically means working together to achieve a
common purpose.

Collaboration is defended as a synergistic relationship formed
when two or more entities working together produce something
much greater than the sum of their individual abilities and
contribution.

Collaboration is the act of working together; united of labor.

Source: Adapted by Author



31

3.1.4 Types of Collaboration
Given collaboration in the literature in general, collaborative relations between

organizations take various forms. Among them are strategic alliances, partnerships,
trade associations, interlocking directorates, joint ventures, research consortia, and
networks (Van de Ven & Ring, 1991; Barringer & Harrison, 2000). This assortment
of names signifies the subtle differences in intent and approach in the formation of a
relationship between or among organizational groups. The vagaries evidenced in the
terminology are indicative of the unique character of each relationship and of the
difficulties in developing any uniformity of approach in the study of these
relationships. The summary of these key relationships is shown as follows.

1) Joint Venture

Joint venture happens when organizations integrate some parts of their
resources with each other to create a newly-integrated corporation with a unified
ownership status (Barringer & Harrison, 2000). It is most commonly adopted in
mature industries where it is important to capture economies of scale and scope. Such
ventures are often time-limited and specific in their scope of services. These alliances
are characterized by equal ownership, joint board governance, and the participation of
a few partners. Although member organizations become integrated in their function
and services, they do not completely merge into one organization (Bailey & Koney,
2000).

2) Network

A network is an arrangement through which an organization organizes
complex organizations as independent entities around its main current of activity
(Barringer & Harrison, 2000). Here, the organization acts as a strategic focal point
and this central organization coordinates the interdependencies of the various
participating member firms. The combination of each firm achievement such as their
success area can blend and generate a new feature, product and service (Bailey &
Koney, 2000).

In most cases, networks are formed out of financial or legal necessity
and are bound by legal agreements such as articles of incorporation and by-laws that
establish their relationship within the network while maintaining the organization’s

own identity and function in areas not relevant to the network.
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3) Consortia

Consortia are considered as a type of common organizational
investment whereby organizations engage in specified efforts aiming at solving a
specific issue or technology such as research and development (Barringer & Harrison,
2000). Consortia are alliances in which organizations work with one another in order
to pool their resources to achieve a long-term goal. Generally, consortia are not legal
entities but they serve as a formal agreement among agencies to combine resources.
These alliances may be formed in an effort to coordinate services or mandated as a
requirement for funding. Consortia are often led by a single organization that manages
the process and has a significant amount of control over resources.

4) Partnerships

Partnerships are actualized through the process of relationship (Gallant
et al., 2002) and characterized by shared goals, common purpose, mutual respect and
willingness to negotiate and cooperate, informed participation, information giving,
and shared decision making. In other words, a partnership is a new organization
formed through the process of collaboration by autonomous stakeholders of a problem
domain that modifies the way two or more organizations interact by defining new
boundaries that change the organizational identity of the partners (Crowley & Karim,
1995).

Kernaghan (1993) suggested that a partnership is a relationship that
involves sharing power, work, support and/or information with others in the
achievement of joint goals and/or mutual benefit. A collaborative partnership involves
a mutually agreed-upon division of labor among equal partners that are empowered to
participate in all decisions (Tushnet, 1993). Partnering takes current, former or future
colleagues or competitors, reorganizes the way they interface, and fundamentally
improves how they deal with conflict by melding them into an alliance (Doz &
Hamel, 1998).

Generally, the theme of partnership comes through strongly. Eppel
(2008) states that the partnership refers the sharing of human resources, internal
process that can bring about preferred outcome and enhance the environment of

working together across professional boundaries as a collaboration.
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By collaborating, organizations seek to leverage the differences among
them in terms of knowledge, skills, and resources so as to develop innovative and
synergistic solutions to complex problems they cannot solve on their own (Hardy,
Lawrence, & Grant, 2005).

5) Alliances

Alliances are viewed as agreements that take place between two or
more organizations without any common ownership or identity, which facilitate some
types of interactions (Barringer & Harrison, 2000). Alliances are created for three
primary purposes: co-option, co-specialization, and organizational learning (Doz &
Hamel, 1998). It reforms competition to coalition, while initiate materials from the
field. The Co-option shift the way of doing business. Likewise, the Co-specialization
is combined effort between two or more specialized parties to value and grow the
appliance, assets and talents.

Finally, alliances also create avenues for organizational learning
through intimate and personal collaboration with other organizations.

6) Trade Associations

The organizations which called ‘Trade Associations” are referred to the
non-profit firm and instituted from the industrial organizations. They aim to gather
and publicize their information in and out as well as legitimate the group that can
have a bargaining power (Barringer & Harrison, 2000).

Generally, this phenomenon of trade associations is a power tool that
can intervene the government. While the lobbying action is frequently taken place, the
lobbyists are also represent this association strongly.

7) Interlocking Directorates

Interlocking directorates can be categorized into 2 kinds; direct and
indirect form. As for the former, a member of firm’s directorate one is held the
position as the director in organization; while, the latter form, refer the person who
governs both in the firm and also be a member of directorate in the other firm
(Barringer & Harrison, 2000). Therefore, this type of directorate can complete the
mutual benefit as he/she can share valuable information and inter-organizational
cooperation as well as stretching the initiative between firms. From the literature that
has been reviewed in relation to types of collaboration, one can see that the majority
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of research collaboration between Western Digital Company (Industry) with academia
falls within the domain of a consortium and alliance. However, this needs to be

empirically investigated.

3.1.5 Patterns of Collaboration between Industry and University

Closer relationships between university and industry, especially in research
activities, enable the enhancement of the nation’s competitiveness at the macro level
and lead to improvements in various dimensions for industry operations management
at the micro level. In the context of US study, Geisler and Rubenstein (1989) stated
that university-industry relations cover a wide-range spectrum of links from a one-off
transfer of information to a sophisticated and long-term relationship such as a co-
operative research center or a research park. Creating a category that shows all of the
relations between the two sectors is therefore very difficult (Blackman & Segal, 1991;
Mora-Valentin, 2002). Nonetheless, numerous attempts have been made by scholars
to develop categories of industry-university relations in an effort to conceptualize
such relations.

Geisler and Rubenstein (1989) created a comprehensive classification of both
formal and informal relations between industry and university based on the US

context as shown in Table 3.2.

Table 3.2 Categories and Mechanisms of Industry-University Relations

Categories of Description (Modes of Interaction and some mechanisms)
Relations
1. Industrial 1.1 Information transfer and consulting

Extension Services 1.2 Workshop, classes
1.3 Undirected corporate gifts to university funds
1.4 Capital contributions to university department, centers, laboratories
1.5 Industrial fellowships
2. Procurement of 2.1 By university from industry. Prototype development, fabrication,
services testing, on-the-job training for students, thesis topics and advisors,

specialized training
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Categories of

Relations

Description (Modes of Interaction and some mechanisms)

3. Cooperative
Research

4. Research Parks

2.2

2.3

By industry from university. Education and training of employees
(degree program, continuing education; contract research, consulting
services.

Industrial associates. Industry pays fees to university to have access to

total resources of the university.

3.1 Joint research planning and execution

3.2 Faculty and student participation

3.3

3.4

3.5

4.1
4.2
4.3

4.4

Cooperative research projects: direct cooperation between university
and industry scientists on projects of mutual interest; usually basic,
non-proprietary research. No money changes hands; each sector pays
salaries of own scientists. May involve temporary transfer of personnel
for conduct of research.

Cooperative research programs: industry support of portion of
university research project (balance paid by university, private
foundation, government); results of special interest to company;
variable amount of actual interaction

Research consortia: single university, multiple companies, basic and
applied research on generic problem of special interest to entire
industry; industry receives special reports, briefings, and access to
facilities

Research cooperation on frontiers of science and technology

Informal interactions

Increased sharing of research facilities and participation in consulting,
seminars, and continuing education

Contractual arrangement—specific and detailed; both parties

contribute substantially to the enterprise

Source: Geisler & Rubenstein, 1989.

Martin (2000), discussed case studies of industrial relations practices in

sample universities from twelve countries, both industrialized and developing, and

classified university-industry interactions as follows:
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1) Consultancy (conducted on a formal or informal basis)

2) Teaching and curriculum development (such as sandwich courses,
jointly developed degree courses, continuing education courses of short, medium, and
long duration, exchange of staff, etc.)

3) R&D activities (including contract research and co-operative and
sponsored research initiated and administered by internal or external structures), some
of which lead to the setting up of spin-off companies involved in capitalizing on
research discoveries and inventions, assisting university academic staff in
commercializing their R&D expertise and in providing business development
assistance to entrepreneurs involved in these activities.

4) Others (such as regular mutual visits, jointly organized meetings,
conferences and seminars, joint publications, joint participation in exhibition and
fairs, industrial support to individual students or associations, industrial representation
on the governing boards of higher education establishments, etc.)

With reference to a few studies in the developing country context, Aslan
(2006) has suggested a taxonomy of university-industry links in Malaysia based on
surveys of selected Malaysian public universities and interviews of selected academic

staff and university administrators. The conclusion is described in table 3.3.

Table 3.3 A Taxonomy of University-Industry Links in Malaysia

Categories of Linkage Description

1. Equipment/laboratory 1) Procured to industry: hiring university laboratory
Related Service facilities; analysis, measurement and testing
2) Procured from industry: hiring industrial laboratory
facilities
2. Research-Related 1) Contract research
2) Joint research (with or without government grant)
3. Research 1) Academic Start-Up
Commercialization and 2) Patent licensing
Property-led Initiatives 3) Outright sale of technology to industry

Joint venture between university and private firms to
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Table 3.3 (Continued)

Categories of Linkage Description

commercialize inventions by academics

4) Technology park and incubator facilities
provided/managed by university for industry or academic
entrepreneurs

4. Education and Training 1) Students attachment and practical training in industry

2) Industry input in curriculum planning, development and
evaluation

3) Executive Development Program/Company staff
training/Continuing Education Course

4) Adjunct Professor from Industry

5) Master and doctoral projects in industry

6) Lectures by industry’s personnel in university

7) Industrial sponsorships for chair in university

5. Informal & Human 1) Informal contacts (e.g. personnel contacts by academics
Capital Related with friends)
University-Industry 2) University graduates employed by industry
Links 3) Conferences, workshop and expos

4) Co-publications
5) Donation and endowment

6) Staff exchange between university and industry

Source: Aslan, 2006.

In another Malaysian study, Tapsir et al. (2008) presented five major groups of
university-Industry partnerships activities, i.e. research and innovation, consultancies,
teaching and curriculum development (continuing education courses, staff and student
exchange), training and educational-related schemes, international collaboration
(memoranda of understanding and memoranda of agreement).

Bonaccorsi and Piccaluga (1994, pp. 229-247) introduced six groups of
industry-university relationships based on the forms that are generally cited in the

scientific and practitioner literature (Rothwell, 1983, pp. 5-25; Geisler & Rubenstein,
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1989, pp. 43-62; Bloedon & Stokes, 1991). The main criteria for classification are
based on organizational resource deployment in terms of the personnel, equipment,
and financial resources that the two parties are willing to commit to the relation.

1) Organizational Resource Involvement by the University

First of all, organizational resource involvement on the part of the
university is nil if the firm's contact is with an academic as an individual and without
any agreement being signed with the university; beyond that case, university resource
involvement grows from B to F, reaching a maximum when the whole university is
involved in creating specific structures which have the objective among others to
collaborate with firms.

2) Length of the Agreement

The length of the agreement between universities and firms can vary
from short (but renewable) in the case of personal formal relationships, to long, in the
case of the constitution of specific structures or in the case of formal non-targeted
agreements. In the case of relationships between universities and industries organized
by third parties, the length of the agreement is very short, unless a more stable relation
comes out of this episodic type of contact.

3) Degree of Formalization

The formalization of the agreement is low or completely absent in the
case of personal informal relationships; in the case of relations through third parties
the formalization can either exist or not exist; in all other cases the relations are
formalized. This is very important because it is sometimes argued that increasing
formalization and monitoring in an IOR can lead to conflict among participants who
are struggling to maintain their organizational autonomy in the face of growing

interdependence.
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Table 3.4 Categories of University-Industry in Inter-Organizational Relationships

Classifications

Description

Examples of Relationship

A. Personal
Informal

Relationships

B. Personal
Formal

Relationships

C. Third Parties
which are
developed
through
University-
Industry

relationship

D. Formal
Targeted
Agreements

Exchange between the firm and an
individual inside the university, without
any formal agreement involving the
university itself Typical examples are
consultancy contracts with professors or
information exchange meetings organized
in an informal way. Also, firms may
benefit from relations with other firms
founded by researchers who worked or
still work in the university.
Collaborations involving personal
relations as in the previous case-but with
formalized agreements between the

university and the firm

Relations which are developed through
intermediary associations-some of which
run by the university, some completely
external to it, and some others in an
intermediate position which facilitate the
transfer of knowledge from university
laboratories to firms. At the same time,
these institutions may function as
indicators of market needs for those
researchers who wish to know more about
them.

Relations which involve a formalization
of the agreements and the definition of
specific objectives since the beginning of
the collaboration; examples of the
objectives are prototype development,

testing, on the —job training for students

1) Individual consultancy (paid for
or free)

2) Informal exchange forums and
workshops

3) Academic spin-offs

4) Research publications

1) Scholarships and postgraduate
linkages

2) Student interns and sandwich
courses

3) Sabbatical periods for professors
4) Exchange of personnel

1) Liaison offices

2) Industrial associations
(functioning as brokers);

3) Applied research institutes

4) General assistance units

5) Institutional consultancy

(university companies)

1) Contract research;

2) Training of employees;

3) Cooperative research projects
(including direct cooperation
between academic and industrial
scientists on projects of mutual

interest usually regarding basic and
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Table 3.4 (Continued)

Classifications

Description

Examples of Relationship

E. Formal
Non-targeted

Agreements

F. Creation of
Focused
Structures

Relations which involve a formalization
of the agreement as in the previous case;
however in this category the relations
have broader, often long-term and

strategic objectives

Research initiatives which are carried out
together by university and industry in
specific permanent structures created

among others for that purpose

nonproprietary research; anytime
when conduct the researches, each
side of the firm has to pay their
own scientists the salaries.

4) Joint research program such as
industrial support of portion of
university research projects

1) Broad agreements;

2) Industrially sponsored R&D in
university departments

3) Research grants and donations,
general or directed to specific
departments

1) Association contracts

2) University-industry research
consortia

3) University-industry cooperative
research centers;

4) Innovation/incubation centers;
research, science and technology

parks -Mergers

Source: Bonaccorsi & Piccaluga, 1994, p. 233.

Brimble and Doner (2007) have classified interaction in the Thai context as

Training and Education, Services and Consulting, and Research (as shown in Table

3.4). There is a preponderance of linkages involving universities training employees

in relatively low technology areas and individual consulting relationships between

academics and particular firms.
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Table 3.5 Linkage Activity between University and Industry

Modality Group  Type of Linkage Activity

Description of Linkage Activity

1. Training/

education

2. Services/

consulting

3. Research

1) Cooperative education

2) Industrial training
(continuing education)
3) Small business training

4) Visiting lectureships

1) Industrial extension

services

2) Technology brokerage/
licensing

3) Business consulting/
Services

4) Direct or indirect
Investment

5) Coordination of
technology-related
issues

1) Research consulting

2) Joint or cooperative
research

3) Partnership contract

4) Personal interchange or
industrial fellowships
5) Shared equipment or

facilities

1) Involving students spending a significant
portion of their academic program in private
companies

2) In the application of new technologies such as
machine tools

3) Addressing issues of concern to small or
nascent entrepreneurs

4) Formal arrangements where private companies
support staff to participate in teaching activities

1) Including testing, calibration, repair services,
production trouble-shooting, simple design
modifications

2) Assistance in obtaining or licensing
technologies either from the university or from
a third party

3) From business schools, or through research
parks, science parks, incubators

4) Through equity investment and venture capital
Schemes

5) Through such inter-organization entities as
regional technology councils

1) Contractual research carried out for a private
company with specified terms

2) Often carried out in dedicated laboratories,
centers, or institutes

3) Long-term arrangement between university and
company to build up research/education
facilities

4) On a regular or long-term basis

5) On a regular or long-term basis

Source: Brimble & Doner, 2007.
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3.2 Theories Related to Determinants of Effective Collaboration &

Concept

One thing that scholars of inter-organizational collaboration tend to agree on is
that collaboration among organizations is challenging (Huxham, 1996; Fyall &
Garrod, 2005). In addition, several papers have presented that the majority of inter-
organizational collaborative arrangements are unproductive (Eibinder et al., 2000;
Fyall & Garrod, 2005). Nevertheless, the obstacle may cause from the high rate that
are often reported for the inter-organizational collaboration. The reliable approaches
of interpretation and measurement of inter-organizational collaborative effectiveness
are highly need (Gulati, 1998; Donaldson & O’ Toole, 2002).

Similarly, to evaluate the effectiveness of inter-organization collaboration is
doubtfulness in terms of context, concept, and measurement (Shilbury & Moore,
2006).

There appears to be no universal agreement on precisely what effectiveness
means, in terms of subjective approach. The word of inter-organizational
collaborative effectiveness has no common ground. The several scholars concur that
multiple criteria as well as evaluation of different dimensions and characteristics
should be provide in both paths of processes and outcomes (Shilbury & Moore, 2006).

Former scholars had applied a system resource approach (Yuchtman &
Seashore, 1967), compare the effectiveness to the durability or survival (Shilbury &
Moore, 2006). The expectation of those studies define the collaboration effectiveness
would not be eliminated by the organizations that engaged. The relationship with the
environment is central to the application of the systems resource model (Shilbury &
Moore, 2006). A view of this possible question is that if some organization set
collaborative arrangements just only for temporary, while another firm may aim to
exist for a many senses, even they are no longer competent (Fyall & Garrod, 2005;
Longoria, 2005). In fact, organizations may engage in inter-organizational
collaboration for purely symbolic reasons (Longoria, 2005). Moreover, the
effectiveness of inter-organizational collaborative have not obviously shown either
the partial success or partial failure; while, the coalition can be defined as effective if

it survives or ineffective if it is terminated. Undoubtedly, it is feasibly that an
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arrangement of collaboration may be achieve not in general; or that it can be
determined of how firm perform effectively by some of its members.

The other alternative approach that can be used to identify the inter-
organizational collaborative effectiveness is the internal process (Steers, 1977). This
way prioritizes the dynamic inside among inter-organizations as the key element
criteria for inter-organizational collaborative success. Regarding that the aspects such
as the assurance, combined systems, and steady functioning are determined as reliable
indicators of inter-organizational collaborative effectiveness compared to the former,
resource/survival approach.

Another different approach to measure an inter-organizational collaborative
effectiveness is the goal attainment. This term values the achievement of the goal(s)
for which the collaborative arrangement was created (Fyall & Garrod, 2005;
Longoria, 2005). The hypothesis of this principle that define the effectiveness of
collaborative arrangement, has to attain the goals for which it was established. While
such a way of determining the effectiveness of a collaborative arrangement may
intuitively make sense, it is not without problems. However, an outcome-based
measure does not count the means or the quality of collaborating process. Indeed,
collaboration as defined in this study is not inherently related to a specific outcome.
The achievement of several outcomes is in part dependent on a multitude of factors
(resources, capacities, environment, etc.) that are not necessarily related to how
effective the collaboration is (Keyton et al., 2008).

3.3 Effective Collaboration

The dependent variable of this study has been taken from the goal-attainment
approach (Perrow, 1961; Etzioni, 1964; Price 1968; Fyall & Garrod, 2005; Longoria,
2005; Daft, 2007), which was derived from the literature review. According to these
scholars as Perrow (1961), Leach & Pelkey (2001), Aysin (2004) and Longoria (2005)
argue the definition of effective colloboration on whether the initial objectives and
goals of collaboration have been achieved or not, and which antecedents are

accounted for or against from the goals.
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3.3.1 Determinants of Collaborative Effectiveness

Although the difficulties in defining what inter-organizational collaboration
effectiveness might actually be, many scholars have endeavored to summarize the key
determinants of ICE. Waddock and Bannister (1991) conducted an extensive review
of the literature to come up with a list of determinants of ICE. According to them,
there are several aspects to identify the effectiveness of an inter-organizational
collaborative. Firstly; the trustworthiness culture is aligned altogether in the
organization. Secondly, the common interests are taken into account. Thirdly, team
members shall have positive expectations and feelings about the collaborative
arrangement. Fourthly, they respect and recognize their interdependence. Fifthly, they
value to the collaborative arrangement. Sixthly, the corporate objectives should be
well clarification. Seventhly, there is a balanced power within the collaborative
arrangement. Lastly, a strong leadership must be there. In addition, Waddock and
Bannister (1991) stated that inter-organizational collaborative effectiveness is
maximized when all of those aspects are met.

Fyall (2003) argued the effective inter-organizational collaboration that the
qualifications of the phenomenon are 1) key stakeholders are involved. 2) there are
good interpersonal relationships, 3) trustworthiness, 4) preferred organizational
culture and inclusive management style, 5) similarity and agreeableness, 6) legitimate
conditions, 7) decisive leadership, 8) helpful, 9) management resources and power are

harmonious, 10) tight focus and identification, and 11) transparency.

3.4 Research Related to the Study

Given the research related to the collaboration between organizations, scholars
have researched collaboration and suggested that there must be several essential
components for the internal operation of a collaboration, including: 1) a main purpose
consist of the incorporates good timing, a shared vision, and a critical need for action;
2) team member is generalist, negotiation, and have a need of affiliation 3) has
clearly-established roles structure, agreeableness, open-mind, prefer two-wats
communication, give a credibility and have problem-solving skill; 4) open-process,

open for the buy-in ideas, allows for provisional success, and can monitor the group’s
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progress; and 5) sufficient funds and resources, entrepreneurial leadership, and have a
skilled facilitator as well as consensus-based decision-making (Gray, 1989; Kagan,
1991; Melaville & Blank, 1991; Chrislip & Larson, 1994).

