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ABSTRACT

The purposes of this research is to investigate the relationship between strategic
technology transfer capability and firm performance through the mediating influences
of new product development, valuable operational improvement, outstanding business
effectiveness, and sustainable organizational competitiveness. In addition, five
antecedents including, proactive business policy, top management support, organizational
resource availability, competitive market intensity, and technology growth munificence,
are also examined the influences to the dimension of strategic technology transfer
capability.

Drawing on the absorptive capacity theory, dynamic capability theory, and
foreign direct investment in Thailand, the conceptual model is empirically tested via
quantitative methods of gathering data from 1,880 information and communication
technology businesses in Thailand. The results were derived from a survey of 286
managing directors, managing partners, or manager of each firm that have been regarded
as the key informant. Approximately response rate was 20.38 percent. The nineteen
hypotheses are utilized to examine and prove by descriptive statistics, correlation, and
multiple regression analysis.

The results suggest that technology innovation focus that one of five dimensions
of strategic technology transfer capability have significant influences with all of five
outcomes consequences. Technology learning capability, technology exchange
competency, and technology change awareness have partially significant positive effects

on all outcomes. Interestingly, technology acceptance orientation has been found to be




only variable relating to new product development. Furthermore, both internal and
external determinants have impacts, at least partially, for each dimension. Top management
support and technology growth munificence seems to be the most crucial. Meanwhile,
innovative culture plays a significant moderating role with the relationships between
proactive business policy and technology exchange competency and top management
support and technology acceptance orientation. Therefore, using strategic technology
transfer capability can enable firm achieve sustainable organizational competitiveness
and firm performance. The theoretical and managerial contributions, conclusion, and

suggestions for future research are also discussed.
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CHAPTER 1

INTRODUCTION

Overview

At the age of the contemporary business world that has dynamic and
continuous change, an enterprise is being competitive as the result of introducing new
products or services and innovating business processes to have faster than competitors
(Krsti¢ & Petrovi¢, 2012). Under the circumstances that the business firms are faced
with competition characterized by product and market uncertainties, globalization and
rising research and development costs, technology management is important to the
business and becomes the main determinant of competitiveness (Malik, 2002). The firm
with technology management that has ability to connect a firm’s technology to customer
need and to other firm resources (Zott, Amit, & Massa, 2011). Moreover, the firm’s
strategy is to increase the management of technology transfer activities (Malik, 2002)
that played a key role in enhancing the competitiveness of the firm (Kohut, 2016).
Therefore, technology transfer has been recognized as an approach of high utility
for gaining competitive advantage over other organizations in developing countries
(Kumar et al., 2015). The factor which determines the effectiveness of technology
transfer is the firm’s absorption capacity (Glabiszewski & Grego-Planer, 2016).

In addition, the formulating a technology strategy of the firm affects to the firm's
performance in technology transfer, which achieves major benefits for the firm
(Lichtenthaler & Lichtenthaler, 2010). Accordingly, in managing technology transfer
capability that is strategy, this enables the firm to have sustainable organizational
competitiveness and firm performance.

The World Economic Forum’s (WEF) Global Information Technology Report
2016 provides an assessment of the ability of businesses and the wider community to
utilize technology in support of growth, competitiveness and development (Baller, Dutta,
& Lanvin, 2016). Thailand’s ranking for firm level technology absorption, is in order at
53 from 139 countries and has the score at 4.9 which is greater than 4.7 of average score
(The range of scores: 1-7). This indicator measures business uptake of new technology

into firm’s operations. It highlights that Thailand businesses could do more to adopt
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new technologies and embed these into their operations, which shows that there is
technology transfer in organization as well.