Gray (1989) has mentioned that although there are variations in the definition
of collaboration, there are general factors that have been identified as characteristics
of successful collaborative partnerships. Collaboration is a decision-making process
that involves two or more organizations. In general, the partners are interdependent,
solutions are reached by dealing with differences, decision-making is owned by all
partners, each organization assumes collective responsibility for its future direction,
and the process is fluid and emerges over time.

The essential components of collaborative partnerships include equity and
representativeness among partners, resources that will facilitate the process, the ability
of partners to balance their responsibility to and self-interests of their individual
organizations and partnership, a clear reason or purpose for the collaborative effort,
commitment, communication, and skilled leadership (Gray, 1989; Chrislip & Larson,
1994; Austin, 2000; Mizrahi & Rosenthal, 2001; Wolff, 2001; Johnson et al., 2003).

Many factors influence the effectiveness of inter-organizational collaboration.
Weiss (1987) offers six factors for successful collaboration based on a review of the
literature. Managers may seek to engage in collaboration if: 1) they calculate that
additional net resources will flow, 2) the professional norms and values of staff
support cooperation, 3) there may be some political advantage, 4) there is a need to
ameliorate internal problems, 5) they can reduce environmental uncertainties, and 6)
they are legally required to do so. Weiss offers a process model with perceived
problems shared across the organizations, acting as a trigger. Given these shared
problems, if resources exist to facilitate co-operation and the organizations have an
organizational capacity to mount collaboration, then collaboration is likely to take
place.

Gray (1989) grouped the important factors in organizing for successful
collaboration into two categories: member factors and process factors. Member
factors are those that are related to the participants in the collaboration, such as
inclusion of all affected stakeholders at the stage of problem definition, sufficient
stakeholder incentives, and commitment and effective leadership. Process factors are
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the factors related to discretion over the process of collaborating such as ripeness of
the issue, decision-making structure, and availability of mediators during crisis points
in decision making, organization and centralization of the collaboration, and the
relationship between the parties. A third group of factors are added to these to
encompass the resource factors that may be beyond the control of the collaboration
participants. These include political support and funding.

Forming a collaborative partnership may be quite easy, but there are yet few
success stories (deWit, 1998). The following list of success factors, based on
suggestions by Van Ginkel (1998), and deWit (1998), highlights the challenges in
striking a successful collaborative relationship: mission and objectives which need a
shared identity, a commitment to the same goals, and advantageous returns to related
members; people that have the relevant expertise and that support the collaboration;
time and resources that require the investment in both time and money necessary to
realize a project and communication, which are advised to involve key players and set

up a list serve to keep as many participants in as frequent contact as possible.

3.5 Current Empirical Studies on Inter-Organizational Collaboration

To collect the data from 133 research studies in topic of collaboration in
higher education and business, social science, health, and government agencies,
Mattessich et al. (2001) showed a the list of 20 dimensions that determined a
successful collaboration and grouped them into six categories. Firstly, history of
collaboration or cooperation in the community, a leader in the community that are
perceived, and the political and social atmosphere are those significant factors.
Secondly, the membership characteristics, which showed mutual respect,
understanding, trust; focus on the collaboration as in their self-interest and the ability
of compromising. Thirdly, the systematic action, which indicated how members
sharing in both process and outcome; present an effective decision-making; openness;
a clear roles and policy guidelines are well established and the adaptability skills of
changing conditions. Fourth, communication are open and frequent demonstrate as
well as the firm provides various channels. Fifth, concrete, achievable goals and
objectives, a shared vision; and the same page for the collaboration in organization.
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Sixth, there are sufficient financial and human resources. These qualifications can be
structured as the process and structure mechanisms.

Adopted from Mattessich and Monsey (1992), Ellen and Perrault (2008), in a
study of community-university inter-organizational collaboration, found six important
factors: 1) established informal relationships and communication links, 2) mutual
respect, understanding, and trust, 3) flexibility, 4) development of clear roles and
policy guidelines, 5) shared leadership, and 6) a learning purpose.

According to the handbook of inter-organizational relations (Cropper et al.,
2008), there are four core concepts that underlie all IOR research. These are: factors
describing the relating to organizations (age, level of specific investment, and
experience with IORs); factors describing the nature of the relationships (trust,
reciprocity, incentive structures and administrative control); factors relating to
contexts (goals, structure, environment, and legal, political, economic); and factors
relating to process (trust, leadership, process for innovation, evaluating and
intervention).

Huxham and Vangen (2005) argued that the common aspects which are
potential, reliability, risk-taking, working conditions, assets, effective communication,
engagement and equality are identified as of the inter-organizational collaborations.
Importantly, two themes established by the researchers were the collaborative identity
and the social capital. While it does not project an integrated conceptual framework
for the collaboration process, this description is still perceived ambiguity.

Préfontain et al. (2000) presented six dimensions for consideration when
considering critical factors of collaboration for public service delivery: 1) political,
social, economic, and cultural environment, 2) institutional, business, and technological
environment, 3) partner’s objectives and characteristics, 4) the collaboration process,
5) modes of collaboration, and 6) project and collaboration performance. Similarly,
from a review of the literature, a study of client groups, and consultation with an
expert panel, Lambert et al. (2001) identified five requirements for successful
collaboration: 1) clearly-defined, mutually-valued, shared goals, 2) measuring
progress towards goals, 3) adequate resources, 4) good leadership, and 5) working
well together with relationships based on mutual support and trust, acknowledging
their differences and sharing information openly.
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Legler and Reischl (2003) also used quantitative methods to refine inter-
organizational collaboration theories. This approach is supported for the finding of
key elements in the formation and maintenance of partnership and construct the
understanding the research linage. The key factors found were: stakeholder diversity,
interdependence, resource sharing, coordination, planning, communication, and
written agreements.

Pertuze, Calder, Geeitzer and Lucus, (2001, pp. 84-85) reported the result of a
three-year study aimed at determining best practices for industry-university
collaboration. Twenty-five informants gained from the multinational companies and
various industries such as aerospace, information technology, materials, consumer-
electronics and automotive are interviewed in areas of technology personnel
associated with industry-university. A set of seven themes are proposed that a
company can get most valuable from the collaboration with the university as
following: 1) to identify strategic context as the selection process mainly; 2) to
appoint project managers properly; 3) to share with the university team member the
vision clearly; 4) to supply long-term relationships based; 5) to sustain the effective
communication toward university team; 6) to create a sense of project awareness; and
7) to ensure the supportive throughout, until the research can be exploited.

Based on the literature outlined above, there are several key determinants or
factors regarding the effectiveness of inter-organizational collaborative arrangements.
These are: character and competency among concerned parties, supportive resources,
structure and process of operational research collaboration, trust, adequate
communication, good relationships, etc. These characteristics could constitute the
facets of Inter-organizational Collaborative Effectiveness, etc.

3.6 Tentative Conceptual Framework

This study is a qualitative research and the tentative conceptual framework of
the study is based on a variety of theories and models offered by scholars from
different fields. In order to enhance the explanation of the determinants of operational
research collaboration effectiveness between the HDD industry and academia in
Thailand, a tentative conceptual framework has been developed, taking into account
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the major factors that determine the effectiveness of inter-organizational collaboration.
The variables in the conceptual framework may consist of independent variables that
affect the dependent variables. The tentative independent variables are as follows:
One are the factors related to the intention or end in mind of collaboration. A shared
visions are existing, clear defined of collaborative objectives and purposes, key
stakeholders have committed and involved in both organizations. Two are the factors
related to the situation in which the participants feel a win-win agreement with clear
mutual benefits. The roles, accountability, involvements and interests among
stakeholders. Three are the factors related to leadership attributes. Four are the factors
related to trust in each other among participants. Five are the factors related to
characteristics of participants, skill and knowledge of participants as well as
interpersonal skill, etc. Six area the factors related to resources, having enough
necessary resources and administration support. Seven are the factors related to
communication including open and frequent communication; and formal and informal
communication channels. These categories can be framed into two mechanisms:
process and structure factors. The dependent variable is operational research
collaboration effectiveness, which can be considered and measured in terms of the
operational research collaboration accomplishment within the time frame and

achievement of the specific research’s objective per planned resources.

Table 3.6 Preliminary Determinants of the Effectiveness of Inter-Organization
Collaboration

Determinants Scholars

1. Intention and end in mind of collaboration  Gray, 1989; Waddock & Bannister, 1991;
- Share vision, clear collaborative goal and Chrislip & Larson, 1994; Austin, 2000; Mizrahi
objectives, unique purpose and well defined, g Rosenthal, 2001: Wolff, 2001: Mattessich et

commitment and involvement of key al., 2001; Johnson et al., 2003: Fyall, 2003
stakeholders

2. Win-win agreement (mutual benefit) Gray, 1989; Waddock & Bannister, 1991; Fyall,
among stakeholders 2003; Ellen & Perrault, 2008
- Clear contract, roles, accountability,

involvements and interests
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Table 3.6 (Continued)

Determinants Scholars
3. Leadership Waddock & Bannister, 1991; Kagan, 1991;
-Strong and skillful leadership Melaville & Blank, 1991; Chrislip & Larson,

1994; Austin, 2000; Mizrahi & Rosenthal, 2001;
Wolff, 2001; Johnson et al.., 2003; Fyall, 2003;
Ellen & Perrault, 2008
4. Trust Waddock & Bannister, 1991; Mattessich et al.,
-Trust in each other among participants 2001; Fyall, 2003; Ellen & Perrault, 2008;
Huxham & Vangen, 2005; Cropper et al., 2008

5. Characteristics of participants Gray, 1989; Kagan, 1991; Melaville & Blank,
- Skill and knowledge of participants, 1991; Chrislip & Larson, 1994; Fyall, 2003;
interpersonal skill

6. Resources. Gray, 1989; Kagan, 1991; Melaville & Blank,
- Enough necessary resources and 1991; Chrislip & Larson, 1994; Mattessich et
administration support al., 2001; Fyall, 2003

7. Communication Gray, 1989; Chrislip & Larson, 1994; Austin,
- Monitor progress of project and 2000; Mizrahi & Rosenthal, 2001; Mattessich
communication among participants et al., 2001; Wolff, 2001; Johnson et al., 2003;

Ellen & Perrault, 2008

3.7 Policy of Researcher Collaboration Promotion between Academia and
Industry

Given the higher educational policy of Thailand related to researcher
collaboration between academia and industry, the Thai government with the cabinet
has deployed policy to promote research collaboration between academia and industry
through the Ministry of Education, which can be described as a key matter in
educational development plan issue 12 (2017-2021) as following;

Regarding one of the educational missions of the Ministry of Education, they
are willing to upgrade the quality and the standard of education in all levels. To serve

and achieve this mission, three strategies have been scrupulously formed to support.
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One of strategy is emphasized on builds and develops workforces as well as Research
project by promoting research and innovation that able to utilize its in commercial
viewpoint. By implementing this, it can be cascaded this strategy to the Office of the
Higher Education Commission (OHEC). To consider the direction of Ministry’s
direction that promoting researches, OHEC has set the vision, which lead the
development of Thai higher education by supporting higher education institution to be
academic excellence, build ethic and quality of workforce, develop research and
create body of knowledge to academic service to society and community. Then, this
vision and policy also has been deployed to all higher education institutions or
universities. Given the mentioned vision, mission and educational policy are linked
with a new public service paradigm that describes a set of ideas as to the role of
public administration in the governance system that places citizens at the center.
Robert and Janet (2007) have pointed out that the key matters or principles of new
public service are: 1) serving citizens2) seeking for the public interest, 3) focusing on
citizenship over entrepreneurship, 4) thinking strategically, act seriously, 5)
recognizing the accountability 6) serving rather than steering, and 7) rewarding the
people. For the 4" item, think strategically act democratically, this principle
encourages public organizations to initiate policies and programs meeting public
needs that can be most effectively and responsibly achieved through collective efforts
and collaborative processes. It could be concluded that new public service paradigm
and principle guides the public organization to collaborate with private sector in the
right manner and support the role that public administration in the governance system
that places citizens at the center.

Additional, Regarding the World University Rankings 2015-2016 methodology,
there are multiple elements in evaluating the performance of university such as
teaching (the learning environment) Research (volume, income and reputation),
Citations (research influence), International outlook (staff, students and published
researches) and finally the Industry income (refer to the knowledge transfer).
According to industry income, this dimension looks for the capableness of the
academic institutions, where can support the industry with the innovations, the design
and coaching. This category also seeks to capture such knowledge-transfer activity by

looking at how much research income an institution earns from industry (adjusted for
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public and private partnership or PPP), scaled against the number of academic staff it
employs. This category of criteria also suggests the win-win approach as the
businesses are intending to pay for research, while a university can attract funding
from its capacity.

Moreover, an announcement of the Ministry of Education of Thailand also has
defined the matter related to higher-education institution standards. It explains the
missions of operational standards of higher education institutions that consist of sub-
standard 4 dimensions are: 1) to groom the graduated students, 2) to produce the
research, 3) to serve the academic service towards society, and 4) to preserve the arts
and culture. To focus on the 3™ mission sub-standard, higher education institutions
should deliver academic services to cover target groups in which specific both
domestic and international such as consultant, research study to find out the answer to
society and short training session provider, etc. This sub-standard of the mission
called “academic service” can be provided in the form of free or commercial services
that provide a return on sales or retrospective services so that come back to develop
and improve to create new knowledge.

The previous studies that given from the higher educational policy of
Thailand, the theory of new public service paradigm, World University Rankings and
higher education institution standard that announced by Ministry of Education, they
inspire the higher education institution to work with private sector in various
channels. However, the mention is commented what is higher education institution
should do? Apart from that the outcomes of this dissertation is aimed to model the
collaboration between the HDD industry and academia might be beneficial to
academic institutions in terms of applying the model in the right manner for
enhancing the effectiveness of working with the private sector to meet the new public

service paradigm.



CHAPTER 4

RESEARCH METHODOLOGY

This chapter covers the overall research design and method, the research
procedure, the strategy and the research’s multiple data collection and data analysis
activities used to collect adequate data to cover all of the study’s objectives and to
answer the research questions. The methodology also includes the selection of the

sample and the population, establishment of trustworthiness, etc.

4.1 Overview of Research Approach

In this study the main focus was on the phenomenon of the operational
research collaboration between industry and academia, the case of the Hard Disk
Drive Industry in Thailand, with particular reference to Western Digital Company. A
Qualitative Approach was adopted by the researcher. The research design attempts to
clarify the plan step by step to cover the research’s objectives and questions. Yin
(2014, p. 28) describes a research design as a logical plan for getting the initial set of
questions, including the collection and analysis of relevant data. The study aims to
review, describe, and explore the findings as mentioned in the research questions
following:

1) What is the context of the operational research collaboration
between the HDD industry (Western Digital Company) and academia in Thailand?

2) What are the important determinants that significantly affect the
operational research collaboration effectiveness between the HDD industry and
academia?

3) What is the model of operational research collaboration between
the HDD Industry (Western Digital Company) and Academia?
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4.2 Research Paradigm

This study intends to understand the social phenomenon the “operational
research collaboration between industry and academia. It is a subjective approach
where the researcher believes the reality to consist of people’s subjective experiences
of the external world; thus, this study has adopted an inter-subjective epistemology
and the ontological belief that reality is socially constructed. Walsham (1993)
suggested that in the analytical paper, there are no ‘right’ or ‘wrong’ principle. In
addition, which side that should be applicable and preference. Myers (2009) also
argued that the accessibility way of access the truth came from the social construct i.e.
value, norm and language are given. While, Deetz (1996) added that to investigate the
phenomenon, the approach is based on how perceptions of people they value and give
a meaning to that things. This study is situated in the interpretivist paradigm because
to the objective of this study is to understand and interpret the policymaker’s, project
manager’s, coordinator’s, and researcher’s perspectives on the determinants that could
impact the operational researcher collaboration effectiveness between industry and

academia.

4.3 Research Strategy

According to the three mentioned research questions, three aspects are

characterized the research strategy: qualitative, case study, and model proposing.

4.3.1 Qualitative Research

Silverman (2000) states that the suited path, which is selected between
research approaches should depend on what the researcher is trying to find out, and to
a lesser extent a preference for working in a particular research tradition, which in
turn may well depend on familiarity with the disciplines associated with what is
loosely termed “qualitative” or “quantitative,”. Qualitative research is a board
umbrella term that covers various range of techniques and philosophies, thus the
definition of it is not easy. In broad terms, Hennink, Hutter, and Bailey (2011, pp. 8-

9) suggested that qualitative research is an approach that examines people’s
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experience in detail, by applying a specific set of research methods such as in-depth
interviews, focus group discussions, observation, content analysis, visual methods and
biographies. Actually, qualitative approaches are typically used for providing an in-
depth understanding of the research issues that embraces the perspectives of the study
population and the context in which they live. Similarly, Denzin, and Lincoln (1994,
p. 10) suggested that to apply the qualitative approach is persuaded the clear view of
the lifelike. It intends to interpret things from the natural settings.

A suitable research approach for should acknowledge the complexity of social
processes and focus on both context and specifics of operational research
collaboration.

The researcher presumes that a qualitative approach is suitably applied to
discover, describe, and holistic understand of processes and activities. The following
list identifies some of the basic assumptions of a qualitative study linking them to a
study of the operational research collaboration between the HDD industry and
academia in Thailand:

Firstly, it is emergent designed. The research design cannot be completely
determined in advance of the fieldwork. The data collection is evolved from the
research process and analysis activities. However, this exploratory research is
required the clear understanding what is emerge and what are activities to carry on.

Secondly, in view of a descriptive scheme, qualitative research emphasizes
understanding and describing a phenomenon. Description includes a detailed account
of the context, the activity, the participants and the process, and one of the research’s
objectives was to describe the operational research collaboration between the HDD
industry and academia and to have that description assist in understanding it.
Moreover, it uses the researcher as the primary instrument for data collection and
analysis: Qualitative research supposes that data are mediated directly by the
researcher rather than through questionnaires, surveys or other data collection
instruments. In this study, the researcher collected data through examination of
documentary evidence, in-depth interviews with key informants in operational
research collaboration between industry and academia with reference to Western
Digital Company, and observation of the operational research collaboration setting.

Thirdly, this approach type is primarily related with process. It focuses on

processes and is interested in understanding and describing dynamic and complex
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process. This study was concerned with “what” question about operational research
collaboration between industry and academia, focusing on Western Digital Company,
including: What is the current situation of the operational research collaboration
between the HDD industry and academia in Thailand? What are the strengths and
weaknesses of the operational research collaboration between the HDD industry and
academia? And what are the important determinants that significantly affect the
operational research collaboration effectiveness between the HDD industry and
academia? The understanding of the important determinants led to the formation of
the proposed model.

Fourthly, it involves fieldwork: Fieldwork implies that it has direct and
personal contact with the people involved in a phenomenon and in the natural setting
of the phenomenon. The researcher conducted field work with informants or
participants involved in the operational research collaboration between the HDD
industry and academia in Thailand in order to understand the phenomenon in its
natural setting.

Lastly, the process of research is inductive: The qualitative research approach
is exploratory and focuses on discovery. Neither test the hypotheses nor intend to test
the generalizability or predictive power of the preliminary conceptual model, this
paper applied various techniques by data collection and used a modified inductive
analysis.

Linking the assumptions to the specific character of research demonstrates that
a qualitative research approach was suitable for this study. The research on the
collaboration between industry and academia required some techniques. Firstly, a
holistic orientation to identify the complex of activity, entities, processes, forces, and
their interrelationships. Secondly, to seek new directions in the way of collect data.
Thirdly, participants are focused throughout fieldwork activities. Fourthly, the
inductive process to find the grounds of the data. Therefore, the approach of
qualitative is complemented and linked the strategic plan to reveal the findings.

4.3.2 Case Study
A case study approach arranges a mode of inquiry for an in-depth examination
of phenomenon. Yin (2014, p. 16) described the scope of a case study that it helped
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exploring the circumstance deeply and within world of nature context. Moreover, the
borderline between phenomenon and context may not be clearly evident. Yin added
that the “distinctive need” for case study research “arises out of the desire to
understand complex social phenomena.” Given that operational research collaboration
between industry and academia is a complex social process comprising activities,
entities, processes, and forces and their interrelationships, a case study design was
warranted.

Case study research, while an appropriate research approach for studying the
operational research collaboration between industry and academia as with the present
study, was not without limitations and problems. A major limitation of a single-case
study is the lack of statistical generalizability. This study did not have a goal of
generalizability but one of understanding a complex phenomenon in research
collaboration.

Given the boundaries of case study, Yin (1989) suggested that specific time
boundaries need to define the beginning and end of the case. The boundary of this
case study will be addressed two ways; first, the study covered the time period from
the beginning of formal operational research collaboration between Western Digital
Company with academia in 2012 through 2014 from the operational research
collaboration effort responds to the needs of the organization. Second, the tentative
conceptual framework or model introduced in Chapter 3 offers an initial logical
bounding of the case. The framework for the supposed determinants of operational
research collaboration effectiveness among industry and academia can be represented

an open system as well as boundaries of components that are not clarion.

4.3.3 Model Proposing

The fourth aspect of the research’s objective was that of model proposing. The
tentative conceptual model introduced in Chapter 3 guided the initial stage of the
research by identifying a framework for what was in the scope of the case as well as
reflecting the researcher’s previous experience and knowledge of Operation Research
Collaboration between industry and academia (the case of Western Digital Company).

The model provided a sensitizing framework for approaching the topic of
operational research collaboration. It did not drive the data collection as in traditional
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hypothetical-deductive research. Instead, the model organized concepts such as the
environment, communication, process or structure and characters of all parties in
operational research collaboration that the researcher explored indirectly in the data
collection. Patton (1990, pp. 228-216) mentioned, however, that the researcher “does
not enter the field with a completely blank state” and that some way of organizing the
complexity of reality is necessary.” He adds that sensitizing concepts serve such a
purpose by providing a “basic framework highlighting the importance of certain kinds
of events, activities, and behaviors.”