Currently, information and communication technology (ICT) business in Thailand,
which is in the digital era so called Thailand 4.0. The government of Thailand focuses
on Thailand 4.0 strategy to reposition the country’s economy by the National Legislative
Assembly approved the establishment of the Ministry of Digital Economy and Society
on 16 September 2016, which changing from Ministry of Information and Communication
Technology (Thailand Board of Investment, 2016). According to Ministry of Industry
(2016), the government has announced the policy to reform economy structure into
value—based economy and develop Thailand into a group of countries with high income.
Thailand 4.0 is the economic model that has changed from producing commodity
products oriented towards innovation. Changing the traditional work into the management
and use of new technologies provide entrepreneurs to have more revenue. In other words,
this change is driven countries by industrial into driven by technology, creativity and
innovation. The structure of information and communication technology would be a key
success factor. Thailand Board of Investment’s (BOI) Report in 2016 shows that foreign
direct investment (FDI) by target sector in 143 digital projects which is worth 44 million
US dollars. The potential FDIs produce a spillover effect that is one of the most effective
channels of technology transfer (Kohut, 2016) and help in terms of economic development
which will allow for the country’s smooth and successful transition towards becoming a
Thailand 4.0 economy (Motohashi & Yuan, 2010; Thailand Board of Investment, 2016).
Moreover, there is a research that investigates the factors to affect the technology transfer
process of information and communication technology industry in Libya (Hassan &
Jamalludin, 2016). The results suggested that government support factor, transferee and
transferor characteristics, technology transfer environment, and technology learning
capability factors to be the important indicators of technology transfer performance to
the host information and communication technology industry. Consequently, the support
from the government will enable the information and communication technology firms
with strategic technology transfer capabilities that are able to succeed in a highly
competitive environment. Thus, ICT business in Thailand is appropriate to be selected

as a sample in this research.
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In addition, the Federation of Thai Industries (FTI) has surveyed the Thai
industries sentiment index (TISI) of November 2016. The surveys covered 1,173 FTI
member firms within 45 industry clubs. According to the survey, the TISI of information
technology industry in January 2017 was at 93.5 percent, increasing from 91.9 percent
in December 2016 (Federation of Thai Industries, 2017). From the above information
shows that ICT businesses are important and affect to the development of Thailand.
Therefore, the selected industry has suitability and the potential to examine five
dimensions of strategic technology transfer capability simultaneously.

In prior researches and literatures, technology transfer is described similarly
(Battistella, Toni, & Pillon, 2016; Kim & Hong, 2016; Kundu, Bhar, & Pandurangan,
2015; Nurdin, 2014). In the beginning, it is the process by which commercial technology
is disseminated, which may or may not be covered by a legal binding contract (UNCTAD,
2001). The United Nations Conference on Trade and Development (UNCTAD)
developed a code of conduct for transfer of technology in 1985. Later in 2014, Economic
and social council (ECOSOC) as one of the United Nations (UN) identified technology
transfer as the process of deliberate and systematic acquisition/provision/sharing/licensing
of equipment and machinery, technology, skills, knowledge, intellectual property rights,
business and organizational processes, designs and facilities, for the manufacture of a
product, for the application of a process, or for the rendering of a service. Therefore,
technology transfer helps the late entrants to reduce the technological gap quickly, that is
a shortcut to development (Kundu et al., 2015).

According to previous researches of technology transfer, most focus, on two
major aspects of studies. Firstly, there are many researches about an international
technology transfer that considers the impact of technology diffusion (Cohen & Levinthal,
1990; Keller, 2004; Kneller, Pantea, & Upward, 2010; Reddy & Zhao, 1990). Secondly,
the researches focus on the transfer of technology between universities and industry
(Arvanitis & Woerter, 2009; Gopalakrishnan & Santoro, 2004; Ho et al., 2014; Lee &
Win, 2004; Santoro & Bierly, 2006). Therefore, technology transfer has a few researches
in a perspective that focuses on the strategic capability of the firm. This gap leads to the
current topic of this research that to fulfill the technology transfer literature to investigate
strategy among Thai businesses as firm performance. Additionally, there is also an