The study did not have a goal of developing a predictive model to
generalization. Instead, the study was an exercise in developing a descriptive model
that would adequately represent of operational research collaboration between
industry and academia in this particular context. Wilson (1984, p. 8. suggested that a

model may be prescriptive or illustrative, “but above all, it must be useful.”

4.4 Study Design

The framework of systematic design should address the study’s objective and
questions. This section summarizes the study design, activities, and extent of the data
resulting from the approach.

Table 4.1 Summary of the Research Method, the Research Procedure, and the Data
Collection with the Research Instrument and Resulting Against the
Research’s Objective

Objectives Data Categories Techniques of Outputs
Data Collecting

To describe the context ~ Secondary/Primary Related document,  Findings; a context

of operational research  source collecting MOU, presentation, of operational
collaboration between records and In- research

the HDD industry and depth interview key collaboration
academia informants, between WD &

observations Academia
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Objectives

Data Categories

Techniques of
Data Collecting

Outputs

To explore the key

determinants of

Secondary/Primary
source collecting

Related document.
MOU, presentation,

Finding; key

determinants of

effective operational records and In- effective
between the HDD depth interview key operational
Industry and Academia informants, research

Observations collaboration

between Industry
and Academia
To propose the model Primary source

In-depth interview  Findings; a model

of effective operational key informants, of operational

research collaboration Observations research
between the HDD

industry and Academia

collaboration
effectiveness
between WD &

Academia

4.5 Methods of the Data Collection and Source of Data

In order to identify a group of key informants, such as researchers, engineers,
and key informants that would be most likely to have experience with operational
research collaboration between the HDD industry (Western Digital Company) and
academia, purposeful sampling (Creswell, 2003, p. 185) was utilized. Creswell noted
that in qualitative research, “the intent is not to generalize to a population, but it is to
develop an in-depth exploration of a central phenomenon,” which is best achieved by

using purposeful sampling strategies (2005, p. 203) to select the key informants.

4.5.1 Source of Data
The source of data in the study is key informants. Therefore, the criteria for

informant selecting are discussed in this session.
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The criteria for selecting key informants in this study were as follows:

1) Policymakers (VP/MD), Project Managers, Coordinators and
Engineers of Western Digital Company that had direct experience in Operational
Research Collaboration with Professors or Researchers from Academia. This group of
key informants are working relate directly or direct experience to research
collaboration program.

2) Professors or researchers that work in Academia (University or
Government agencies) that has direct experience in operational research collaboration
with Western Digital Company that demonstrated an accomplished research project
per intended outcomes in the previous 3 years.

3) Dr. Vorapol Socatiyanurak, additional informant, Chairperson of
the Research Startup Gap Fund Committee. This committee has been established to
push up the research results that have been completed in laboratories of public
universities or government agencies of Thailand to become products and services that
are beneficial to the economy overall. So, he also has direct experience in driving
collaboration between private and public sector.

Furthermore, regarding the scope of the study mentioned in Chapter 1, the
selected case study of operational research collaboration between Western Digital
Company and academia will cover both completed and ongoing projects during fiscal
years 2013-2014 are presented in tables 4.2 and 4.3.

Table 4.2 List of Completed Operational Research Collaboration Projects in 2013

(Project Name, University & Researcher’s Name)

No Research Title University Researcher Name

1. TheIBE grid cleaning by = King Mougkut’s University  Dr. Suppalak
chemical etching A of Technology Thonburi
preliminary study. (KMUTT)

2. Magnetic recording head Thumasart University (TU-  Dr. Benya
wafer Technology and RAC) Cherdhirunkorn
Magnetic recording head

Technology
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Table 4.2 (Continued)

No Research Title University Researcher Name
3. Floor tile damage King Mougkut’s University  Dr.Siridech B.
prevention and of Technology Ladkrabang
minimization. (KMITL)
4. Neptune tester productivity King Mougkut’s University Dr.Charoen S.
optimization of Technology Thonburi
(KMUTT)

5. Development of Algorithm King Mougkut’s University ~Dr.Manas S.
for Read-write Hard disk  of Technology Ladkrabang

Head Inspection using (KMITL)
Digital Image Processing
Phase2
6. Final Lapping Process Prince Songkla University ~ Dr.Jessada Wannasin
Characterizations (PSV)

7. Research and Development King Mongkut’s University Dr.Chaiyod Pirak
of University cable Tester  of Technology North
for Lapping Machine Bangkok (KMUTNB)
8.  Vibration characterization ~ National Electronics and Dr. Jittiwut Suwatthikul
for final lapping machine ~ Computer Technology
Center (NECTEC)

9.  Row Bond Adhesive Chulalongkorn University ~ Dr. Sukkaneste
Characterization (CL) Tungasmita
10. ASL Lapping Control Kasetsart University (KU) Dr. Yodyium Tipsuwan

Algorithm Development
for Barbados

11. Design and Implementation King Mougkut’s University Dr. Kasin and Dr.Kitiphol
of HSAs PZT External Test of Technology Ladkrabang

Module (KMITL)
12.  Auto Visual Inspection National Electronics and Dr. Pished Bunnun
Software Development Computer Technology

Center (NECTEC)
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No Research Title University Researcher Name

13. CO2 Cleaner Machine Chulalongkorn University — Aj. Wisit
Noise Reduction (CL)

14.  Framework Design and Prince Songkla University ~ Dr. Thanate
Development for (PSU) Khaorapapong
Automation Machine

15. HGA Automation re-layout King Mongkut’s University Dr. Krisada
using optimization of Technology North Asawarungsaengkul
technique Bangkok (KMUTNB)

16. ASL Lapping Machine Mahidol University (MU) Dr. Sujin Suwanna

Kinematic Modeling and

Simulation Software

Table 4.3 List of Ongoing Operational Research Collaboration in 2014

No Research Title University Researcher Name
1.  Particle Liberation through Khon Kaen University Dr.Choosak P.
Acceleration (KKU)
Technology(PLAT) using
the Aerosol Time of Flight
Mass Spectrometer
(ATOFMS)
2. Slider Fab Loading Khon Kaen University Dr.Kanchana S.
Optimization Project (KKU)
3. Wiper characterization for ~ King Mougkut’s University Dr.Pornsawan
final lapping process of Technology Ladkrabang  Assawasaengrat
(KMITL)
4. Data Capturing System of  Khon Kaen University Dr.Kanchana S.

Indirect Material parta
(IDM) in a HDD Industry

(KKU)
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No Research Title University Researcher Name
5. Clean Room/Backend King Mongkut’s University ~ Dr.Athakorn
Process Mapping by of Technology North
Simulation for Backend Bangkok (KMUTNB)
Resource Utilization
6. ANFIS Backend Yield Thumasart University (TU-  Dr. Charturong
Prediction Model for KPI  RAC) Tantibundhit
System
7. The Shape Optimization Suranaree University of Dr.Konton Chamiprasart
design of HAS base Plate  Technology (SUT)
in Ball Swaging process
principal
8.  Head Touchdown Mahanakorn University of ~ Dr.Veerachai Malyavej
Detection using Technology (MUT)
Piezoelectric Sensor
9.  Vibration Compensation King Mongkut’s University Dr.Witthawas Pongyart
in HDD by using Active of Technology North
Noise Control System Bangkok (KMUTNB)
without TRC
10. Prototype of Automated King Mongkut’s University Dr.Akkarat Boonpomga
Guided Vehicle for of Technology North
Automatic Container Bangkok
Transport in WD factory
11. Lubricant for Final Chulalongkorn University Dr.Anongnat
Lapping Characterization  (CU) Somwangthanaroj
12.  The development of epoxy Chulalongkorn University ~ Dr.Anongnat
adhesive whose properties  (CU) Somwangthanaroj
are suitable for head
gimbals assembly process
13. WD Auto Bar Auditing Institute of Field Robotics,  Dr.Pakorn

and Mapping System

King Mougkut’s University
of Technology Thonburi
(KMUTT)

Kaewtrakulpong
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No Research Title University Researcher Name
14.  Mechanical Chulalongkorn University ~ Dr.Boonrat
characterization of (CL) Lohwongwatana
Diamond Impregnation in
Lapping Plate
15. Investigation of key Chulalongkorn University ~ Dr.Boonrat
process parameters in (CUL) Lohwongwatana
Lapping and Grinding of
Slider Fabrication
(Lapping-Grinding
Technology)
16. HF-MFM Characterization Silpakorn University (SU)  Dr.Badin Damrongsak
of advanced write heads
17.  ACF Process and Rework  Kasetsart University (KU)  Dr.Chakapand
Optimization Aramphongphan
18. Auto Swage shuttle Kasetsart University (KU)  Dr.Chana Raksiri
cleaning Project
19.  Non ABS contact GL Kasetsart University (KU)  Assoc.prof.Prapaisri
measurement Sudasna Na Ayudthaya
20. Monitoring Grinding force  Chulalongkorn University ~ Dr.Tachai Luangvanunt
and Vibration during (CL)
Precision Machining
(Precision Machine
Characterization)
21. Simulation of Arm Design & Engineering Dr.Wiroj Limtrakarm
adjustment model Consulting Service Center
(DECC)
22. ASL Lapping Control Institute of Field Robotics,  Dr.Prakarnkiat
Development for Final King Mougkut’s University Youngkong

Lap based on 38 Fingers

with Curve Plate

of Technology Thonburi
(KMUTT)
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No

Research Title

University

Researcher Name

23.

24,

25.

26.

27.

Residual stress
measurements in AlTic by
XRDS and comparative
study

Improve HGA loading for
manual line

Hydrothermal Corrosion
of Alumina Produced by
RF Sputtering: Causes and
Prevention Strategies
Project

Alumina Corrosion in DI
water

Serial Number Reading
System of Row Tool and
Its attached Slider Bar

Chulalongkorn University
(CU)

Kasetsart University (KU)

Khon Kaen University
(KKU)

Chulalongkorn University
(CU)

Institute of Field Robotics,
KMUTT

Dr.Boonrat L

Dr.Anan Mungwattana

Dr.Papot Jaroenapibal

Dr.Varong Pavarajarn

Dr.Pakorn
Kaewtrakulpong

Source: Western Digital Company, 2015.

For this study, the sample of key informants and the case of the operational

research collaboration project was selected by applying purposive selection, as

described in Tables 4.4 and 4.5 as follows:
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Table 4.4 Key Informants for Interviewing

Key Informants Quantity Proposed
Selecting
Policy Maker
- Managing Director 2 2
- Research collaboration Project Manager 1 1
- Research collaboration Project Coordinator 1 1

Source: Western Digital Company, 2015.

Table 4.5 List of Completed and Ongoing Operational Research Collaboration

Projects (Population and Sample)

Case & Key Informants Quantities

Proposed Selecting

Completed Operational Research 16 Projects
Collaboration Project in 2013

- Researchers 17 Researchers
- Engineers 17 Engineers
Ongoing Operational Research 27 Projects

Collaboration Project in 2014
- Researchers 27 Researchers

- Engineers 27 Engineers

3 Projects

3 Researchers
3 Engineers

3 Projects

3 Researchers

3 Engineers

Source: Western Digital Company, 2015.

The case of operational research collaboration for this study will be proposed

selecting 3-5 projects for each completed and ongoing project. The interview process

will be completed as long as data/information are fully adequate according to the

research questions.
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4.6 Data Collection

The study used three techniques to collect the data:

1) Documentary evidence or documented information consisting of
primary source material related to Operational Research Collaboration between
industry and academia, in the case of Western Digital Company.

2) In-depth interviews with key informants that have had direct
experience based on defined criteria in Operational Research Collaboration between
Industry (Western Digital Company) and Academia and notes on the key contents of
the interviews that cover all interview questions. In addition to taking notes, the
researcher also did a voice recording to record all of the wording from the data and
information from the key informants.

3) To conduct in operational research collaboration, some sample of
ongoing operational research collaboration was observed by the researcher as a passive
observer such as the event of meeting between professor and engineer or project
manager. This was considered to be the best way to be not involved and to keep the

researcher’s distance from the subjects.

4.7 Data Analysis

As the researcher collected and processed the data, several procedures assisted
in analyzing the data to ensure the credibility and dependability of the data and
findings. The intention of data analysis is to reduce large amounts of collected data to
make sense of them. Bernard (2000, p. 439) added that there are several approaches to
do the data analysis, which refer the interpretive, narrative, discourse analysis,
grounded theory analysis, content analysis, and cross-cultural analysis. In
hermeneutics or interpretive analysis, the researcher ‘“continually interpret(s) the
words of those texts to understand their meaning and their directives.” This study
applied hermeneutics or interpretive analysis. Miles, Huberman, and Saldana (1994, p.
12) characterized qualitative data analysis in terms of three concurrent flows of
activity: 1) data condensation, 2) data display, and 3) conclusion drawing/verification.

This study also adopted the three flows of activity to analyze the data of all sources



68

based on the data collection method. Therefore, for adopting the data analysis theory
as a framework, the researcher will take up for: 1) listening to voice recordings along
with note reviewing; 2) transcription to paper to display the data; 3) condensing the
key words and sentences; and 4) grouping content and writing contents.

4.8 Trustworthiness of the Study

Johnson (1997) and Newman and Benz (1998) have suggested in detail the
issue of internal validity of qualitative research. They identified the various strategies
that should be considered by researchers if they wish to enhance the internal validity
of their studies such as: 1) Triangulation, 2) Prolonged engagement, 3) Member
Checking, 4) Peer review, and so on. The methods to ensure the trustworthiness for

this study are described as follows.

4.8.1 Triangulation

This involves the cross-checking of data/information from different
dimensions. Data triangulation is when the researcher refers to different sources of
data in understanding a particular phenomenon. For accomplishing this, researchers
have to check the content of the data and information against documented information
against the outcomes from the key informants interviewed and also check with key

informants of difference groups.

4.8.2 Prolonged Engagement or Longer Periods of Time

Obviously, given the time and resources, researchers would like to remain in
the field as long as possible collecting data to provide a more accurate picture of the
phenomenon observed. With more than 10 years in the field, the trusting relationship
is openly adopted among the researcher and the key informants such as policymakers,
project managers, project coordinators as well as engineers who work in Research

Collaboration project as a project owner.
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4.9 Chapter Summary

This chapter has discussed and summarized how the researcher executed this
study. The original proposal for this research identified the primary components of the
study, including the research paradigm, research strategy, study design, method, data
collection and analysis, and the Trustworthiness of the Study. The researcher used a
multi-method approach in the study to address the complexity of operational research
collaboration in the HDD industry in Thailand’s context.

For accomplishing the original research’s objective, the research strategy was

appropriate but extremely challenging.



CHAPTER 5

RESULTS OF THE STUDY

5.1 Research Collaboration Landscape between Western Digital

(Thailand), a BangPa-In Factory, with Academia

For reaching, assessing, and capturing the reality of the research collaboration
phenomenon between industry and academia in the case of Western Digital
(Thailand), the researcher reviewed and used various sources of data and information
such as documented information in the form of working procedures, and a
presentation package and memorandum of understanding (MOU). Additionally, in-
depth interviews with key informants, policymakers, researchers, engineers and
research collaboration project managers and coordinators were carried out as planned
as well as prolonged observations made in the real setting of the research

collaboration context.

5.1.1 General Background

Western Digital Company in Thailand, a Bangpa-In factory, is located in
Bangpa-In industrial estate, in the BangPa-In district in Ayutthaya province. This
location is one of the biggest Hard Disk Drive and Hard Disk Drive components
manufacturing of the Western Digital Corporation while the second largest factory is
located in Kualalumpur, Malaysia. In fiscal year’s 2015 quarter 4 performance, the
manufacturing report showed that 60 percent of the Hard Disk Drive Volume of
Western Digital Company was about 21 million of Hard Disk Drives, which were
assembled and shipped out to the global market from the BangPa-in factor.

Given the research collaboration between Western Digital (Thailand) BangPa-
in factory and Academia, this program was launched in 2005 as indicated in the

following: “We have started this program last 8 years ago since former Vice President
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still led this operations,” stated WD Policymaker 1. At the beginning of the program,
during 2005 to 2007, the research collaboration program was focused on some
problems that the area owner might not have been able to fix by himself due to a lack
of knowledge and manpower at that time. At that stage, the emerging of this
collaboration phenomenon is diversified in organization generally. Then, the
management of Western Digital (Thailand) had signed the agreement with National
Electronics and Computer Technology Center (NECTEC) in 2008. The main purpose
for this agreement was to enhance the potential of Hard Disk Drive Cluster
development in Thailand.

Under that agreement, Western Digital (Thailand) and NECTEC agreed to
push the effort together to send 15 researchers, at the doctoral level in various
disciplines that applied to participate in this program, from various universities and
government agencies in Thailand, to the design center of Western Digital
headquarters in the United State for 18 months to learn about various areas of Hard
Disk Drive design.

At first, the primary intention for executing this program was to transfer the
Hard Disk Drive advanced technology to Thailand’s operations but this program was
not continually succeed because to the policy and direction of headquarters changed.
However, 15 researchers from Thailand gained a value-directed experience working
with this high technology company in its design center.

Table 5.1 Disciplines of Advanced Technology and Quantity of Researchers that
Participated in the Advanced Technology Transfer Program During 2008-
2012

Disciplines of Technology Researchers

Metrology 3
Machine Design
Product Design
Process Design
Reliability

R N
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Table 5.1 (Continued)

Disciplines of Technology Researchers
Chemical Analysis 2
Material Analysis 3
Servo control 4

Total 19

Source: Western Digital Company, 2015.

After the program sending 19 researchers to the United State closed, the new
approach of operational research collaboration policy between Western Digital
(Thailand) Bang Pa-In Factory that was led by WD Policy Maker 1. “I stop thinking
to send Researchers to United State anymore but | still concern about challenges both
internal and external issues that we are facing to drive Western Digital Thailand
operations to the future. We are quite slow to capture some changes both process and
product technology that impacting to manufacturing capability to achieve factory’s
mission to produce superior quality of Hard Disk Drive product, delivery on time with
lowest cost,” he said.

Another informant just said “Look into our operations that we have 200 design
and development engineers incorporate working with 30-40 front-line engineers and
also we have a thousand of researchers in universities and government agencies such
as a National Science and Technology Development Agency (NSTDA), if we are able
to utilize those groups of capable people, then it should be beneficial to overall Hard
Disk Drive industry in Thailand and Western Digital (Thailand) BangPa-In factory,”

Then, Western Digital (Thailand), at the BangPa-In factory, launched
officially Operational Research Collaboration with academia to answer the needs or
challenges of its operations. At the first stage of the proposal, WD Policymaker 1
stated that “I ask the team to address the issue or the problem that they are facing in
shop-floor and invite (Open House) the researchers from university to visit and review
those issues or problem together with our engineers who are owned the issue.” Then,

the research collaboration process began. Similarly with Project Manager or
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Coordinator 2, he said that “the starting point of research collaboration program is
raised when Engineers in front-line facing with any issues, topics or problems that
they are unable to fix it by themselves” caused from a lack or limit of knowledge of
those issues. Then, they contacted the Research Collaboration (RC) Department to
review the needs and expectations together to find out an appropriate researcher on
the researcher name list or in networking that had the discipline, background of
education, and experience matching those specific topics.

At the beginning stage of the research collaboration program, the research
paradigm tended to emphasize “quick fix” solutions rather than try to understand the
fundamental or basic sciences related to the contexts of Western Digital’s (Thailand)
operations in which Hard Disk Drive manufacturing is the core business and function.
“We emphasize on quick fix solution and focus on efficiency in any research
collaboration projects and we also emphasize short-term perspective rather than long-
term point of view” WD Policymaker 1 stated. However, a quick fix solution was
clearly not the answer needed for its operations in long run. Then, the paradigm of
research collaboration between Western Digital Company in the BangPa-In factory
shifted to researching the knowledge of fundamental or basic sciences in its
manufacturing context. Basically, engineers that work in the manufacturing context
are practitioners that specialize in “know-how” while lecturers or researchers in
academia re a scholars with expertise in “know-why.” A research collaboration
project is a channel to transfer knowledge and experience between both groups of
people. “The limitation of engineers in term of fundamental or basic sciences in deep
knowledge will be solved by research collaboration program,” Policymaker 1 said. By
this approach, company by senior leaders expected that it will lead to increased
organizational capability in the long run in terms of knowledge utilization for
achieving the organization’s intended goals such as Quality, Cost, Productivity, and

SO on.
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Approach 3 (2012-present)

Fundamental Sciences

Approach 2 (2008-2012)
Advanced Technology Transfer

Approach 1 (2005-2012) (Quick Fix Solution)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Figure 5.1 Approach of the Research Collaboration Program of WD

Table 5.2 The Paradigm Shifted Research Collaboration between Western Digital
(Thailand) BangPa-In Factory with Academia

Key Features Approach 1 Approach 2 Approach 3
(2005-2012) (2008-2012) (2012-present)
Purpose o Quick-Fix ¢ Advanced e Fundamental or basic
Solution Technology transfer  sciences research

from headquarter
(R&D Center)
Time frame of 4-6 months (short- 2 years and 9 months  1-2 years (Long term

program term project) project)
Key Players ¢ Researcher & e Researcher e Researcher &
Engineer (Doctoral level Engineer

from various

universities)
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5.1.2 Sources of Funds for the Research Collaboration Program Co-
Funding Versus one Hundred Percent Funding by Western Digital

Regarding the source of funds to support the research collaboration program
between Western Digital (Thailand) BangPa-in Factory with academia, there two
approaches were applied. The first one was “co-funding” with external organizations
such as government agencies under the Ministry of Science and Technology. The
second was 100 percent funding by the company. However, the company can face
with the issue of the law related to the right of intellectual property (IP) sharing. It is a
difficult to handle and make agreement with external organization especially
government agency in terms of the right of intellectual property and IP sharing by
using the co-funding program. “In order to make sure that any happened IPs is owned
by the company, so the 100 percent funding by company is the policy that we are
adopted,” stated by Research Collaboration Project Manager/Coordinator 2.