integration of strategic capability concept into the strategic planning process of the
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business. The strategic capability defined as the ability to change an organization and
create a business environment which capacity is strategic if it results in change or
potential (Johannesson & Paloma, 2010). Consequently, this research defines the term
“strategic technology transfer capability” as an ability of the firm to manage the process
of acquisition, adaptation, and utilization of skill, knowledge, technology, and information
from the origination, which leads to competitive advantage and business success.
Based on the literature reviewed, the theories and concept that employed to
explain in this research are absorptive capacity, dynamic capability theory, and concept
of foreign direct investment. The absorptive capacity theory suggested that firms must
acquire and assimilate external knowledge and have a function of the transformation
and exploitation capabilities (Zahra & George, 2002). It is the process that firms can
recognize the value of new, external information, assimilate it, and apply it to commercial
ends (Cohen & Levinthal, 1990). Moreover, the dynamic capability enables to an
organization rapidly and efficiently adapt to changing markets and technologies, learn
from this process, evolve, and ultimately renew its competencies over time (Teece, 2007;
Teece, Pisano, & Shuen, 1997; Wang & Ahmed, 2007). Furthermore, there is described
the foreign direct investment in Thailand that is considered as a major channel of
technology transfer. Therefore, following the concept of absorptive capacity theory is
mentioned in the theoretical model of strategic technology transfer capability and its
consequences. While, dynamic capability theory is viewed conceptually identified and
described the antecedents of strategic technology transfer capability and the moderating
effect of the relationships among strategic technology transfer capability antecedents
and consequences. In this research, the successful implementation of strategic technology
transfer capability is a together orientation toward five new purposed dimensions which
are 1) technology learning capability, 2) technology acceptance orientation, 3) technology
innovation focus, 4) technology exchange competency, and 5) technology change
awareness. Thus, the relationships among strategic technology transfer capability,
antecedents, consequences, and moderator in the context of Thai information and
communication technology businesses, in this research, are explained by the absorptive
capacity and dynamic capability theories. In addition, the new purposed dimensions of
strategic technology transfer capability in this research are expected to occur directly

affect sustainable organizational competitiveness and firm performance. Also, there are
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found that each dimensions of strategic technology transfer capability affect consequences
through new product development, valuable operational improvement, and outstanding
business effectiveness. The antecedents as proactive business policy, top management
support, organizational resource availability, competitive market intensity, and technology
growth munificence demonstrate the positive relationships to strategic technology
transfer capability. Moreover, innovative culture is viewed as a moderator between

strategic technology transfer capability and its antecedents.

Purposes of the Research

The main purpose of this research is to investigate the relationship between
strategic technology transfer capability and firm performance. The specific research
purposes are also as follows:

1. to examine the relationships among five dimensions of strategic technology
transfer capability (technology learning capability, technology acceptance orientation,
technology innovation focus, technology exchange competency, and technology change
awareness), and new product development, valuable operational improvement, outstanding
business effectiveness, sustainable organizational competitiveness, and firm performance,

2. to investigate the influences of new product development, valuable operational
improvement, and outstanding business effectiveness on sustainable organizational
competitiveness,

3. to examine the impact of sustainable organizational competitiveness on firm
performance,

4. to investigate the relationships among proactive business policy, top
management support, organizational resource availability, competitive market intensity,
and technology growth munificence and each of five dimensions of strategic technology
transfer capability, and

5. to test the moderating role of innovative culture on the relationships among
proactive business policy, top management support, organizational resource availability,
competitive market intensity, technology growth munificence and each of five

dimensions of strategic technology transfer capability.
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Research Questions

The key research question is, “How does strategic technology transfer
capability relate to firm performance? Moreover, specific research questions are as
follows:

1. How does each of five dimensions of strategic technology transfer capability
(technology learning capability, technology acceptance orientation, technology innovation
focus, technology exchange competency, and technology change awareness) relate to
new product development, valuable operational improvement, outstanding business
effectiveness, sustainable organizational competitiveness, and firm performance?

2. How do new product development, valuable operational improvement, and
outstanding business effectiveness have an influence on sustainable organizational
competitiveness?

3. How does sustainable organizational competitiveness relate to firm
performance?

4. How do proactive business policy, top management support, organizational
resource availability, competitive market intensity, and technology growth munificence
have an impact on each of five dimensions of strategic technology transfer capability?
and

5. How does innovative culture moderate the relationships among proactive
business policy, top management support, organizational resource availability,
competitive market intensity, technology growth munificence and each of five

dimensions of strategic technology transfer capability?

Scope of the Research

The main purpose of this research is to investigate the relationship between
strategic technology transfer capability and firm performance in the information and
communication technology businesses in Thailand. From a conceptual framework,
several variables are included as follows; strategic technology transfer capability plays a
role as an independent variable which is defined as an ability of the firm to manage the

process of acquisition, adaptation, and utilization of skill, knowledge, technology, and
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information from the origination, which leads to competitive advantage and business
success (Brooks, 1986; ECOSOC, 2014; Janssen, 2010; Johannesson & Palona, 2010).
It comprises five dimensions: technology learning capability, technology acceptance
orientation, technology innovation focus, technology exchange competency, and
technology change awareness. Moreover, the consequences of the influence of strategic
technology transfer capability are investigated, namely, new product development,
valuable operational improvement, outstanding business effectiveness, sustainable
organizational competitiveness, and firm performance. Likewise, internal and external
factors determining strategic technology transfer capability are also examined. These
factors comprise proactive business policy, top management support, organizational
resource availability, competitive market intensity, and technology growth munificence.
The moderator; innovative culture is investigated to better conceive the phenomenon of
this research.