5.1.3 An important of Operational Research Collaboration between
Western Digital with Academia
The viewpoint of the important of research collaboration program between
WD with academia will be described in terms of benefits or value in various
dimensions from all parties’ perspectives summarized from primary and secondary
data.
5.1.3.1 Organizational Level
Close the gap of theoretical limitations and workforce shortages
Research collaboration between industry and academia is one of the channels to make
a connectivity between the practical and theoretical world. Engineers that work in the
industry are practitioners that deal with day-to-day activities, especially problem
solving. All of them are hands-on and tend to utilize their experience with a limitation
of theoretical perspective to solve the problem. Therefore, the effectiveness of
problem solving or improving in their area is not too high. Some problems might
recur even if those problems are fixed. Moreover, the workload of engineers is quite
high due to a limitation of manpower that can lead to a limitation of time for fixing
the problem or improvement in their area. The scholars or lecturers in academia as

researchers are expert in fundamental theory in their field. The matching between
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both of them will be beneficial for the company’s efficiency and effectiveness
enhancement of problem solving and also performance improvement.

Another point of views, HDD industry is a technological intensive
industry that the organization need to acquire more competent workforce from both
internal and external organization. Research collaboration is a channel that allows the
organization to acquire a competent workforce from academia as mentioned by

Policymaker 2:

For technology point of view, our engineers’ capability is not covered all
elements of knowledge that related to HDD manufacturing process so that
why we need supporting from external researcher or lecturer from academia to

help us.

Research Collaboration coordinator 1, a staff engineer that worked for
the Research Collaboration Organization of WD and had 3 years’ experience as a
process engineer and 2 years in the role of research collaboration coordinator, also
mentioned how important operational research collaboration is to the WD
organization. From his viewpoint, the research collaboration with academia enables
the organization’s performance development by acquiring external knowledge and
transferring this to engineers and also privileges the organization to utilize a
competent external workforce, and published researches, to close the gap and
overcome competent workforce shortages as well.
1) An Economic Benefit
In addition to the company gaining effectiveness in problem
solving and improving in specific areas as well as relieving the manpower limitations
mentioned above, based on empirical data the company also gained in terms of
financial perspective more than 800 million baht as of 2015, which reflected the
contribution from the research collaboration project in a form of return of investment
(ROI). Moreover, the statement issued in the investment policy by the Board of
Investment of Thailand (BOI) condition is also influence the company to accelerate
the research collaboration program. According to the BOI’s incentive program to

promote investment in Thailand, one condition that focus on motivating the company
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is to collaborate with other organizations both public or private organizations in
research project by raising the Skill, Technology and Innovation (STI) scheme. This
policy that intended to increase the reputation of the company is to develop local
skills, and technology and innovation, by obtaining additional rights and benefits for
the investment if the company’s expenditure in develop skills, technology and
innovation for the corporate income tax exemption and exempted from import duty on
machinery. “If we spend 500 billion baht to research collaboration project in 11 years
timeframe, then we will obtain an additional rights in the corporate income tax
exemption for 8 years beside on existing right that we have,” the Director of finance
said.

2) Academia’s, the Faculty’s, and University’s Point of View

University’s Mission Aligning “An academic service to
society”. A research collaboration program is an opportunity that allow the
university’s complete one of its mission. While, a generic mission of academic
organization especial public university is to provide an “academic service” to society.
This mission also cascades to lecturers or researchers in the university as well. The
interaction between both is able to demonstrate “academic service” objectively for
university point of view because lecturers or researchers are directly able to deliver
their academic capability to contribute to research collaboration success.

3) Financial Benefit

In addition to the benefits mentioned above, faculty or
university that they are made a research collaboration agreement or contract and their
lecture or researcher have participated the research collaboration program with
Western Digital Company, they also gains a financial benefit as well. The earnings
that were gained from the research collaboration program also will be paid back to the
university. “Some of amount of earnings about 15 percent will be contributed to
university that it’s a normal practice for traditional public university,” Researcher 2
stated.

4) Opportunity for Master and Ph.D. Student Admission

The setting of research collaboration is a chance for interaction
between researchers from the university and the experienced engineers of Western

Digital Company. The university has an opportunity to promote the curricula in their
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faculties with those engineers. Simultaneously, Western Digital Company also has
implemented scholarship programs for their engineers to enroll in and study any
engineering and sciences fields that match the company core business to enhance the
engineers’ skill and knowledge. Many universities take this advantage to invite
experienced engineers to enroll and study in their various faculties (both master and
Ph.D. level) that match the interests of their engineers. Based on empirical data, there
are more than 3 students that applied to the Ph.D. program and 10 students that
applied for a master degree once they were invited to enroll by a lecturer or researcher
from various universities.

5) Opportunity to Train Student in the Real case study in the
field

In the contract of research collaboration, there are open
opportunities for researchers or lecturers to bring students from their university to join
the program as researcher assistants. The main task of a researcher assistant is to
support the researcher in data collection in the manufacturing shop floor and to do
some paper work. The researcher also utilizes the researcher assistant to participate in
setting area as well as let him getting a feedback of information to the researcher
when they found any changes in the setting. This activity supports the university to
develop the skills and knowledge of their students in the right manner that relate to
the quality of the student. Since the research collaboration program between
universities and Western Digital Company was launched in 2005 and continued until
2015, more than 500 students from universities in various fields and majors in
engineering and the sciences have participated in this program as a researcher
assistant. “There are a lot of opportunities of our students to learn the real case and
working environment in the industrial world is facing currently,” said Researcher 1.
Additionally, researcher 2 also said the following: “I really delighted that the
company very supportive toward educational stand point, the company accepts all
conditions that we propose to nominate the student to involve research project as a
researcher assistant in the project proposal.” He also described more: “We propose to
have 2 bachelor, 1 master, and 1 Ph.D. student as members of the research team as a

researcher's assistant, and all of them were approved”.
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6) Source of Input for Curriculum Development

In normal practice, any curricula of any fields in any faculties
of the university need to be reviewed and revised periodically. Various sources of data
and information are needed as an input for any curriculums development. The input
from the real world of the practitioner in the industry is very important information
besides other sources for curriculum development. Lecturers as researchers are able to
receive data and information directly on what is the movement of knowledge in the
current and future applicable to the industrial world in their field and get back to their
faculties. Then, they are able to review the curriculum so that it aligns with those
movements. This means that the university is able to utilize or take advantage of
research collaboration programs with industry as a feedback mechanism or system for
their curriculum development. Researcher 3 stated the following: “We are looking for
a movement in the industry real sector especial Physics’ application in the field to be
an input for our curriculum development.”

5.1.3.2 Individual Level

1) Researchers and Engineers Benefits

Engineers and researchers are able to learn from each other.
The researcher learns the practical know-how of the manufacturing context from
engineers while engineers learn know-why or theory from researchers or lecturers,
which means that there is a knowledge spillover happening among all stakeholders
from this activity. Therefore, the raising of research collaboration programs is the
right thing to do to fill the gap of theoretical lack and to relieve the manpower
limitations or shortages. The engineers of the company and researchers from
academia work together to achieve mutual-intended goals. This interaction creates an
environment that enhances tacit knowledge transfer or spillover between both of
them. This phenomenon happens in the surroundings of the operational research
collaboration program in the context of Western Digital (Thailand), in the BangPa-In
factory.

2) Benefit to Engineer as an Individual

One of the key roles and responsibilities of the engineer in the
company is to solve and fix any problem in his/her responsible area or function. In the

situation where there is a limitation of a competent workforce and there are shortages,
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research collaboration projects are able to close that gap by helping engineers to solve
and fix problems according to their primary role and responsibility, which means that
the research collaboration project helps them to achieve their key performance
indicator (KPI) as well. Engineers that take responsibility for a research collaboration
project are also able to obtain credit from the project achievement in general, and this
impacts their performance and career path finally.

3) Benefit to Researcher as an Individual

Financial Benefit

Basically, lecturers or researchers that participate in research
collaboration projects earn compensation in terms of financial incentives as well. In
the contract, agreement has clearly identified how much the company shall pay for
any research collaboration single project.

Besides gaining financial benefit, lecturers as researchers also are able
to acquire or harvest new knowledge around the research topic. They can also share
that knowledge with their students in the classroom when they have to lecture on the
subject that related to those topics.

5.1.4 Key Players in the Operational Research Collaboration between
WD and Academia
The operational research collaboration between industry and academia (the
case of the HDD industry, Western Digital Company) could not take place without the
stakeholders from university and Western Digital Company.
The key players of research collaboration are the group of professionals, policymaker,
engineers, project managers or coordinators and lecturers or researchers that work in
the HDD industry and academia. They are committed to working together to carry out
operational research collaboration per the memorandum of understanding and contract
agreement of both collaborating organizations.
1) Research Collaboration Manager or Coordinator
The Research Collaboration (RC) Manager or Coordinator is an official
position that is assigned nd appointed by Western Digital Company to drive the
program. He or she works for the Research Collaboration Department that is
responsible for the research collaboration program. He or she matches the needs or
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problems of engineers with qualified researchers in their network. The first
appointment and meeting between the engineer and researcher is to discuss of seeking
the innovation.

These professionals also carry out all administrative work and facilities
as project coordinators from the beginning until the completion of the research
collaboration projects. It is remarkable that the research collaboration manager or
coordinator is a very key player in driving the project to achieve the intended goals
from both an efficiency and effectiveness point of view. RC Manager 1, who has
been working for Western Digital in this function for more than 3 years, said that
“[his] function is a center of connectivity to match between qualified researchers and
engineers who have an issue or problem in their area.” Therefore, it is said that the
research collaboration manager is one of the key players to drive operational research
collaboration progress at the beginning stage in Western Digital Company’s context.

2) Researcher or Lecturer

The researcher or lecturer is the group of professional field who work in
the university as an academic specialized in various disciplines, sciences and applied
sciences, especially the engineering area. The researchers come over HDD industry,
Western Digital Company, through various channels and situations. Many researchers
were approached by the RC manager or coordinator as a company representative in a
network of collaboration with academia. Some researchers were recommended by
another researcher who has an acquaint relationship as a friend to on board.

In the case of researcher 2, his friend, researcher 1, visited him at the
university that located proximity the route to Western Digital as well as have some
common discussion for the topic of mathematics matter. After that researcher 2 had a
chance to participate in a research collaboration program between academia and the
HDD industry as an advisor at the beginning. After that he became a project leader for
the new research topic once he got to know the RC manager or coordinator of the
research collaboration department of Western Digital Company.

3) Engineer

Engineers are a group of professionals that work for Western Digital
Company in various departments. They have various educational backgrounds in the
engineering field and experience. Mainly, they are responsible for supporting the
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manufacturing process in terms of all technical issues and manage the HDD
production in the right manner.

For the research collaboration program, the engineers in all functions in
any departments of Western Digital Company are encouraged to participate in this
program. Once they do so, they will become a project owner or key player to work
closely with the researcher from university, who is searched and matched or paired by

the RC manager.

5.1.5 Operational Research Collaboration Process in the Context of

Western Digital (Thailand), Bangpa-In Factory

All research collaboration projects will be started by engineers and their
supervisor as a project owner. In the day-to-day activity, engineers encounter
challenging issues or problems in their function, roles, and responsibility as well work
surroundings. Once the problems are clearly determined and they decide to take
advantage of the research collaboration program to tackle that issue, then the
operational research collaboration is begun and it moves forward following the
process.

5.1.5.1 Project Formation and Planning

The project forming will begin when the engineer as a project
requester/owner defines the problem and discusses that issue with his/her supervisor
and RC manager or coordinator. Once the problem is clarified sufficiently, the RC
Manager or Coordinator will search for and match a qualified researcher on the
network list.

Then, a preliminary discussion between the 3 parties, which consist of
project owner, RC manager or coordinator, and researcher begins. Once the
preliminary agreement among the project owner, researcher and RC manager or
coordinator is made, the project is defined and matched with the researcher’s
experience and expertise, and then the beginning of the research collaboration project
is formed and it moves to the next step, where there as at less 3 steps as described in
the following.

1) Objective of project is need for a clarity, in this step, all
parties that are related to the project will work together to define the reason and
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answer the question why this research collaboration project exists and what the
benefit to the organization is in terms of the financial perspective.

2) Project charter and proposal, the engineer as a project
requester will work closely with the researcher to raise a project charter and proposal.
These are clearly described and consist of a research collaboration project overview,
project duration, methodology and approach, team members of project establishment,
project deliverables, project milestone, budget and expected benefit in terms of return
of investment (ROI).

3) Research project agreement, in this step, the research
collaboration manager is a key person that words with the researcher to review
carefully legal perspective, terms of payment and also to define authorized persons for
approval. It reveals that there is agreed for Non-Disclosure Agreement (NDA)
between Western Digital Company and researcher and/or the university’s
representative.

5.1.5.2 Project Execution

The project execution is a very important step for transforming the plan
into activities and delivering the results compare to the research objectives. The
researcher will become a key player that works closely with the engineer as a project
owner in order to create progress for each research project. Besides the two groups of
key players as mentioned, there also have a student either bachelor or master or
doctorate degree as researcher’s assistance is a part of execution team to make the

research project progress. According to Researcher 2,

We utilize students to embed themselves in the research field almost 5 days a
week in order to interact with engineer and people in production line to collect
needed data and feedback it back to us in real time in order to avoid un-

informed information in any changes that could affect to research project.

At the same time, the RC Manager or Coordinator is implied as a key
influencer to support the research project as project administrator and coordinator
during project execution. The major steps of research project execution are described

as follows.
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1) Project Kick-Off Meeting

RC Manager or coordinator will be a host or organizer of the
“orientation meeting.” The intent of the meeting is to explain and remind the role and
responsibility of each function, the RC manager, the researcher and engineer or
project owner as well as to explain the steps in executing the research project
completion. It represents the official start of research project execution. The
orientation meeting allows all research project stakeholders to dialogue and exchange
some ideas toward the research project as a beginning. If the researcher is
participating for the first time, he or she also takes this opportunity to meet and
introduce him/herself to the members and department head of the project owner. The
orientation meeting normally is a greeting time among the research project
stakeholders. All of them also utilize this event for creating a communication channel
for more convenient contact in the right way.

2) Project Progress Monitoring

For this step, the RC manager is a person in charge that works
closely with engineers as a project owner and researcher to track the progress of each
individual research project. A meeting among the research project stakeholders is a
popular mechanism to review the progress of the project versus the plan. It will be
carried out per agreed appointments and detailed agenda. In the meeting sometimes
there are invited heads of departments or the engineer’s manager and other
representatives from related departments to attend the meeting in order to
acknowledge what is going on regarding the research project in their area. Students or
the researcher’s assistant also will be invited to attend a meeting to support the
researcher. In some cases, the researcher will authorize a student to present the
progress of the research project. In the meeting circumstances, the stakeholders of the
research project will discuss the surroundings of the research project. The scope of the
research project should be brought back to review in some case that the original scope
is not fit with existing situation caused from the change in Operations. Moreover, the
project risk is taken to discuss among research project stakeholders to address on what
could be obstructed to the project achievement per intended goal. The researcher is a
person in charge of providing the progress report in documented form as needed for
both administrative purposes and as objective evidence to track the progress officially.



85

3) Project Completion

Once any project is carried out until finished by the researcher
and project owner, it is the responsibility of the RC manager to make an appointment
to gather all stakeholders for an official meeting to review and validate the project
completion. The main focus point regarding the project completion meeting is to
review the results of the research project versus the intended goals and objectives as
described in the research project proposal. The researcher is a key person in the a
meeting who presents the results and outcomes of the research project to the
stakeholders. Besides the research findings that will be highlighted, there is also
opportunity for audience discussion and for asking questions in order to further clarify
any points. Suggestions or recommendations might be raised by stakeholders to
enhance some points of the research project. Furthermore, a completed report of the
research project will be made by the researcher in a documented form for
administrative purposes by sending both a hard copy and digital file to the RC

manager and engineer as project owners.

5.1.5.3 Project Closure

The step of project closure will be made once the project owner has
received a completed report of the research project from the researcher. The engineer
as a project owner is the person in charge of evaluating the output and outcome of the
research project against the research objectives through empirical evidence resulting
from the research project. Once the results and all research objectives are met, project
closure can be made and approved officially by the project owner. In addition,
whether the project fails or is successful, the project owner also works with the
researcher to determine and highlight the lessons learned and the success factors for

all stakeholders and upper supervisors.
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Figure 5.2 Steps in the Research Collaboration Project from Project Planning to

Project Closure

5.2 The Key Determinants of Effective Operational Research

Collaboration between the HDD Industry and Academia

From the study, the definition of operational research collaboration effectiveness
is referred to the result of operational research collaboration that can be accomplished
within agreed time frame. The definition of achievement or success is measured by
the specific operational research’s objective according planed resources per the
industry or the company’s viewpoint. The research collaboration between Western
Digital and university itself is an interaction between professionals, researchers and
engineers, to achieve intended goals and objectives (goal attainment) under the
direction and policy of the two organizations. For running the project as a journey
from start to finish, the keys determinants of effective operational researcher
collaboration can be described based on the viewpoint of the key informants,
policymakers, RC Manager, Researchers and Engineers, according to the following
details.
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5.2.1 Clear Scope, Goals, and Objectives

The clear scope, goals, and objectives of each research collaboration project
are among the key factors affecting the effectiveness of operational research
collaboration between universities and Western Digital Company. Goals and
objectives are like a compass to determine the direction of each research collaboration
project as to what was intended to achieve. A specific or clear scope and goals and
objectives in each research collaboration project are defined in the project proposal
and agreement by mutual agreement between the project owner and researcher. The
good scope of work must be clear and measurable. While, the goals and objectives in
quantitative perspective, might be aligned to the theme of quality, productivity and
cost improvement that contributing from research collaboration project achievement.
Engineer 1 stated that “the question of research collaboration must be clear,
unambiguous and measureable.” This is the same as a statement by RC Manager 2,
who said that “before any research collaboration project will be started, the goal and
objective must be clear and measureable.”

Moreover, stated by the Engineer 3 that “in order to prevent misleading of the
research topic, scope, goal and objective must be cleared before project start,”. This is
similar to an idea of Researcher 4, who also said that “clear scope, goal and objective
are a critical point that affecting to effectiveness of research collaboration project, it’s
a direction to let us know where we are going to.” For instance, Project Charter
Number RA-H-201211-01, the Research Project Name—CO2 Cleaning Machine
Noise Reduction, has been defined the objective to reduce noise level at all auto CO2

cleaning machine to less than 85 dBA.

5.2.2 Win-Win Situation (Mutual Benefit) among Stakeholders

The win-win phenomenon is a situation where mutual benefits, both official
and unofficial, exist among stakeholders of research collaboration projects at
organizational and individual levels through defining a clear contract, roles,
responsibility, and involvement and interests. The determinant of the win-win
situation among stakeholders could be described based on an empirical data and the

viewpoint of key informants.
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An official win-win agreement was formally agreed and documented, and all
research collaboration projects are defined as the win-win agreement through the
Project Charter and Research Agreement between researchers with the company’s
representative. The key benefits of the company will be defined in the form of project
deliverables and expected benefits in terms of the return of investment, while the win
or the benefit of the university and researcher will be defined a financial benefit in the
form of payment terms for each millstone of the research project achievement. “We
expect to gain in both tangible and intangible outcomes from research collaboration
project,” Policymaker 1 said. The earning amount of the university and researcher
depends on the research objective, scope, and complexity of each research topic that
will be described in the Project Proposal and Research Agreement. A win-win
agreement tends to emphasize the objective that are definable from a quantitative
viewpoint such as percentage of Productivity and Quality improvement for the wining
of the company while the wining of the university will be financial earning.

Besides an official win-win agreement, the research collaboration between
Western Digital Company with universities also created a situation in which all
stakeholders earned other benefits both at organizational and individual levels.

Win-win situations in which mutual benefits both official and unofficial exist
among stakeholders that could be described as follows.

Organizational Level

5.2.2.1 Western Digital Company

1) Close the Gap of theoretical Limitation and Workforce
Shortage

The research collaboration between industry and academia is
one of the channels to create connectivity between the practical and theoretical world.
Engineers that work in the industry are practitioners that deal with day-to day-
activities, especially problem solving. All of them are hands-on and tend to utilize
their experience with a limitation of theoretical-lacking perspective to fix the
problems. Therefore, the effectiveness of problem solving or improving in their area
is not highly effective. Moreover, the workload of engineers is quite high due to a
limitation of manpower, which leads to a limitation of time for fixing the problems or

making improvements in their area. The scholars or lecturers in academia researchers
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are expert in the fundamental theory in their field. The matching between both of
them will be beneficial to the company’s efficiency and effectiveness enhancement of
problem solving and also performance improvement.

In others perspectives, the HDD industry is a technological-
intensive industry where the organization needs to acquire a more competent
workforce from both internal and external organizations. Research collaboration is a
channel in that allows the organization to acquire a competent workforce from

academia, as mentioned by policymaker 2 in the following:

For technology point of view, our engineers’ capability is not covered all
elements of knowledge that related to HDD manufacturing process so that
why we need supporting from external researcher or lecturer from academia to

help us.

The research Collaboration coordinator 1, a staff engineer who
has worked for a research collaboration organization of WD with 3 years as a process
engineer and 2 years in the role of research collaboration coordinator, has also
mentioned that operational research collaboration is so important to the WD
organization. For his viewpoint, the research collaboration with academia enables the
organization’s performance development by acquiring external knowledge and
transferring this to engineers and also allows the organization to utilize an externally-
competent workforce, lecturer or researcher, to close the gap and overcome the
competent workforce shortage as well.

2) An Economic Benefit

In addition to the company gaining effectiveness in problem
solving and improving in specific areas as well as relieving manpower limitations, as
mentioned above, based on empirical data the company has also gained in terms of
the financial perspective more than 800 million baht as of 2015 that reflected a
contribution from the research collaboration project in the form of return of
investment. Moreover, the condition of investment policy by Board of Investment of
Thailand (BOI) has forced the company to raise the research collaboration program.

According to the BOI’s incentive program to promote investment in Thailand, one
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condition that intended to motivate the company to collaborate with other
organizations both public and private in the research project is to step up the Skill,
Technology and Innovation (STI) scheme. This policy is intended to increase the
incentive of the company to develop local skills and technology and innovation by
obtaining additional rights and benefits for the investment if the company’s
expenditure in developing skills, technology, and innovation for are exempted from
import duty on machinery. As the director of finance stated, “if we spend 500 billion
baht to research collaboration project in 11 years timeframe, then we will obtain an
additional rights in the corporate income tax exemption for 8 years beside on existing
right that we have.”
5.2.2.2 Faculty or University Point of View

1) University’s Mission Aligning “An academic service to
society”

The research collaboration program is an opportunity to fulfill
the university’s mission, and one of the generic missions of an academic organization,
especially of the public university, is to provide an “academic service” to society.
This mission also cascades to lecturers or researchers in the university as well. The
interaction between both of them is able to demonstrate as an “academic service”
objectively from the university’s point of view because the lecturer or researcher is
directly able to deliver his or her academic capability to contribute to research
collaboration success. Like the mentioned by Research 2, “We have met and
discussed among lecturers in our faculty to improve a specialty in our fields that it’s
beneficial to faculty in order to serve society thru research collaboration with
industry,”

2) Financial Benefits

Besides the benefits mentioned above, Faculty or University
that made a research collaboration agreement or contract, their lecture or researcher
must be involved the research collaboration program with Western Digital Company,
they also gain a financial benefit as well. The earnings that are contributed from the
research collaboration program also will be paid back to the university. “Some of
amount of earnings about 15 percent will be contributed to university that it’s a

normal practice for traditional public university,” Researcher 2 stated.
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3) Opportunity for Graduated Student Admission

The setting of research collaboration is a chance for the
interaction between researchers from the university and experienced engineers. The
university has an opportunity to promote the curricula in their faculties to those
engineers. Simultaneously, Western Digital Company also has implemented the
scholarship program to acquire any engineering and science fields that match with the
company’s core business as well as to enhance the student’s skill and knowledge.
Many universities take advantage of this to invite experienced engineers to enroll and
study in their various faculties (both master and Ph.D. levels) that match the interest
of engineers. Based on empirical data, there are more than 3 students that applied to
Ph.D. program and 10 students that applied to the master degree once they were
invited to enroll by the lecturer or researcher from the universities. As an example of
this case, Researcher 8 stated that “2 Engineers from Western Digital Company have
applied and enrolled to our Faculty to study a master degree level that it’s a
consequence of research collaboration project with HDD industry”.

4) Opportunity to train students in the real case study in the
field

In the contract of research collaboration, there are open
opportunities for researchers or lecturers to have students from their universities join
the program as researcher assistants. The main task of the researcher assistant is to
support the researcher in data collecting on the manufacturing shop floor and to do
some paper work. The researcher also utilizes and assigns the researcher assistant to
engage in the research setting and giving feedback information to the researcher,
when any changes or deviations are found in the setting. These tasks support the
university in developing the skills and knowledge of their students in the right manner
and is also related to the quality of the students. The research program between
universities and Western Digital Company had collaborated since 2005, until 2015
more than 500 students from universities in various majors of engineering and
sciences had participated in this program as a researcher assistant: “There are a lot of
opportunities of our students to learn the real case and under the working environment
of the industrial world currently,” Research 1 said. Additionally, Researcher 2 also

stated the following: “I really delighted that the company is very supportive toward
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educational stand point, it accepts all conditions that we have proposed to nominate
the student to involve research project as a researcher assistant in the project
proposal.” He also discussed this issue further: “We propose getting 2 Bachelors, 1
Master, and 1 Doctoral degree students as the researcher's assistant, and all of them
were approved by the company.”

Similarly, Researcher 3 also said the following: “I bring my 11
students to get involve with research collaboration project as a researcher assistant as
a part of teaching and studying process.” This is the same as what Researcher 4
indicated: “I take an advantage to bring many of my students to join the researcher
collaboration project as Assistant Researcher and let them know how Physics be
applied to the industry”.

Regarding the University’s point of view, it gets the
opportunity to train its student to gain direct experience from real work as Researcher
Assistant because Western Digital Company allows pulling in the student to onboard
as Researcher resistant with an appropriate number in each project. “Our student is
received a direct experience as a Researcher assistant from research collaboration
project,” Researcher 8 said.

5) Source of input for curriculum development

In normal practice, any curriculum of any field in any faculty of
the university needs to be reviewed and revised periodically. There are needed various
sources of data and information as an input for any curriculums development. The
input from the real world of the practitioner in the industry is very important
information besides other sources for curriculum development. Lecturers as
researchers are able to receive data and information directly on what is the movement
of knowledge in the current and future applicable to the industrial world in their field
and to take it back to their faculties. Then, they are able to review the curriculum so
that it is aligned with those movements. This means that university is able to utilize or
take advantage of the research collaboration program with industry as one of the
feedback mechanisms or systems for their curriculum development. According to
Researcher 3, “we look for a movement in the industry real sector especial Physics’
application in the field to be an input for our curriculum development.” With a close

relation between universities and Western Digital Company, the key persons from the
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company who work relate to research collaboration especial Policy maker 1 or RC
Manager 1, are also invited by the university Digital to discuss on curriculum
development. “I was invited from university to join a workshop at university to share
some input for their curriculum development purpose,” RC Manager said.

Individual Level

Given the mutual benefit or winning situation of key stakeholders, both
engineers and researchers earn or gain a benefit which can be described in financial
and non-financial forms. For non-financial benefit, to learn from each other is
desirable outcome. The researcher learns the practical know-how of the
manufacturing context from the engineer while the engineer learns the theoretical
(know-why perspective from the researchers or lecturers, which means that there is a
knowledge spillover happening among all stakeholders in this activity. Therefore, the
growing of the research collaboration program is the right thing to do to fill the gap in
theoretical knowledge and to relieve the manpower limitation or shortage in the
industry. The engineers of a company and researchers from the university work
together to achieve intended common goals. This interaction creates an environment
that enhances the tacit knowledge transfer or spillover between both of them. This
phenomenon occurs in the surroundings of the operational research collaboration
program in the context of Western Digital (Thailand), BangPa-in factory. Moreover,
the win-win situation surrounding the research collaboration project at the individual
level could be described in detail as follows.

5.2.2.3 Researchers

1) Proper Financial Incentive
Basically, Lecturers or Researchers that have participated in a

research collaboration project will earn compensation in a financial incentive form as
well. In the contract agreement, the amount of financial benefit is clearly identified
concerning how much the company will pay for any particular research collaboration
project as stated by Researcher 5 “The research collaboration project with the industry
is able to raise more income for researcher that a benefit in financial incentive.”
Researcher 2 has added: “We got a fully support in a budget from Western Digital
Company upon request that able to make a satisfy compensation towards our

contribution.”
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2) Acquiring New Knowledge and Empirical Experience

Besides gaining of financial benefit, the lecturer as researcher
also is able to acquire or harvest new knowledge on the research topic. In the research
execution process, researchers are permitted to review the data and information
related to the research topic—both primary and secondary data. The activities that
allow researchers to acquire this new knowledge and experience might happen in
various forms; for example, the researcher has to visit the production line for HDD or
HDD components to get an understanding of the real situation and to gain direct
experience, to discuss with the engineer and technician on the shop floor, have formal
meetings with the engineer and manager, etc. Those activities and situations are
created as an opportunity for the researcher to gain new knowledge and experience
directly. This means that the researcher is able to obtain both tacit and explicit
knowledge through socialized activities with the employees of Western Digital and
documented information reviews.

Moreover, the researchers also gain empirical experience
through production line visiting to know and understand the real setting of the
surrounding research topic that they are working on. Once the researchers go back to
the university, they take that knowledge and well as empirical experience and share it
with their students in the classroom when they have to lecture on the subject related to
that topic, as stated by Researcher 4. “Work with Western Digital Company allows
me to gain new knowledge and empirical experience that | am able to bring it back to
share my students in the class.” Similarly, Researcher 5 also mentioned the
following: “I have to earn new knowledge surrounding research topic that able to
share to my students in teaching class at university”.

3) Opportunity for Paper Publishing

The lecturer has pointed out that the academic paper publishing
is one of the tasks to demonstrate the performance of the lecturer toward in his/her
career. Joining a research collaboration program with an industry is a chance for the
lecturer as a researcher gaining an academic issue that is related to the research
project. Researchers are able to pick up some issues of the research topic to write a
paper and publish, but it must not violate the intellectual property agreement with the
company. Generally, the content of a research collaboration project is confidential.
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Paper publishing that is related to a research topic shall be permitted by the company.
However, a research collaboration project is still one of the sources of academic
papers for the researcher as lecturer. RC Manager 2 pointed out that “the academic
paper writing and publishing is a win that researcher looking for and research
collaboration project is able to serve to that. It’s the same with Researcher 10 also said
that “academic paper publishing might be possible for the topic that relate to research
collaboration project but I do not high expect for this benefit."”

Similarly, Researcher 3 also added the following: “Academic
paper publishing is a benefit of researchers. I am in a process of academic paper
writing that relate to my work but I need to rise the point of academic in which do not
break my NDA with the company.”

5.2.2.4 Engineers

1) Support Engineer’s objective achievement

One of the key roles and responsibilities of the engineer in the
company is to solve and fix any problems and improve the situation in order to
achieve the objective and target in their responsible area with high expectation. In the
situation where the engineers respond in various roles, the research collaboration
project is able to close that gap by helping the engineer to solve the problem as well
as improve in a specific area per his/her primary role and responsibility, which means
that the research collaboration project helps him or her to achieve key performance
indicators (KPIs) as well. Engineers that take responsibility for the research
collaboration project are also able to obtain credit from the project achievement in
general, which impacts their performance and career path finally. Engineer 3 pointed
that “research collaboration project help Engineer to solve and fix the problem in their
area with long term solution.” The head of the department or the engineer’s manager
also gained a win from this viewpoint.

2) Obtaining Further Knowledge

Regarding the research collaboration setting, engineers and
researchers have always interacted and socialized both formally and informally in
various channels. The key topic of discussion among them is related to academic
viewpoint and practical surrounding research topic. By this phenomenon, the engineer

is able to obtain and absorb tacit knowledge from the researcher while the researcher
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is also able to absorb and gain tacit knowledge from the engineer as well. Moreover,
the official project charter and agreement of any research collaboration project also
mentioned deliverable items with reference to final report and knowledge transfer
through training activities. Apparently, that explicit knowledge in the form of a final
report of the research collaboration project is also transferred to the engineer as a
project owner and relevant parties in the organization. “Engineer who has
participated research collaboration project is able to gain a deep knowledge in term of
theoretical perspective that relate to the research topic,” Engineering 2 stated. While
Engineering 3 also mentioned that “the research collaboration project with
researcher from university is a situation where engineer able to earn a knowledge
especial further theoretical perspective from researcher.”

3) Recognition from Management

Engineers that work in big organizations like Western Digital
do not have much opportunity to be recognized by senior management. Many
engineers work in the function or area where there is less chance to meet with senior
management due to the span of control and the constraint of the work location.
Almost 100 percent of the engineers work in other buildings that are far away from
the management’s office. Therefore, engineers as Research Collaboration Project
owners have more opportunity to meet with Management to present their achievement
to the Researcher to let the Management know that their performance is beyond
routine roles and responsibilities. They have the opportunity to demonstrate their
ability and performance to management through accomplishment research
collaboration project presentations.

Moreover, once the event of the recognition ceremony is
carried out by the company to relevant stakeholders, Engineers as research
collaboration project owners and researchers are recognized by Management as well
as by key stakeholders. Engineer 3 mentioned that “the win of engineer as a project
owner is recognition from management and acceptation the value that they have paid
the price to the research collaboration project”. Similarly, Engineer 1 also said that
“the win of Engineers are acknowledged and recognized by management that

impacting to their visibility in the organization.”



97

4) Opportunity of having higher education study

Regarding the circumstance of the Research Collaboration
Project, Engineers and Researchers have worked and interacted closely and this
accelerates the opportunity to exchange information that is beyond the research topic.
Seemingly, the researcher as a lecturer at the university provides the graduate the
information in various ways to let the engineer know and understand for consideration
to apply and enroll. The engineers who win in this topic are measured that they intend
to admit experienced to study in their faculties as well. Moreover, the engineer as a
project owner of the research collaboration owner is able to utilize some parts of that
topic to fulfill further study at the master or PhD degree level. Additionally, the
university also has opportunity to admit qualified newly-graduated students at both
master and PhD levels from Western Digital Company. Based on empirical data, there
were 3 students that applied for a Ph.D. program and 10 students that applied for a
Master Degree to various universities once they were invited to enroll as researchers
from those universities. Moreover, the research collaboration with Western Digital
Company also allows Lecturers as a Researcher to understand the movement of
knowledge and technology in the current industrial world in their field and to take it
back to their faculties as input for curriculum development. According to Researcher
3, “we are looking for a movement or advancement in the industrial real sector
especial Physics’ application in the field to be an input for our curriculum
development.” With a close relation between universities and Western Digital
Company, the university also invites key persons of Western Digital whose work is
related to research collaboration, especially Policymaker 1 or RC Manager 1, to attend
a workshop for curriculum development, as the RC Manager stated: “I was invited
from university to join a workshop at university to share some input for their

curriculum development purpose.”

5.2.3 Strong Commitment of Leadership

Strong commitment of leadership is a behavior of all stakeholder leaders that
demonstrated their dedication to the research collaboration project. The strong
commitment of the leader is also a key factor affecting the effectiveness of the
research collaboration project as well. The research collaboration project could not
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move on without the strong commitment of the leader. All of the key informants
mentioned to this determinate in the same manner because the leader is the person that
provides the policy and direction of the research collaboration, especially the leader of
Western Digital Company as an active leader. The leader of Western Digital
Company was defined as an active leader due to the research collaboration program,
at the policy and direction level, was initiated and activated by Western Digital
Company leader.

The research collaboration project could not be raised without the commitment
from the leader. Additionally, leaders also need to know and understand the nature of
the research collaboration project as well. They need to overcome the paradigm of
quick-fix solutions and have enough open-mindedness to move on to basic sciences
and fundamental research. Leaders also tend to emphasize long-term results rather
than the short-term perspective. Policy maker 1 was a person that fully supported
research collaboration with the university. He mentioned many times and
opportunities driving research collaboration projects to answer basis science and
fundamental research questions. This approach allowed the leader to overcome quick-
fix solutions for short-term research projects, as Policy maker 1 stated: “I fully
support the direction of research collaboration project in which answering a basic
sciences and fundamental research question”

Policymaker 1 also demonstrated that he is committed to and supports
research collaboration projects through a verity of events and activities. For instance,
he visits the university to dialogue with the leader or president of the university and
presents a trophy to the researcher who has a passion to drive the research
collaboration project with the company. This means that Policymaker 1 has
recognized the researcher in the right manner, which is beyond the contract
agreement: “Policymaker 1 has visited me at university and surprised me with a
special recognition by presenting me a trophy in front of my president,” Researcher 1
said. Moreover, Policymaker 1 has demonstrated his commitment toward research
collaboration by presenting the success to the public conference in order to show the
operational research collaboration of the university with other organizations through

public sharing.
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5.2.4 Trust

The research collaboration project could not exist and run effectively if the
stakeholders were not open-minded enough. Trust in each other is also a key
determinant that affects the effectiveness of the research collaboration project. The
research collaboration program between universities and Western Digital Company is
a phenomenon in which data and information related to the research project are
normally and routinely exchanged and transferred among engineers and researchers.
Traditional and official practice, the Non-Disclosure Agreement (NDA) will be issued
and signed by all researchers that are participating in the research collaboration
program.

However, the NDA is just an official bond from the legal standpoint. It does
not guarantee the open-mindedness among the stakeholders if there is no trust among
them. Trust among stakeholders cannot arise in a short period of time of relations and
without trust in each other. For the trustworthiness of the researcher, it was proved
with a background and performance in the past. In the Thai culture, lecturers or
researchers tend to gain high trustworthiness from society. In terms of making policy,
the RC manager and engineers would trust researchers to have a fundamental of
relation among them, Engineer 1 said: “Trust is a big issue, selecting the right
researcher is the key., “If we do not trust each other, how we going to run a research
collaboration project,” Engineer 1 also added. The situation of trustworthiness is
emerging in various behaviors of each other. For instance, the engineer as a research
project owner lets the researcher know everything surrounding the research
collaboration project. This phenomenon demonstrates high trust in the researcher.
According to Researcher 2, “I am very proud that I got explanation in everything that
I need to know without any concealing”. Additionally, Researcher 3 also stated the
following: “I like working style with this company; we very openness to share data
and information to each other. | feel great and get respectively from the company”.
Added further by Researcher 4 was the following: “what I need to know surrounding
my research topic, I got to know.” Apart from that trust between each other could not
be created overnight. Time is needed to know each other to build trust. “Informal
activities and events should be enacted to encourage knowing each other that leading

to create a trust,” Researcher 1 said.
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5.2.5 Characteristic of Key Stakeholders

Once two organizations, Western Digital Company and the university, have
agreed on the contract to execute the operational research collaboration project, the
key stakeholders for driving the project are the researcher or lecturer and the engineer,
who closely work in the project from start to finish. The good characteristic of key
stakeholders is also the key determinant for driving the effectiveness of the research
collaboration project as well.

To work in the field of research collaboration project needs a characteristic of
people who are fitting with academic work and execution. The sub-characteristics
could be described in terms of the behavior, skills, and intensive knowledge
surrounding the research topic.

1) Engineer

Based on the findings from the in-depth interviews, the characteristics
of the engineer as a research collaboration project owner in the context of Western
Digital Company can be described as follows.

2) Sense of Ownership and Accountability

The research collaboration project is a hands-on activity and a long-
term project. The engineer as a project owner needs to dedicate him/herself and
account for the achievement of the project. These engineers should have a sense of
ownership and accountability from the beginning to the end of the project because
research collaboration is not a traditional turnkey project where engineers cannot
anticipate the results or excellence of the outcomes without commitment and
consecration. A sense of ownership and accountability allows engineers to be able to
engage with the research collaboration project effectively. Therefore, any single
research collaboration project in the Western Digital Company context must be
officially assigned one engineer to take ownership and accountability. “We have to
officially delegate the project to Engineer who demonstrated their ownership and
accountability in order to ensure they are able to hands on the project completely,”
Engineer 1 said.

3) Strong Background of Knowledge

The background knowledge is the experience and knowledge of the
engineer related to the research collaboration project. The engineer also as an area or
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function owner is a person that activates the research topic in his/her area. Therefore,
he or she needs to have enough background knowledge surrounding the research topic
because he/she is a primary source of data and information for the research topic. The
engineers are able to answer questions in order to clarify the critical questions
surrounding the research topic such as what is the problem in their area, what can and
cannot be done, what are the limitation, etc. Engineer 3 and Engineer 6 had pointed
out that “Engineer who was appointed to be a research collaboration project owner
should have a strong background of knowledge surrounding the research topic.”

4) Fast Learner

The research collaboration project for each topic in the context of
Western Digital Company needs to utilize various disciplines of knowledge.
Engineers that are assigned to work on research collaboration projects in an effective
manner should be a person able to be a fast learner and to be able to absorb
complicated information from the research setting and from the researcher. There are
a lot data and information generated in the process of research which the engineer
needs to capture and digest in order to understand the data and information in a short
period of time. Therefore, the ability to learn quickly should become a characteristic
of the engineer that works closely with the researcher to drive the research
collaboration project besides their routine roles and functions. “Engineers as a project
owner confront with a huge data, information and new knowledge that they need to
learn quickly for making decision to move a progress,” Engineer 6 said. The RC
Manager pointed out that “fast capture huge data and digest new knowledge should be
a characteristic of engineer who own a research collaboration project so that work
smoothly with researcher.”

5) Interpersonal Skill

Besides working with the researcher and researcher’s assistant,
engineers that “own” the research collaboration project also need to work closely with
other stakeholders such as peer departments, suppliers, supervisors, and so on. They
need to interact with others in the right manner so that the project can move forward
effectively. Therefore, interpersonal skills are a key characteristic that engineers need
to have in order to work effectively with stakeholders. Engineer 1 stated the

following: “Engineer and Researcher always interact to discuss in the topic
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surrounding research project. So, Interpersonal skill is the key that able to make a
smooth collaboration”.

Similarly, Researcher 3 mentioned that “knowledge and skill on how to
interact with others is the important thing for Engineer so that they are able to work
collaboratively with research project stakeholders.”

6) Willing to Learn

In the research collaboration project work, engineers always face
challenges in learning new things related to the research project from the researcher
and the project itself. Therefore, willing to always learn new things allows the
engineer to be able to acquire new knowledge that is beneficial in terms of driving the
research project effectively as a research project owner. The mentioned knowledge
might be generated in the process of the research project or transferred from
researcher to engineer. Engineers have to internally motivate themselves to learn new
things enthusiastically. Engineer 5 said, “Research collaboration project is required
an engineer who always willing to learn new thing that allow them to acquire a new
knowledge beneficial to drive a project accomplishment.” Researcher 1, a person that
was unswervingly engaged with the research collaboration project, pointed out that
“willing to learn new thing is the key characteristic of engineer who are driving
research collaboration project effectively.”

7) Researcher

Given the key determinants related to the characteristics of the
researcher that affect the research collaboration effectiveness, the findings from the
in-depth interviews from the key informants are as follows.

8) Specialty

When taking into account research work, the expertise or deep
knowledge of the researcher is very important and must be matched with the research
topic. The matching between research topics with the specialty of the researcher is a
critical job of the RC Manager to find out when the research topic is raised by the
engineer. If the specialty of the researcher is not agreeable, then there is risk of
failure.

Generally, the RC Manager is a responsible person to make a list of

researcher expertise in each filed from various universities. By doing this, there is
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allowed RC Manager to be able to match a research topic with appropriate specialty
of researcher in their network list. RC Manager 2 said that “we must find out
researcher who has a specialty enough in their disciplines in order to make sure the
research topic could be solved in the right manner.” This means that the researcher
should have enough knowledge to solve the research problem in the context of
Western Digital Company. Similarly, “we need to work with researchers who have in-
depth knowledge in their disciplines in order to ensure the problem must be fixed with
an appropriate academic standpoint,” Engineer 2 said.

9) Emphatic Listening

Throughout the research collaboration process, researchers need to
understand all of the details and get information surrounding the research topic from
engineers and relevant staff as much as possible. At the project forming and planning
stage, dialogue and discussion between the researcher and engineer is carried out
frequently through face-to-face meetings in order to understand the context of the
research. Emphatic listening skills are a vehicle to bring the researcher out from the
academic viewpoint into the practical world of Western Digital Company. Emphatic
listening practice allows the researcher to be able to diagnose effectively the research
problem before execution.

According to Researcher 6, the “major skill in university of Researcher
as a Lecture is speaking while working with industry is listening.” By doing this,
researcher should be open-minded enough to listen to others. Similarly, Researcher 9
said that “as a researcher we must listen to engineer as area owner in order to get
understanding about research problem and surrounding before taking actions.”

10) Fast Learner

Regarding the research collaboration project execution, researchers
need to learn new things related to the HDD Hi-Technology manufacturing process
and surroundings research topic, especially at the beginning. They should be able to
capture, digest and learn the complicated data of the research project from various
sources related to the know-how of HDD manufacturing within a short period of time.
Being a fast learner is one of the characteristics of researchers that allow them to be
able to drive research projects forward effectively. Researcher 2 said that “Fast
Learner the new thing that beyond academic text book should be a key characteristic

of Researcher. Working with industry leads us to face with new thing every day.”
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Basically, being a fast learner should be a general characteristic of the
researcher that is working with industry. Similarly, Researcher 11 said that “we as a
researcher working toward research collaboration project are encountered with
practical world in HDD manufacturing that beyond our routine jobs in university, fast
learner helps us to execute research work smoothly.”

11) Willing to Teach

Throughout the Research Collaboration execution Process, one of the
activities that should take place is teaching and educating. The researcher, as an
expert that has a specialty in his or her field, ought to deliver some theoretical
perspectives that are interrelated with the research topic to the engineer. By doing
this, they are able to accelerate knowledge spillover from the researcher to the
engineer smoothly.

However, knowledge transfer or spillover cannot effectively happen if
the researcher is not willing to teach. “Researcher should not wait for asking from
Engineer to teach them, willing to teach should come from inner characteristic of
researcher,” said Engineer 3. Moreover, the interaction between Researchers with
Engineers through teaching also stimulates tacit knowledge transfer as well. Engineer
1 also said the following: “Research or Lecturer from University should give
knowledge to engineer thru teaching or interacting, willing to teach is allowing them
to run research collaboration project effectively.

12) Open-mindedness

In the research collaboration context, the role of the lecturer in the
university might not fit the role of the researcher working in the industry sector. The
rank of lecturer in Thai society and university is quite high. Generally, lecturers are
respected by students and others, which can provide the academic viewpoints. Once
the lecturer works in the industry sector as a researcher, the rank and status of the
researcher might not be equivalent to the status of working in university. The
relationship between researchers and engineers is a partnership that is not similar to
the relationship between pupils and teachers in university. Therefore, researchers
should be open-minded enough to accept the feeling of losing some rankings.
“Lecturer should drop their academic rank and open their mind enough to work with

various levels of staff in industry,” Researcher 6 said. For an additional example on
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this issue, Researcher 10 also mentioned the following: “If lecturer or researcher does
not listen to other, there are lost opportunity to get understanding. Open-mindedness

and listen enough will allow researcher to understand on what the issue is”.

5.2.6 Resources

The effectiveness of researcher collaboration projects requires the availability,
accessibility, flexibility and adequacy of needed resources. Given the needed
resources, research collaboration projects require various resources for support, which
depends on the requirements of each specific research topic. For financial resources,
the company that led by Financial Director will consider and approve of resources
spending, so as to ensure an adequate budget upon the proposal for the researcher.
There is approved based on the return of investment analysis with clearly specific
outcomes. Policymaker 2 said that “the budget will be reviewed and approved by
Finance Director depends on a proposal to endure adequacy with a detail of ROL”

Besides financial resources, the tools and equipment that need to be used in
each project are also important for researchers and engineers. The needed resources
should be accessible, flexible, and adequate and suit the requirements of each research
collaboration project. There are many sources that are available for the Researcher to
access and use when required, such as the laboratory of the university and company
and other available resources. “Once any research projects have required tools or
equipment, relevant project owner and researcher is going to check an availability of
those resources from various sources” added by Policymaker 2. However, some cases
where the required tools and equipment are not available in either the laboratory of
the company or the university, to seek them from other partners in their networking of
collaboration is needed. Similar to the idea of Researcher 4, who mentioned that “the
company already has needed measuring equipment to support my request
appropriately without any lacking.”

Moreover, another resource that needs to be prepared in order to support the
research collaboration project is an office for the researcher. Work spaces or areas
with utility should be arranged as appropriate. An office with proper utility as a
privacy area will allow the researcher to be able to work smoothly. Once the
researcher with his or her assistant comes to the factory as scheduled, he/she has a
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work space and meeting room to meet with engineers to discuss research topics. To
support this concept, the engineer 3 said that “Personal computer with office or
working space is needed resources that should be arranged for researcher to avoid a

difficulty to work and meet with engineer.”

5.2.7 Communication

The communication between the research collaboration project stakeholders is
a normal practice that allows all to understand each other. This phenomenon always
happens especially between the RC manager, engineers, and researchers. The
intention of communication is to create a clear understanding of the issues
surrounding the research collaboration project.

Appropriate Channels and Forms of Communication

Many channels are utilized to make communication among stakeholders. The
channels and forms are expanded toward stakeholders in many ways in both formal
and informal such as face-to-face meeting, e-mail, SMS (Short Message Service) and
phone call, etc. The key issue of communication is to make each other understand the
message that is intended to be delivered to all relevant stakeholders of each research
collaboration project.

Further, communication also makes the stakeholders understand each other’s
work style and culture perceivable through the connections among them. This is
beneficial to all of them in terms of adjusting themselves for aligning with all of the
parties that they are working with. Once they are connected through communication
in various forms, the collaboration in working together to achieve intended goals will
take place. Researcher 2 stated the following in this connection: “I feel we are
working in team in which without the gap of difference organization style of culture
due to we are closely communicated among team members.” The mechanism of
communication is implemented and in some cases they embed the trainee student into
the manufacturing process for 4 days a week to work closely with the engineer and to
get feedback information and to take any changes back to the researcher immediately.
“We have a good linkage with front-line that allow us to be able to acquire any static
and dynamic information related to research project,” further added Researcher 2. By
doing this, they are not disconnected with any movements on the frontline as well as

not link up between researchers with engineers.
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5.3 Model of Effective Operational Research Collaboration between the

HDD Industry and Academia

The 3™ objective of this study was to propose a model of effective operational
research collaboration between the HDD industry and academia or university in the
case of Western Digital Company. The operational research collaboration
effectiveness model illustrated in this study refers to the results of the operational
research collaboration that can be accomplished within an agreed time frame, and
achieved or successful per the specific research’s objectives according to the planned
resources from the company’s viewpoint.

The model was formed based on the findings regarding the key determinants
from the key informants’ viewpoint and the researcher’s interpretation using in-depth

interviews. The detailed model is presented in Figure 5.3
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Figure 5.3 The Model of Effective Operational Research Collaboration between the
HDD Industry and Academia




CHAPTER 6

CONCLUSIONS, DISCUSSION, CONTRIBUTIONS, AND
RECOMMENDATIONS

6.1 Conclusions and Discussion

The objectives of this dissertation included three main items: first, to describe
the context of the operational research collaboration programs between the HDD
industry and academia; second, to explore the key determinants of effective
operational research collaboration between the HDD industry and academia; and
third, to propose a model of effective operational research collaboration between the
HDD industry and academia. The findings of this dissertation have answered all three
objectives.

6.1.1 To Explore the Context of Operational Research Collaboration
between the HDD Industry and Academia. This Study is Focused in
the Case of Western Digital Company in Thailand that Quite
Uniqueness of the Industry

In doing this, the expectation toward research collaboration project result is

quick fix solution in short term of any issues in the operations. Later, the paradigm of
research collaboration between Western Digital Company BangPa-In factories has
been shifted to emphasize the knowledge of fundamental or basic science research in
the long term in its manufacturing context. Regarding the source of funds, 100 percent
of the budget related to the research project was funded by the company so that
protecting the right of intellectual property (IP) arising.

The research collaboration program between Western Digital and universities

raises the mutual benefit for both and at both organizational and individual levels. For

the organizational level, the company utilizes the research collaboration program to
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close the gap in theoretical limitations and workforce shortages to gain economic
benefits as well in the form of efficiency and effectiveness improvements in the HDD
manufacturing context for their improvement and growth. It could be proved that this
program has existed under the frame of resource dependency theory in which
Galaskiewicz (1985, pp. 281-304) identified three arenas of inter-organizational
relations: resource procurement and allocation, political advocacy, and legitimation.
Resource procurement, allocation, and legitimation fields involve resource
dependency issues in their descriptive framework. Furthermore, there are also utilizes
research collaboration program to serve a condition of BOI’s requirement and for
Foreign Direct Investment (FDI) to gain Corporate income tax exception. From
academia’s or the university’s point of view, working with the HDD industry, in this
case Western Digital Company, through research collaboration programs allows them
to serve the university’s mission, especially regarding the academic service to society.
Additionally, they also gain financial benefit, opportunity for master and PhD. student
admission, opportunity to train students in real case study in the industrial sectors,
sources of input for curriculum development, etc. At the individual level, working
together between engineers and researchers to execute research collaboration projects
accelerates knowledge transfer among them. Engineers gain theoretical knowledge
from the researcher while the researcher gains practical knowledge of the HDD
industry from engineers. From an individual standpoint, engineers utilize research
collaboration projects to fix problems as well as to improve in their space. Moreover,
as project owners, engineers are also able to take a credit for the project achievement.
The company pays remuneration to the researcher in financial form at the amount
agreed in each project. They also gain more knowledge from a practical perspective
in the HDD industry manufacturing context in which able to bring to share their
students in the class in University.

Regarding the key players that drive the research collaboration project
forward, engineers and project managers as employees of the company, lecturers as
researchers from the university are known as a key players as execution team. These
groups of people play an important role in accomplishing the project. For some

projects they also have students from their faculty get involved as a researcher’s
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assistant. Those groups of people are responsible for execution from the beginning of
the project until it is completed as planned.

In terms of the running of the research collaboration project, there are 3 main
steps that can be discussed. First is so-called “project forming and planning.” This
step is initiated by engineers in any functions where they are faced with some issues
to solve and fix and decide to utilize an external subject matter expert through the
Research Collaboration Program. They work with the RC Manager to match and
determine a competent researcher from any university with their topic. Then, the three
of them—the engineer as project owner, the RC manager, and the researcher—work
together to clarify the purpose of the research project, and the project proposal and
agreement. Second is project execution. The main players in this step are the
researcher and engineer in terms of executing the project per the planned activities
and scope. The official beginning of this step is during the kickoff meeting carried out
by the RC manager, who incorporated with another parties to brief on the research
topic and to open various communication channels among them. Then, a meeting to
update the progress is conducted at planned intervals or as appropriate. Once the
project is completed, the meeting among the relevant stakeholders is carried out again
to review the completion of the research project where a final report is required. Then,
project closure to review the impact of project against objectives. There is determined
the highlight of success and lessons learned in this step as well.

Given the key determinants of the effective operational research collaboration
between the HDD industry and academia, from this qualitative study could be

described as follows.

6.1.2 Key Determinants
The key determinants that could be influenced or impacted toward
effectiveness of research collaboration project between the HDD Industry and
academia are concluded as follows.
1) Clear scope, Goals, and Objectives
The first determinates are a clear scope, goals, and objectives. For any
research project that needs to be completed, it was found that a specific and clear

scope, goals and objectives would be determined to set the direction of any single
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project. In a practical of Western Digital Company, there is clearly defined in a form
of documented information in project charter of project forming and planning step.
This is aligned with a study by Waddock and Bannister (1991) where it is stated that
collaborative objectives should be clear and well-defined.

2) Win-Win Situation (Mutual Benefit) among Stakeholders

Mutual benefit is a Win-Win situation where stakeholders in the
research collaboration project feel obtaining something that fulfill their needs and
expectations regarding both tangible and intangible things and official and un-official.
In the context of the Western Digital Company research collaboration program, it was
concluded that a mutual benefit in which define as a “Win-Win situation” could be
existed both organizational and individual levels. For the organizational level,
Western Digital is obtained in terms of financial benefit that gaining from an
accomplishment of research collaboration project in a form of cost, quality and
productivity continuous improvement in HDD process and also closing the gap of
theoretical knowledge limitation and workforce shortage. Given the win of the
university, it was found that there are also gained in terms of financial benefit in the
form of remuneration. For other view point that consider as a non-financial benefit,
research collaboration projects are able to align with the university’s mission in the
view of academic service to society. Furthermore, the university gains in terms of an
opportunity of graduated student admission from the company, an opportunity to train
students in real situations in the field when students have participated as a
researcher’s assistant and also there are able to get information as a source of input for
curriculum development from the practitioner’s perspective. At the individual level, it
also was found that the win of both the engineer and researcher existed in the form of
mutual benefits. Given the win of the researcher, they are not only gained in terms of
proper financial incentive in the form of remuneration but also acquired new
knowledge and empirical experience that they are able to share in their classroom as
well. Moreover, the researcher also gets an opportunity to publish papers as to the
content surroundings collaboration research topic. For the win of the engineer from a
project owner point of view, they are utilized research collaboration project to
capacitate their performance achievement per role and responsibility. Furthermore,
the engineer also gains further knowledge from the researcher, is recognized by
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upper-level Management, and gets an opportunity for high education study in the
university in which they are made a relation.

3) Strong Commitment of Leadership

The strong commitment of leadership is the behavior of all stakeholder
leaders that they have demonstrated to be dedicated and committed to the research
collaboration project. In this study, it was found that leaders as policy makers and
resource supporting decision-makers could be influenced toward the whole of the
research collaboration process. In Western Digital Company as part of the electronics
industry, the environment of the organizational context is dynamic. The change is
reached the organization dramatically. Therefore, the research collaboration project
could not be sustained in the organization without the commitment if the leader. They
must patiently overcome the old paradigm that emphasizes a quick-fix solution in the
short term view to accompany another approach that emphasizes fundamental science
research for long-term solutions.

4) Trust

Trust among stakeholders is a critical point to accelerate the research
collaboration process. The data and information surrounding a research topic could
not be exchanged or transferred from one to another if people do not trust each other.
It was obviously discovered that there is a high level of trust among stakeholders.
They are willing to open and share all information related to the research topic
without barriers. This phenomenon might be empowered from the non-disclosure
agreement and the culture of the organization as well as the values of both sites in
which aligning with many scholars have determined that trust among stakeholders
could be affected toward collaboration effectiveness both organizational and
individual level. It was proved that this finding, needing to trust each other, is aligned
with the extensive review of Waddock and Bannister (1991).

5) Characteristics of Key Stakeholders

Given the characteristics of the key stakeholders—the engineers and
researchers—in this study, it was found that there are many sub-characteristics that
influenced the effectiveness of the researcher collaboration project. First, the sub-
characteristics of engineers are a sense of ownership and accountability, a strong

background of knowledge, being fast learner, and interpersonal skills and being
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willing to learn. Second, the sub-characteristics of the researchers were specialty,
emphatic listening, being a fast learner, being open-minded and willing to teach. In
the industry, especially in the context of Western Digital Company, the environment
of the organization is so complex and huge data. Therefore, the person that is involved
in a research collaboration project needs to deal with that situation of academic and
practical knowledge discussion as an engineer and researcher should be fast learners.
This finding, sub-determinants that relate to characteristic of key stakeholders would
help to fulfil additional determinant.

6) Resources

Needed resources that are required for driving research collaboration
projects effectively could be defined as financial and non-financial resources. For
non-financial resources, there are needed tools and equipment that should be specific
based on each individual project requirements. In the Western Digital context, to
support the varieties of research topics in the field of HDD manufacturing to drive the
effectiveness of research collaboration projects, it was discovered that effective
research collaboration projects must be required of availability, accessibility,
flexibility, shared resources between the university with industry, and adequacy of
those needed resources. Moreover, the source of resources could be shared and
accessed by both internal and external companies that might be utilized the lab of
their faculty and other partners in which required resources are available. This
determinant or factor also has been discussed by many scholars such as Chrislip and
Larson (1994), Mattessich et al. (2001), and Fyall (2003).

7) Communication

The effectiveness of a research collaboration project between industry
and academia is also required effective communication among stakeholders. From
this study it was found that there are many forms and channels of communication,
both formal and informal, that can be carried out among stakeholders. The purpose of
communication is to exchange understanding regarding the issues surrounding the
research topic. Moreover, the degree of density of communication also creates a
connectivity that accelerates the trustworthiness among them. Therefore, it was
concluded that communication as a tool to create connectivity that leads the creation

of mutual understanding should be conducted in various channels, in both formal and
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informal practice. In this determinants, Pertuze, Calder, Geeitzer and Lucus (2001)
also have mentioned that there should be established a strong communication linkage

with the team as the best practice of industry and university collaboration.

6.1.3 The Model of Effective Operational Research Collaboration

between the HDD Industry and Academia

The model of effective operational research collaboration between the HDD
Industry in the case of Western Digital Company could be described in the form of
quality data as follows.

From the study in the context of the HDD industry, it was concluded that the
key determinants that influenced the effectiveness of research collaboration programs
are: 1) Clear scope, goals, and objectives, 2) Strong commitment of leadership, 3) a
Win-Win situation, 4) Trust among stakeholders, 5) Characteristics of key
stakeholders, 6) Communication and 7) Resources. The sense of researcher
collaboration effectiveness resulted in operational research collaboration projects that
can be accomplished within the agreed time frame, achieved or successful per the
specific research’s objectives according to the planned resources according to the

company’s viewpoint.

6.2 Contributions

Given the findings against the study’s objectives, the contribution of this study
can be described from both theoretical and practical perspectives.

6.2.1 Contribution to the Theoretical Perspective

Regarding the theoretical perspective, the findings that were illustrated from
this qualitative study revealed the key determinants at the sub-level that affected the
operational research collaboration effectiveness between the industry and academia in
the context of Western Digital Company. It could be contributed to inter-
organizational collaboration effectiveness theories in the field of industry and
academia collaboration. For instance, the determinant that relate to leadership, the

results of this study could help to explain further “leadership commitment” behavior
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that beside on previous study by many scholars that mentioned to strong and skillful
of leadership. For an additional example, this study also revealed and explained
further sub-determinants such as emphatic listening, being a fast learner, being willing
to teach and learn, and having a sense of ownership related to the characteristics of
the participants besides skills, knowledge, and interpersonal skills. Therefore, it can
be concluded that this study could be explained further to inter-organization

collaboration theory.

6.2.2 Contribution to Practical Perspective

From the practical perspective, understanding the key determinates of
operational research collaboration effectiveness between industry and academia could
be beneficial to practitioners or management in both the industry sector and the
university in utilizing and adapting the model that was proposed and described in this
study.

From the academic institution viewpoint, given the higher educational policy
of Thailand, the theory of the new public service paradigm, World University
Rankings and higher education institution standards announced by the Ministry of
Education, there are encouraged higher education institutions to work with the private
sector in various channels. However, the direction that just guided on “what is higher
education institution should do?" In order to promote the new public service
paradigm, there is not provided or directed clearly "how higher education institution
should do?" Therefore, the outcomes of this dissertation that raised the model of
effective operational research collaboration between the HDD industry and Academia
would be beneficial to academic institutions in terms of applying the model in the
right manner for enhancing the effectiveness of working with the private sector to
meet new public service paradigm and also to align with their mission.

Moreover, it is a major trend in the context of Thailand that there are booting
up collaboration between government agencies or public organizations, society and
private organizations, currently the so-called “Prachar-Rat” project, to achieve
intended outcomes for maximizing social well-being. For instance, additionally, the
Thai cabinet also intends to promote innovation and science development policy in

Thailand. There are supporting in various approaches to enhance the competitiveness
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of the private sector by developing more values in their products and services utilizing
innovation and science as a base. Thailand cannot produce a cheap products any
more that there are need to change from production driven economy to a value-based
driven economy. First, the tax measure to support this policy is taken place such as
the 10-year corporate income tax exception, the 5-year tax exception for startups, etc.;
second, the cabinet also supports some amount of the budget to stimulate new startups
in business by utilizing the advantage of research outcomes in university to

commercialization so-called “awiisg#hs” or “from on shelf to commercial department

store.” For driving this initiative effectively, the Research Startup Gap Fund
Committee has been established to push up the research results that have been
completed in laboratories of public universities or government agencies of Thailand to
become products and services that are beneficial to the economy overall. This
committee, led by Dr. Vorapol Socatiyanurak, is responsible for reviewing and
approving the funds for any accomplished research projects based on specific criteria
as follows; 1) A fund will be approved for a research topic that contributes to
innovative value; 2) they must be enhanced a value of product and service that created
a value to consumers; 3) they must be possible to produce in commercial and
production without a huge investment; 4) they must be clarified a business plan to
realize approved projects per specific time frames; and 5) the degree of collaboration
with the private sector must be strong. According to Dr. Vorapol said that “Now,
more than 100 research topics of various universities approved to promote business
startup through collaboration between researchers in universities with private sector.”
Therefore, the proposed model adoption also might help to improve the effectiveness
of the work collaboration between researchers of the university with startup investors
in the private sector.

From the industry viewpoint, they are able to apply or adapt a proposed model
to initiate or create the guideline or procedure to manage collaboration programs
between organizations effectively by covering all of the key determinants that might
help to enhance operational research collaboration effectiveness with academia in
their context. For instance, in February 2015, the Thai government with the cabinet
has approved “Talent Mobility Policy” proposed by the Ministry of Science and

Technology to promote researchers’ working collaboration in the industrial sector.
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This initiative encourages researchers from government and university agencies work
full-time in the private sector and get the official-services ages or working ages from
their originated agencies. This policy also explains “what government agencies and
university should do?” but it is not explained in detail “how to do?” to work
collaboration with the private sector. Therefore, understanding and applying the
proposed model could support this initiative in the right manner to accelerate project
achievement per the desired results and outcomes. Furthermore, it also would help
industrial development in value creation through inter-organization collaboration
related to value through research collaboration creation that meets both sites

(academia and industry) mission.

6.3 Recommendations for Future Study

Regarding future study related to this field, it might be applied to other
theoretical viewpoints besides the resource-based view or resource dependency
theory. For instance, it might be focused on the effectiveness of policy
implementation through the policy evaluation process. Further, in this study only
covered the case studied and focused on one organization in the HDD industry in
Thailand. Therefore, it is still have opportunity or chance for other industries that they
also have a collaboration program with the university as well. Additionally, this study
only applied the qualitative method and it would be better if all of the key
determinants could be proved using the qualitative method with a wide range of study
in this area. Additionally, the effeteness of the proposed model implemented in the
HDD manufacturing context might be studied. Furthermore, during the interviewing,
some findings beyond the scope of this study were found, for instance, when a
company is going to merge with another company. Therefore, future study might
focus on the key success factors of the merging of two successful companies.
Moreover, in Thailand’s context, the government has initiated various programs to
promote collaboration between the public and private sectors as mentioned.
Therefore, study in this area could be beneficial to fill out the practical and theoretical

perspectives in this field.
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APPENDICES



QUESTIONNAIRES STRUCTURE FOR INTERVIEWING THE
LEADERS OF THE HARD DISK DRIVE INDUSTRY
AS A POLICY MAKER
(In-depth Interview Questions)

To Answer the Research Questions

1. Please introduce yourself, your brief biography and your company profile
such as vision, mission as well as your company product and overall performance of
your company.

2. Could you please express the origin of the policy of operational research
collaboration program between your organizations with lecture/researcher of the
agreed university for research collaboration?

3. How do you establish the overall purpose or objective of doing research
collaboration program between your organization with lecturer/researcher of
university?

4. As a leader/management, how are your contributing to the operational
research collaboration between your organization with lecturer/research of university?

5. Do you think that the objectives and goals establishment of operational
research collaboration between your organization and university that clear research
topic, mutual agreement and measureable are important factors in making operational
research collaboration effectiveness?

6. Do you think that making a research agreement between your organization
and university that shares a win-win agreement is a key factor affecting to operational
research collaboration effectiveness?

7. Do you think that the strong role and leadership commitment involves in
operational research collaboration between your organizations and university on the
topic is an important factor in making operational research collaboration to produce

effective results?
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8. Do you think that the trust between your organization which proven the
performance of lecturer or researcher in the past and the reputation of the affiliated
university are an important factors in making the operational research collaboration
work together to produce effective results?

9. Do you think that the unique characteristics of the individual are the
researcher or lecturer, manager or project coordinator and engineer who doing the
research work together such as the knowledge, the skills needed is an important factor
in making research collaboration work together to produce effective results?

10. Do you think that the resources needed to do research such as laboratory
equipment as well as adequate support systems are an important factor in making
research collaboration work together to produce effective results?

11. Do you think that effective communication between those involved in
operational research collaboration such as lecturers or researchers, engineers and
project managers or coordinators is an important factor in making research
collaboration work together to produce effective results?

12. Do you think that there are other factors that make the research

collaboration between your organization and university to produce effective result?



QUESTIONNAIRES STRUCTURE FOR INTERVIEWING
THE PROJECT MANAGER OR COORDINATOR OF
THE HARD DISK DRIVE INDUSTRY
AS A POLICY MANAGER
(In-depth Interview Questions)

To Answer the Research Questions

1. Please introduce yourself, brief your biography and your company profile
such as vision, mission as well as your company product and overall performance of
your company.

2. Could you please express the origin of the policy of operational research
collaboration program between your organizations with lecturer/researcher of the
agreed university for research collaboration?

3. Could you please describe your roles and responsibilities of doing research
collaboration program between your organization with lecturer/researcher of
university?

4. Could you please express the purpose and objective of operational research
collaboration program between your organization with lecture or researcher of
university?

5. As a project manager, how are your contributing to the operational
research collaboration between your organization with lecturer/research of university?

6. Do you think that the objective and goal establishment of operational
research collaboration between your organization and university that clear research
topic, mutual agreement and measureable are important factors in making operational
research collaboration effectiveness?

7. Do you think that making a research agreement between your organization
and university that shares a win-win agreement is a key factor affecting to operational

research collaboration effectiveness?
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8. Do you think that the strong role and leadership commitment involves in
operational research collaboration between your organizations and university on the
topic is an important factor in making operational research collaboration to produce
effective results?

9. Do you think that the trust between your organization which proven the
performance of lecturer or researcher in the past and the reputation of the affiliated
university are an important factors in making the operational research collaboration
work together to produce effective results?

10. Do you think that the unique characteristics of the individual are the
researcher or lecturer, manager or project coordinator and engineer who doing the
research work together such as the knowledge, the skills needed is an important factor
in making research collaboration work together to produce effective results?

11. Do you think that the resources needed to do research such as laboratory
equipment as well as adequate support systems are an important factor in making
research collaboration work together to produce effective results?

12. Do you think that effective communication between those involved in
operational research collaboration such as lecturers or researchers, engineers and
project managers or coordinators is an important factor in making research
collaboration work together to produce effective results?

13. Do you think that there are other factors that make the research

collaboration between your organization and university to produce effective result?



QUESTIONNAIRES STRUCTURE FOR INTERVIEWING
THE ENGINEER OF THE HARD DISK DRIVE INDUSTEY
AS A POLICY OWNER
(In-depth Interview Questions)

To Answer the Research Questions

1. Please introduce yourself, brief your biography and your company profile
such as vision, mission as well as your company product and overall performance of
your company.

2. Could you please express the origin of the policy of operational research
collaboration program between your organizations with lecturer/researcher of the
agreed university for research collaboration?

3. Could you please describe your roles and responsibilities of doing research
collaboration program between your organization with lecturer/researcher of
university?

4. Could you please express the purpose and objective of operational research
collaboration program between your organization with lecture or researcher of
university?

5. Do you think that the objective and goal establishment of operational
research collaboration between your organization and university that clear research
topic, mutual agreement and measureable are important factors in making operational
research collaboration effectiveness?

6. Do you think that making a research agreement between your organization
and university that shares a win-win agreement is a key factor affecting to operational
research collaboration effectiveness?

7. Do you think that the strong role and leadership commitment involves in
operational research collaboration between your organizations and university on the
topic is an important factor in making operational research collaboration to produce
effective results?
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8. Do you think that the trust between your organization which proven the
performance of lecturer or researcher in the past and the reputation of the affiliated
university are an important factors in making the operational research collaboration
work together to produce effective results?

9. Do you think that the unique characteristics of the individual are the
researcher or lecturer, manager or project coordinator and engineer who doing the
research work together such as the knowledge, the skills needed is an important factor
in making research collaboration work together to produce effective results?

10. Do you think that the resources needed to do research such as laboratory
equipment as well as adequate support systems are an important factor in making
research collaboration work together to produce effective results?

11. Do you think that effective communication between those involved in
operational research collaboration such as lecturers or researchers, engineers and
project managers or coordinators is an important factor in making research
collaboration work together to produce effective results?

12. Do you think that there are other factors that make the research

collaboration between your organization and university to produce effective result?



QUESTIONNAIRES STRUCTURE FOR INTERVIEWING
THE LECTURER OR RESEARCHER OF UNIVERSITR
WHO DO A RESEARCH COLLABORATION WITH
THE HARD DISK DRIVE INDUSTRY
To Answer the Research Questions

1. Please introduce yourself, your brief biography and your company profile
such as vision, mission as well as your department profile such as vision mission as
well as your faculty and well-known researches which you had done with outside
organization.

2. Could you please express the origin of the policy of operational research
collaboration program between your university or faculty with the Hard Dusk Drive
industry for operational research collaboration?

3. Could you please describe about your role as a researcher involved in
operational research collaboration between your organization with engineers in the
Hard Disk Drive industry.

4. Could you please express the overall purpose or objective of doing
research collaboration program between your department and the Hard Disk Drive
industry?

5. Do you think that the objectives and goals establishment of operational
research collaboration between your organization and the Hard Disk Drive industry
that clear research topic, mutual agreement and measureable are important factors in
making operational research collaboration effectiveness?

6. Do you think that making a research agreement between your organization
and the Hard Disk Drive industry that shares a win-win agreement is a key factor
affecting to operational research collaboration effectiveness?

7. Do you think that the strong role and leadership commitment involves in
operational research collaboration between your organizations and the Hard Disk
Drive industry on the topic is an important factor in making operational research
collaboration to produce effective results?
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8. Do you think that the trust between your organization which proven the
performance of lecturer or researcher in the past and the reputation of the affiliated
university and the Hard Disk Drive industry are an important factors in making the
operational research collaboration work together to produce effective results?

9. Do you think that the unique characteristics of the individual are the
researcher or lecturer, manager or project coordinator and engineer who doing the
research work together such as the knowledge, the skills needed is an important factor
in making research collaboration work together to produce effective results?

10. Do you think the resources needed to do research such as laboratory
equipment as well as adequate support systems are an important factor in making
research collaboration work together to produce effective results?

11. Do you think that effective communication between those involved in
collaborative research such as lecturers or researchers, engineers and project
managers or coordinators is an important factor in making research collaboration
work together to produce effective results?

12. Do you think that there are other factors that make the joint research
between your department or university with the Hard Disk Drive industry more

effective?



o o v [V d
Iﬂiﬁﬁ%1ﬂﬂ1ﬂ1ﬂﬁ1T‘i‘iﬂﬂ]‘iﬁﬂﬂ]‘]&lmf;ﬂ ‘I’ﬂ‘iﬁllﬂﬁﬂ]ﬂ?)‘ﬂﬁ1ﬂﬂiiﬂ~l Hard Disk Drive
d‘ I Y o
niludmmuanlaug
(In-depth Interview Questions)

INOADUMBINNIIDY

1. voldvuuuzihlsgiadiudi Tasdge Uszinueansvnus onu189 UV 15U

v o

a [y} a a [Y] 4 { 1 a ) a 1 a o
ATINAU NUTE NI Lmzwammmﬁmuwam ﬂaaﬂ%uwamimmmmiuﬁlmma ] UBNUTHN
IO UGN UYDINIY
Y 1R 2 Y ~ A o Aaw 1 [ 1
2. ﬂl@iﬂﬂ?uﬂ:ﬁm’lm’mﬂ Fgﬂlill@]u ‘1/]3JTV]h]f]JGU'ENHIEJ'LI'lﬂsl,uﬂ'lfi‘ﬂ'l'ﬁ]ﬂiﬂﬂﬂuiﬁﬂ'ﬂﬂ
1 1 Y] d A v Aav a v A Yy 9 1 A @
Wu’)ﬂﬂ’luﬂ]@ﬁﬂl@ﬁﬂ’luﬂ‘]J@'lﬁ]'lfl'EJ’ViﬁE]‘Llﬂ'JFﬂfﬁ]'lﬂllW'I’TI/IfJ'laEJ“l/]Ul@llell’Og’lﬂﬁﬁi’Jllllﬂﬂu

' o o J 1 o Aaw 1 @ 1
3. ‘V]'luﬁﬂ'liﬂ'lﬂuﬂ')@]i}ﬂigﬁ\iﬂ ‘Vi%'i) i]ﬂlql\TVT3J'IEJI@’Iﬂi'JiJGluﬂ'liﬂ'l'Jﬁ]ﬂi’JllﬂuigW'ﬂﬁ

[

NUIBNUUDINIUA VO ITTHT 01N I8N INeas 13oe19]s
9

A a \ 3 J L

{ < o ' o o A
4. Tugruzgdudimiedusvis mudidiulumsaivayunisiiitesaunu

U

A @

1 1 1 @ o aw a v
i$‘Vi’JNﬁu’Jﬂﬁu‘UﬂﬁVﬂuﬂ‘UﬂTmifﬁ’ii’ﬁluﬂ’Jﬁ]fJ%'lﬂllﬁTTVIfJ'mEJGluE‘IJLL‘]J‘UGLﬂ‘]j)N

' a J o v J o Aaw 1 o '
5. ‘ﬂmﬂmmﬁmwummﬂixmmgam’jmmmmmim’mammuiwaw

v
Y v A v

] 3 o o ao a @ v Y a [
‘H‘L!’JENTL!GU@\‘]‘VITL!ﬂ“]J’EﬂiniEJ’H?J’E]‘L!ﬂ'Ji]‘t’Ji]1ﬂllW13ﬂ81ﬁ81ullﬁﬁgﬁﬂﬂ7ﬂﬂ1‘i'} INYALIU JBUTY

9 w

1 @ @ Y [ o 9 Ao v Y é’, a ] s A
sauny vazdanald Wudasedrdalumsilimsideluiiveniny o Mewnadning o

szansma

1 a

6. MUAAN MINTOANAINITTNITITTHINHUINUNT 0UTHNUDIMUA VD115

@ [

A a a @ oA 9 a Eal 1 A . . I o
N391N2venNUMIINIaeNne linanalse Tor1sIuNU 30 Win-Win Agreement 111930

ow'o 9y 0o Aw v Y aué’, a v Jaa A Aa A
dragni 1nmsiIeluiivens 1981y o Manaansng Uilszansua

'
9 [ [ @

1 a 1 { 3 A T o A o A 1
7. MUANI UW'IJ’W]‘?ILGIBI}NLLGUQ 3JﬂﬂlllqlGZJwU’e'NWi}mﬁflmﬁumﬂumiﬂn gIIUNUY

9
Y [

FLHINHUIBNUNIT DU HNUBIMUAUDIT W3 01 AITEAUM INedslindonsIde1ue

v
S A

I v o o Ao Y o Aaw 1 v A o Aa a
L‘]Juﬂilﬁ]EJ?T"Iﬂiy)VW]flﬁﬂ”ﬁVﬂ’Jﬁ]ﬂiflﬂJﬂulﬂﬂWaaW‘ﬁ‘V]ﬂ HUszanswa

1 a 1 [ { A 4 4
8. NMUAAIN ﬂ’JNJ]l’SJ’JNGlﬁ]ﬂuigﬁﬁ’JNﬁu’Jﬂﬁu ﬁWQ’%H%TﬂWﬂQTUﬂJ@Q@ﬁ]ﬁﬂﬁ%@

J [ a

a = A o a v Aw o d& v Ao o o Y o A w
N7 ﬂﬁluﬂﬂﬁ l,l,ﬁ3GI)"E']!,’GTEN"U’E]\‘lllW'l’JVIEJ'IﬁEWIﬁ\?ﬂ@HJHﬂ%%EWIﬁ'] i‘g‘l/l'lﬁlﬂﬂ'lﬁ/]'nﬁ]ﬂiﬂllﬂulﬂ



139

1 a 1 o v Aaw 4 o
9. MUAAIN AUANHUSIAWIZUDIYAAD ﬁﬂuﬂ')ﬂﬂ W%ﬂ’fﬂﬁﬂ'ﬁﬂ ﬁﬂﬂﬂWﬁWdﬂlﬁj
a { o aaw 1 o ] o 1o & I v o @ { o

UszanuauTasnms uazdens Mhasesamnu wu anwud dnszisuilu dudsedng b
1 v A o JAA A a A
SAINNUNANAaNTNA NU5aNnTHa
9 Pl o Aw ' A A Y a oA [
61‘]511!ﬂ15°|/l']'3%8 IHU IATONUD W@QﬂgﬂﬂﬂWﬁ@]N

FAION
o v A o Y o Aw 1 v A v daa
mﬂmﬂﬂﬂﬁmamnammum@ma‘mm@

z)r 3

IR PR RRRL
1 a 1 o Ao &
10. MuaAaN nSnengnsuilu

A o A A I @
AADAIUISUUNTUUTYUNNWIIND Wuilay

YA A A 9 o o A w
ANNUTIUINYIVDINUNITNIIVY

G

Uszansna
' Aa A A A A a '
I1. MuUaaIN nsaea1snaNlseaninaseriig
1 o 1 d A v Aav A Y v A 9 I @
FINUNU YU §191TINTDUNIVY AIAINT Glﬁ@@fﬂuQﬂﬂﬂ'ﬁ'ﬂﬁ@Eljﬂ§$ﬁ'lu\°l'luiﬂ5\°lﬂ'lﬁ Wutave
o o A o Y o Aaw 1 v A v dAA A a a
38 iUu‘l/]‘l/]'lGLWﬂ'lﬁ‘]/l'l')i]ﬂfl")llﬂulﬂﬂwaﬁwtiﬂﬂ llﬂfl'gﬁ“ﬂ‘ﬁWﬁ
] a = o A =) A A o Y o Aau 1 @ 1 ] A
12. MUAAN ll‘]ji]i]f.l'ﬂu 9 ’t’]ﬂ’l’fﬁ"t’]]‘lN'I/Wl'lsl,W'Vﬂﬂ'lﬁ'ﬁ]ﬂﬁ')ﬂJﬂu FEUINHUINNTIUYITO

a o 1 (% 4 v Av a @ a v A a a
Ui‘]&l‘]/lﬂl’ﬁ]\‘l‘l/nuﬂ‘]J'E]ﬁ]'liEJ’VﬁiE]uﬂ'Jﬁ]fﬁnﬂllﬁ'n‘l/]fﬂﬁﬂ Lﬂ@Wﬁﬁ‘W‘ﬁﬁa flﬂigﬁ‘]/l‘ﬁWﬁ



13 ° (Y] v Y dJd
Tnssademmudmsumsdumpadiamsvsedilszauauvesasnns
N N c; < Y
MAYATHN35M Hard Disk Drive Niflugaamslasimsamulaing
(In-depth Interview Questions)

INRADUMBINNIIDY

Y1 o a1 o 1 an a o ] 1 1
1. GU’E]Slfl/f%1ullu$u1ﬂi$ﬂﬁﬁ3uﬁ’31ﬂﬂﬂﬂ ﬂizammmymw%wmmmmm‘wm L¥U

Ay o d o

a a o I 1 a oA Y ! a o
ATYNAU WUTEND uazwammmﬁmuwam mamuwam*smmmmiumuma ] UBNUTHN

WIDNUIINTUVDINIY

2 Yy

Y 1R ~ o Aaw 1 [ 1
2. ﬂlﬁ)iﬁﬂWNﬂ?m1Lﬁ1ﬂ\1 YALTUAU ‘1/]iJW]]l‘]JGUENLlIEJ“LHEJSI,Uﬂ151/]1’3i]ﬂ§’33Jﬂ145$1’i’JN

Q

1 1 @ d A v Aaw a v A Yy 9 1 A o
Wu’)ﬂﬁ'luﬂ]@ﬁ‘]/l'luﬂﬂ@'ﬁnﬁﬂﬁi’ﬁ]uﬂ’)i]fﬁ]'lﬂiJWTJ‘VlfJ'laEJﬂUlﬂﬂJelJ@ﬁﬂa\ﬁ’Jllllﬂﬂu

Y =] Y A v Aa J A A 9 @ o A w
3. GU'E]SI,W‘VHHLQ'IEN UNUIMNAUINANIUITIUAAGDUIDINTUNLINYIUDINY NITN1IY

$IAUTEHINHUINIUVOIMUNUDINTIHT DI NITBNNH Mo lauToanadT i 0N

1 (% 1

9 1 R w L= [} 0o Aw
4. walimuanaIngszasn wie 9a3aNIe Tagsu UM MITeTWAUITEHI
NUIBUUDINIUALDITIWI 01N ITEDINNHIINGAY

A g Yo Ay ' A ) o
5. Tugmendugiamsvsediseauaulasams muldrulumsaivayumsm

o 1 % 1

a 1 J [ d v Ao a o
9 fJi’Jllﬂui$‘Iri’JNWH’JEJﬁHﬂJ@QVHHﬂ‘U@W”ISﬂﬁ%@uﬂ’l%memJ‘H”I’J‘VIﬂTﬁﬂiugﬂLmUﬂlﬂﬁ}N

1 a 1 ) [ o o Aaw 1 [ 1
6. ‘Vnuﬂﬂ’ﬂfnifﬂﬁuﬂ’J@]Qﬂizﬁ\iﬂlmgﬁhﬁlﬂﬂﬂlﬂﬂﬂTiV]T’J‘ﬂEJi’JiJﬂuiZTT’JN

@ [ Y

NUIUVDINIUAUDINTINI 01 NITB NN INeae luuaaziidomItenFany sousy

o w

1 @ Y] Y I Y] o Y Ao v Y 3’, a v IdAA A
TJIUNU Llﬁ$’3ﬂwﬁulﬂ Lﬂuﬂ%ﬂﬁ”mm“lumsmiwmsn&“lummauu  NANAANTNA Y

szansma

1 a 1 o o Aw J 1 a o 1 [ 4
7. MUAAN ﬂWiT]'lelgl}’E]G]ﬂﬁ\?ﬂ'li‘1/]']3%EligW’J'I\N’T‘Ll'JENWHTT%@UiEVIﬂl@QVHuﬂU’E]'mWiEJ

v
£ QI S 1 3

A a a o Y a Eal A . . I o
N391N2venNUMINIaeNne linanallse Tow1sIuNU 30 Win-Win Agreement 111930

o o A o Y o Aw v 9 aw & a v Jaa A a A
A i‘g‘ﬂ‘ﬂfl“ﬁﬂ1i1/l'l’Jﬁ]ElGluW’J"ll’E]ﬂ1i’Jﬁ]Eluu N INANAANTNA ilszanswa
9 [ o 1 [

1 a 1 { < = ] < ) { A av
8. MuUAAIN 1J‘1/]‘]JTVI‘1’/:'IL"IBJ}11LL"U\1 Nﬂ'ﬂﬂialﬂllu"llﬁ)\ili TﬁlﬁﬂﬁﬂlﬂﬂﬂﬂﬂTfiWT’Jﬂﬂi’JNﬂu

9
% v

' ] a o ' @ J a o a @ @ awv
i%W’JNWu'JEN'luﬂ%’ﬁ]ﬂi‘klﬂﬂl’f]ﬁﬂ'luﬂﬂ@'m'ﬁﬂﬂ%ﬂuﬂ?%ﬂ%'lﬂllﬂ'nﬂﬂ'lﬁElcluﬂﬂelal}@ﬂ'li’mfluu il

I v o v Ao q ¥ o Aw 1 v A o JAA A a A
!f]J'LJﬂﬁ]%ﬂﬁ1ﬂﬂ]u1/1‘I/Iﬂ‘l/iﬂﬁﬂTJ%EJi’JllﬂulﬂﬂNﬁaW‘ﬁ‘ﬂﬂ Hilszansna



141

Qﬁﬂ mﬂwmmmmmmsﬂma

9. Muaa anuIdelenusznineniieau ing
Ao o & v Ao w o Y o Aw I v Aa
nauiavendiagilimsinIsesaununae

a o = d‘ = a v
198 110AA 1AZFOITEIVOIUNIINAINT

@

un
v JdAaa A a A
NaaNTNA YUscanswa
1 a 1 o A v Ao A J Yo A Y
10. MUAAI AUANHULIRNIZVDIYAAA ABUNIIY 130919138 7 ﬂmﬁm@@
2 sinweiisuiu futdoddin

Uszauanulnsans uazIfInNg NNV IWAU 1FU AW

o Aaw I [ a [} J a a
“lﬁ’mivm%s’nmumﬂwaaW‘ﬁﬁd Hszanina
I Y
1. fisuiludealdlunsihise wu invesde Hoalfiamad o
v o @ ~ o 0o A w @ Y] s A
e linisidtesununanaansna o

MuUAAN 'V]TWEnﬂi
A @ A A <
ANDAIUISUUNTUUTYUNINYIND Wuilave U

Yszanina
A A Aa A U Sld'd 1 =
12. MuUAA MIgeasNANYszanInaseHINENNaINNEIVBIAUNITHIIY
a Yo Y <3| @
AIns aaeadudiamIvsedlszaiuaulasins Wuldy

1 o 1 o v aw
TJIUNU BU 61%15ﬂﬁgﬁluﬂﬁl ]
o w v JAA A a a
@ iUu ﬂ‘ﬂﬂﬁ“l/l'l')i]ﬂiﬂ]llﬂulﬂﬂwaﬁW‘ﬁﬂﬂ llﬂ‘igiﬁ"ﬂ‘ﬁwﬁ
o A = A A o Y o aw 1 v
NUANI ll‘]ji]i]f.lﬁlu 9 fJﬂﬂﬁﬂqﬂﬂﬂ1iﬂﬂ1ﬂ153ﬁ]ﬂﬁ’)3~lﬂu TEHINUUIGITUNTD

13.
d A v Aav a @ a A A a Aa
VTHNYDIMUNUD1015WI01NITYNINNHIINGNAY tNanaaning U1sednsHa



o o (Y] Y] dia Jd
iﬂ‘NET%1Qﬂ1ﬂ11]7;711’15'”ﬂ1iﬁ'3~lﬂ1‘l&lﬂ!’3ﬁ'3ﬂ‘§ﬂlﬂﬁ@ﬁﬂﬂ‘iﬂ]ﬂ?)‘ﬂﬁTﬁﬂi‘JN Hard Disk

U U WV WV

y o A av ¢ a [
Drive ﬁ“ﬂTJ Elﬁ"J?J ‘Hﬂ‘iJ‘L!ﬂ?%ﬂﬁ%ﬂE)]“l]]‘iﬂiﬂﬂ%l‘l’ﬂ?]‘i’lﬂ"lﬁﬂ

(In-depth Interview Question)

INRADUMBINNIIDY

1. woldmuuzihlsziaaiudaTasdeo Uz inueaus ENUIont1891UU0IN 1Y (U

Ay o ¢ o

a a ] P a o Aa F) 1 a o
IFONAU WUFLNY LASHAANUNAMUNEA AADAIUNANTANUUIUTUAIUAN 9 VBIUTHN
WIDNUIINTUVDINIY

Y 1R A 9y A A = Yo o Aaw 1 Y
2. 51]@11’71/”1“1?@1!“@’]0\1 ALITUAY WNWWhlﬂﬂQﬂ']ﬁllﬂﬁ‘llll@ﬂﬁll']ﬂch‘lﬂ']ﬁvn’lﬂfﬁjllﬂu

@

FEUINAINIUNITDH U UYDINIUNUDI1TTHI 01N 1NNKIINdeN IalTonnas

1 A [
JIWUDNU

Y = Y A v A 1 A d a =
3. Guaclwmmmm °U°I/I°1JTI/I“I’TLH“I/Iﬂ’JHJﬁ‘UWﬂGI)”E)TJﬂl@ﬁﬂ?l&il&ﬂ?ﬂgﬂlﬂu’lﬂ’lﬂﬁ

AE0IAUNTIITETIUAUTEHINHUIGITHYDINIUAVDINTIHI DU NITHVINUHIINGIGN

o 1! 3

Iy 9 o A
"lmma@mmm’u‘ma%mmn

1 1 [} o 1 o Aw | [ 1
4. volnmuaneingseasn nie 9aienNIeued InTINsMIMITeTINAUTENIN

[

NUIBUUDINIUALDITIHI 01N ITEDINNHIINGaY

5. wuaamsimuatagiszasdnazitmuievean1siitesunusenan

@ [ v

] 3 o o ao a @ v Y a { [
‘H‘L!’JENTL!GU@\‘]‘VITL!ﬂ“]J’EﬂiniEJ’H?J’E]‘L!ﬂ'Ji]‘t’Ji]1ﬂllW13ﬂ81ﬁ81ullﬁﬁgﬁﬂﬂ7ﬂﬂ1‘i'} BNTAIY gONTU

1 @ @ Y v o w o 9 Ao v 9 é’, a ] s A
sauny vazdanald Wuasedrdalumsilinsideluiiveniny o Menadning ¥

szansma

1 a 1 o o Aw J ] a o 1 o 4
6. NMUAAN ﬂWiT]'lelgl}’E]G]ﬂﬁ\?ﬂ'li‘1/]']'3%EJ§$W'J'N’I’T‘Ll'JENWHW%flﬂi}Jﬂﬂl@QTnuﬂ“Uf]'mWiﬂ

v
£ QI S 1 3

A a a o Y a Eal A . . I o
301UNIVENNNIINGasNN0 1vinanallse TasisIuNU 150 Win-Win Agreement 111970

=~

v
o

o w A Y o Aw ) aw & a v dAA A a a
A i‘g‘ﬂ‘ﬂﬂﬂﬂﬁ‘I/ITJﬁ]EIGI,uW’J"IJE]ﬂﬁ’Jﬁ]Emu N INANAANTNA ilszanswa
9 [ o ! o

1 a 1 { < = ] < o { A a v
7. MuUAAN 1J‘1/]‘]JTVI‘1’/:'IL"IBJ}11LL"U\1 nmmmuummwf WﬁlﬁﬂﬁmﬂﬂﬂUﬂWi‘ﬂWQﬂﬂi')Nﬂu

9
% v

' ] a o 1 @ J aov a @ @ aw
igﬂ’ﬂ\‘]ﬂu’JEJ\TI’H“H%’f]‘Ui‘HT]GU’E]\WI'luﬂU’E]'Iﬁ]'IiEIW%’E]uﬂ')ﬁ]EJ%'IﬂllW'I’JVIEJ'IﬁElcluﬂﬂélglj’f]ﬂ'li'ﬁlfluu il

I v o v Ao qY o Aw 1 v A o JAA A a A
!f]J'LJﬂﬁ]%ﬂﬁ1ﬂﬂ]u1/1‘I/Iﬂ‘l/iﬂﬁﬂTJ%EJi’JllﬂulﬂﬂNﬁaW‘ﬁ‘ﬂﬂ Hilszansna

1 a 1 [ { A 4 4
8. NMUAAIN ﬂ’JNJ]l’SJ’JNGlﬁ]ﬂuigﬁﬁ’JNﬁu’Jﬂﬁu ﬁWQ’%H%TﬂWﬂQTUﬂJ@Q@ﬁ]ﬁﬂﬁ%@

[ '
v A [ 1 (% a

Aa ~ A = a v A v v o Y o A w
N1 ﬂclu@ﬂ@]LLE‘ISGBGLZ‘TENGU’ENNWTJ‘VIEJTEIEJVIﬁQﬂmﬂuﬂM]EJVIﬁW aumﬂwmsmnﬂsammﬂ



143

d Yo A 9
§ gvanianiof

9. MUAAIT AUANYULIANIZYDIYAAD AOUNIVY ﬁ%m%ﬁ
2 inpziisuiu Sludesedidgiin

Yszauanlagans uaziaing N1IT8I WA 15U ANUF NDBY

1 Y] 4 a a
T miuianadning ilseangna
9 Pl o Aw ' A A Y a oA [
apal¥1un137398 19U 1A Hioal Riiansae o
1 o S A

' a o Ao
10. MuUAAN NSNensNI N
5’31Jﬂulﬂﬂwaﬁ/1/‘|‘ﬁ°l/lﬂ y

v o w A o Y
mﬂmﬂmﬂwmiﬂn%ﬂ

A o A A 3
AADAIUICUUNTUUTUYUNWIIND 1Wuiave

szansma
ydd [
AitiduRertetunsiise

11.

1 a 1 d‘ d'dd a a
NuAad MIdea1snanlszaninaszning
a Yo v
AIns aaeadudiamIvsedlszaiuaulasins Wuldy

1 o 1 4 v aw
TJIUNU BU mﬁmw%um ]
o o A o Y o Aaw 1 v A v dAA A a a
@ u‘l/]‘l/nglfﬂﬂ1§1/l'l'3i]ﬂ5’JﬂJﬂuLﬂ@Naﬁ‘W‘ﬁﬂﬂ llﬂigﬁ"]/l‘ﬁWﬁ
o A = A A o Y o aw 1 v
12. MuUaaN ll‘]ji]i]f.lﬁlu 9 ﬂﬂﬂiﬂ]liJ‘VWnsl,W‘l/ﬂﬂ1ﬁ'Ji]ﬂﬁ’)3Jﬂu TEHINUUIGITUNTD

(% 4 v Ao a @ a a a
Ui‘]&l‘]/lﬂl’ﬁ]\‘l‘l/nuﬂ‘]J'E]ﬁ]'liEJ’VﬁiE]uﬂ'Jﬁ]fﬁnﬂllﬁ'n‘l/]fﬂﬁﬂ Lﬂ@Wﬁﬁ‘W‘ﬁﬁa flﬂigﬁ‘]/l‘ﬁWﬁ



v 1 %

TAS9a 3 1M IHS UM TFUM BT INUHINNABNTII Va5 IND
2NATINITN Hard Disk Drive
(In-depth Interview Questions)

INRADUMDINNIIDY

v d

Y o a1 @ ] ) 1 1 1 a o
1. wolnuuuzindsziaaiuallagge 152 IAU0arU8IUUBINIY (¥ U TFaNF
Y a N o W o a 9 o Aaw I 1Y
WUTLND LALANLHID A1 INNIUTINA aaeaduran a1l uaIu luaunsiIvesuny
WU UNYUBN
Y L= 2 Y ~ ~ =3 Yo o Aaw 1 @
2. veoldvungaaide yaGudu Mnd lldems 1d5useumnelumsiasesaunu

FENTNNUIBNU AV WID WHINGGEVOINUAVIAINT TUNIAQAAI4NT5U Hard Disk Drive

=~

Yy 9 ' A »
%Vlﬂhﬂ]@ﬁﬂaﬁﬁﬂhhﬂﬂu
Y =] ¥ A v A [ A J v aw A
3. GU’E]GlWTnuLEﬂiN umumwummmmvm%aummmuiu;@mz‘wLﬂuumi}ﬂm
1 9 [ o Aaw 1 % 1 1 1 v Aa .
L?]EJ’JGU’E]QﬂlIﬂ1§1/l'l'3ﬁ]ﬂ5’<]llﬂu5$W’J'NWH’JFN'IH"UE]\WI'IuﬂU3ﬁ3ﬂ51uﬂTﬂq¢]ﬁ1WﬂiiN Hard Disk
A AN Y Y ' A o
Drive %Vlﬂhﬂ]@ﬁﬂaﬁﬁﬂhhﬂﬂu
9 =Y J A [] o Aaw I Y 1
4. ﬂlﬂjﬁﬂTHLaTﬂQ’J@]Qﬂizﬁﬂﬂ 130 fgwwmmmﬂmqmsmsma%imﬂuszmn

NUIPNUVDINMUAUNINGANI¥NITY Hard Disk Drive

1 @ 1

5. muAanmMsmruaiaglszasauazihninevesnsiitesmniuszrineniu

'
9 Ay A o

WIONUIBIIUVBIMIUNUNIAGATINNTTY Hard Disk Drive lunaaziidoveinsisendanu

o o

@ 0 ) o Y 3 o o Y Aav v Y gi a v JAA A
YoUIUIINNY L!ﬁ%?ﬂwﬁ]lﬂ L‘ﬂu‘ﬂﬁ]fl]fJ?fTﬂﬂJuGl,uﬂ”Ii‘Vl”lﬂlﬁﬂ”li’J%ﬂiuﬁ’JﬂJ@uu N INARAANTNA U
Uszansua

6. MUAAIT N1TNITOANAINITNIIVYTLHINNNIUKTOHUIIITUVDINIUA

v A .

1 a Edl <
MAYATIYNTIN Hard Disk Drive nalinanalss Towisaunu ¥39 Win-Win Agreement 1u

]
A o [ a

v o o Y o Aw v 9 ao 3}; a A A a
Tavedragnm limsniivteluiidensitedy  NARAANING NUszansma

1 a 1 A 9 <= T Yo A A 9 o o Aaw 1 @
7. MUAATIT UNUINNLUNLLUS HANUIIVUVOINUININGIVOINUNITNTIVYITINNU

A

FEMINHUIGNU ANL HID UNINGIABUYBIMIUNUNIAGATINNTTN Hard Disk Drive Tuiido

9 o 4

aw & I @ v A Y o Aw 1 v A (% Aa A a a
N13IVIUU lﬂuﬂﬁ]%ﬂﬁ1 ﬂJU‘VI‘VIﬂ‘HﬂﬁﬂTJ%EJi’JMﬂuLﬂﬂNﬁaW‘ﬁ‘ﬂﬂ Hilszansna



145

1 1 $ a o 1
3IMY ANgIINIHaUYeINIU THUNUINUDY
Aa o = Lﬂ' = a [ d' v v [ d' o o o Y 0o Aw
n29eluedn uazdaiTesvoniIIneaendanaiulrendiagilviniiiige
ti'd = a a
A Nilszanswa
1 a 1 [ A v Ao A d Yo A
9. MUAAI AUANHULIRWIZYBIYAAA ADUNITY ¥3DDI1V158 HIANITH
Ao Aaw 1 ] ] Y o Ao & 3 v o w Ao
M85 151 ANwg Navenduiu Wudsdedagnm
o Aaw 1 [ a [} J y a a
I msinsesmsunanaaning JUszanswa
1 a 1 o Ao & Y U o Aw 1 A A ) a oA 1
10. MuAa ninensniutuaeelelunmsiiite s nTele Healfiianisa 9
o (% d' o Y o Aw I [ a [ c{d’d =1
AN 1Mn13I98I WA NARAaNENA U

1 [ a

muaa Ay Hnelesusey
SAIUNULD

9
o]

szauanulnsanis uagIAINg

A @ A A < @
@aﬂﬂ%u53UUmﬁuua1§uﬂLWﬂqwa lﬂuﬂﬁ]ﬂﬂ

Yszanina

' a ' A A a a A ' YAy = 9 @ o Aaw
11. MuUAAI1 MIaea1sNANYszansnasenINANNaINNEITEINUNITITY
a Yo Y <3| @
AIns aaeadudiamIvsedlszaiuaulasins Wuldy

@ [

1 o 1 4 a
JIUNU LU @1ﬂ1§ﬂ?ﬁﬂuﬂﬁl ]

o o A o Y o Aaw 1 v A v dAA A a A

ﬁ1ﬂiy‘1/]1/]’lal1’iﬂ'l§1/]'l'3ﬁ]ﬂi?ﬂﬂulﬂﬂwaﬁ‘wﬁ‘ﬂﬂ Nﬂi&’ﬁ‘ﬂ‘ﬁﬂﬁ

] a L= o A = A A o Y o Aav 1 % 1 1 A

12. MUARIN Mﬂﬁ]ﬁ]ﬂﬁ]u 9 ﬂﬂﬂﬁi’]]‘liﬂﬂVI']GI,WVI'Iﬂ'Iﬁ'Jﬁ]ﬂi'JiJﬂ‘L! JEUHINNUNTD

] J @ a o A
HTUIYNUUDINIU NUNIAYATT1HNITTY Hard Disk Drive mﬂwaawﬁ?} ﬁﬂig’d‘ﬂ‘ﬁwa



146

P v .
i #15. 0526.02(3)/ N & AEIgUTEAMAUMAnS
anulndiaiauuimsmans

paedy v1ensl ngamwe 10240

\mm Wwey 2557

- ° a a <
LI 'uam'maqmswsﬁﬁaga'lumim'muwuwuﬁ

Sy

#au ursanlea ufa@nae sWausesada 5420142034 Unfinsindngns
Sgusymaumansguindin a11nsdanisniaiguarainienyuy ausigussmaumans an1lu
Yaudinvauuinsaans masdnuideluiide “Determinants  of  Operational  Research
Collaboration Effectiveness between Industry and Academia: The case of Hard Disk Drives

5 ‘ > a v . I3 a v ¢ cal o o
Industry in Thailand” (nedl §¥28mans19158 as.inwurmud ledvasiug Wuennseivine &
LY o ‘ - o
UnAnwduduasiosfunideyaiteusneumsidewineniinug

¥

¢ qyva & 1 ' ' avd 4o
ﬁm¥7§ﬂszﬂ1auﬂ1ami 1ﬂWﬁ]15ﬂJ1l“u')'\Mu')ﬂ\i'\uﬂa\]ﬂquugﬂt'ﬁﬂq'ﬁ'\m

fivszaunsel wazflvevtrenmsinfunuiiferfestudifeiine Jufounniovesygynli
wiwalya uidms Aunirvedeyauardunaiifiieadedumisnudeinvening mndeyauay
nvazdualaiineszameliindnwmsuld sennungandusanuazenliday sailviuanunse
Uszauaufy uiganlea uirdnde 16finuisiavinsdni 081-423-0497 w3e E-mai:

schok.56@gmail.com

AuzigUsEmaumans niviadlasumiueyinseianviudied Javeveunnan

VOUARIAULL
(509ANT1N5E AT.ysyevud Wleming)

SORNUANEINIMIUJURT 1IN TN
AUARNILITUSTMaumans

dinnuarymsrae (nguaumsdne)
Tnsfwi 0-2727-3918
Tnsens  0-2377-3243



BIOGRAPHY

NAME Mr. Somchok Kaewsidoung

ACADEMIC BACKGROUND Bachelor’s Degree with a Major in Technology
Electronic from Phranakhon Rajabhat
University, Bangkok, Thailand in 1995 and a
Master’s Degree in Industrial Education from
Srinakharinwirot University, Bangkok, Thailand
in 2001

PRESENT POSITION Sr. Manager, Division of Factory Quality
System, Department of Quality Assurance
Engineering, Western Digital (Thailand),
Autthaya Province, Thailand



	THE DETERMINANTS OF OPERATIONAL RESEARCHCOLLABORATION EFFECTIVENESS BETWEENINDUSTRY AND ACADEMIA: THE CASE OF THEHARD DISK DRIVE INDUSTRY IN THAILAND
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER 1 INTRODUCTION
	CHAPTER 2 THE HARD DISK DRIVE (HDD) INDUSTRY IN THAILAND
	CHAPTER 3 LITERATURE REVIEW
	CHAPTER 4 RESEARCH METHODOLOGY
	CHAPTER 5 RESULTS OF THE STUDY
	CHAPTER 6 CONCLUSIONS, DISCUSSION, CONTRIBUTIONS, ANDRECOMMENDATIONS
	BIBLIOGRAPHY
	APPENDICES
	BIOGRAPHY