Two theories, including absorptive capacity theory, dynamic capability, are
used to draw a conceptual framework and develop a set of hypotheses. Firstly, the
absorptive capacity theory (Cohen & Levinthal, 1990) describes that the ability of a
firm to recognize the value of new, external information, assimilates it, and applies it to
commercial ends that is critical to its innovative capabilities. According to Zahra and
George’s (2002) conceptualize, the key dimensions of absorptive capacity which include
acquisition, assimilation, transformation, and exploitation that are applied to describe
each of dimensions in strategic technology transfer capability. Therefore, the premise
of the absorptive capacity theory is used to illustrate how strategic technology transfer
capability relates to new product development, valuable operational improvement,
outstanding business effectiveness, sustainable organizational competitiveness, and firm
performance. The strategic technology transfer capability can be seen as an absorptive
capacity that is in an organizational-level construct. These capabilities may augment
competitive advantage and lead to successful business.

Secondly, dynamic capability indicates that the ability of a firm to integrate,
build, and reconfigure internal and external competencies to cope with a rapidly
changing environment which are synthesized in a systematic way that classifies
antecedents in the forms of both internal and external factors (Eriksson, 2014; Teece,

Pisano, & Shuen, 1997). This research applies the premise of dynamic capability to
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describe the relationships among proactive business policy, top management support,
organizational resource availability, competitive market intensity, technology growth
munificence, and strategic technology transfer capability. Three internal antecedents are
identified as influences that determine an effectiveness of strategic technology transfer
capability formulation and implementation. Dynamic capability, in addition, is also
commonly used to explain the role of the moderating variable. It implies that the influences
of strategic technology transfer capability and its antecedents are contingent on innovative
culture. Likewise, outcomes of firm strategy depend on an external communication
capability of the firm.

Furthermore, the information and communication technology businesses in
Thailand are selected as a sample group for investigation. The total amounts of 18,466
firms are the population and the list of business names is available on the database
online of the Department of Business Development in Thailand (www.dbd.go.th).

Of the population, the required sample size representative of the information and
communication technology firm in this research is 376 firms (Krejcie & Morgan, 1970)
which is assumed and based on prior research, that it is approximately equal to 20 percent
(Menon et al., 1999). Thereby, it is calculated into 100 percent so that the number of
questionnaires sent to firms is 1,880 questionnaires. This research uses the stratified
random sampling method of dividing the population into regions. After that, use
systematic random sampling from each population group before mailing the questionnaires
to firms. In this research, a valid and reliable self-administered questionnaire is distributed
to managing directors (MD), managing partners, or managers. For testing of non-response
bias uses chi-square statistic. The Ordinary Least Squares (OLS) regression analysis is
processed to test all postulated hypotheses.

In summary, the scope of this research consists of three major parts. Firstly,
investigate the effect of strategic technology transfer capability on firm outcomes.
Secondly, examine the influence of firm outcomes on firm performance. Last, examine
the relationship between the antecedents and strategic technology transfer capability

along with its moderating effects.
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Organization of the Dissertation

This research is organized into five chapters. Firstly, chapter one provides
a brief overview consisting of motivation in the research, role of variables, theory,
expected contribution, and methodology; purposes of the research, research questions,
scope of the research, and organization of the research. Chapter two presents empirical
and theoretical literature on strategic technology transfer capability to provide a
theoretical framework explaining a conceptual model and developing hypotheses. Then,
chapter three describes a research methodology which includes sample selection, data
collection procedure, a development of data-collected instruments, variable definitions,
measurements, and statistical methods in hypotheses testing. Chapter four presents the
results of the statistical analysis. Finally, chapter five draws a conclusion, theoretical

contributions, managerial implications, limitations, and direction for further research.
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CHAPTER II

LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK

The primary purpose of this chapter is to provide an understanding of proposed
relationships which mainly focuses on the impact of strategic technology transfer
capability, its determinants, and consequences. Thus, theoretical foundation, relevant
literature, and hypotheses development are discussed as major components. This chapter
comprises three sections: the first section represents the discussion of several theoretical
perspectives and concept that used to explain a research phenomenon. The second section
provides theoretical arguments, based on relevant conceptual and empirical literatures,
which develop hypotheses relating to the constructs in a conceptual model. Finally, the
final section illustrates the summary of hypothesized relationships among strategic
technology transfer capability, its antecedents, and consequences that are discussed in

this chapter.

Theoretical Foundation

The apparent comprehension of the overall theory proposes the relationships
among strategic technology transfer capability, its antecedents, consequences, moderators,
two theoretical perspectives and the concept of foreign direct investment. Absorptive
capacity theory, dynamic capability theory, and foreign direct investment in Thailand

are used as follows:

Absorptive Capacity Theory

The concept of absorptive capacity is first presented in 1988 (Kedia & Bhagat,
1988). The conceptual model represents absorptive capacity of organization that is one
of the moderating influences to the effectiveness of technology transfer. The first definition
of absorptive capacity is defined as the firm’s ability to recognize the value of new
external information, assimilate it, and apply it toward achieving organizational goals
(Cohen & Levinthal, 1990). In addition, the academic web crawler Google Scholar
shows an article of Cohen and Levinthal (1990) which is cited in more than 30,000
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research papers in term of current research on learning and innovation. The absorptive
capacity is discussed on the cognitive structure at the individual level which depends on
prior related knowledge and diversity of background. The model is created about firm’s
investment in research and development (R & D) to develop one’s absorptive capacity.
Moreover, the source of a firm’s technical knowledge is generated from the firm’s own
R & D knowledge; spillover of competitors’ knowledge, and outside the industry
knowledge.

Later, the absorptive capacity theory is extended to develop at organizational
level and focusing on it emphasizes the power of converting knowledge from external
sources into usable models, products, services, goods, and ideas (Zahra & George, 2002;
Zahra, van de Velde, & Larrafieta, 2007). Zahra and George’s (2002) reconceptualize
a part of the theory and identify four key dimensions of absorptive capacity. The
discrimination of two different absorptive capacities: potential and realized capacity.
The potential absorptive capacity is made up of acquisition and assimilation capabilities
that the firm receptive to external knowledge. The realized absorptive capacity is a
function of the transformation and exploitation capabilities that accommodates the
integration of existing knowledge and acquired new knowledge and assimilated them
then apply to product or services to get financial benefit. According to Zahra, Larrafieta,
and Galan (2010), for the first dimension of absorptive capacity, acquisition is defined
as the firm’s capability to identify and acquire the knowledge generated from external
that is important to the operation, which based on a deep understanding of opportunity
set, strategy, and the current collection of all the products or services of the firm. The
indicators to evaluate the knowledge acquisition capability are the number of years of
experience of the R&D department and the amount of R&D investment. Second, the
dimension is assimilation is defined as the firm’s capability to use in the process, interpret,
and understand information received from external sources, which the assessment is to
consider the number of cross-firm patent citations and the number of citations made in a
firm’s published research publications developed in other firms. The third dimension,
transformation that can be defined as the firm’s capability to refine, integrate, and
develop the routines that facilitate the integration of existing knowledge and acquired
new knowledge and assimilated them, which it can be evaluated from the number of

new product ideas and the number of new research projects initiated. Lastly, the fourth
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dimension is exploitation, it defined as the firm’s capability to apply the acquired new
knowledge in products or services and transformed knowledge into its operations due to
the development of strategic initiatives that it can receive financial benefit, which the
indicators that can be used to evaluate include the number of new product announcements,
the number of patents, and the length of the product development cycle. In addition, the
model of Zahra and George (2002) is advanced conditions that firm’s potential and
realized capacities differentially contribute to sustainable competitive advantage through
strategic flexibility, product and process innovation, and firm performance.

However, Todorova and Durisin (2007) reduce serious ambiguities and omissions
in Zahra and George’s reconceptualization of absorptive capacity that represents into
three groups. First, the components of absorptive capacity, it recommends that first step
should be recognizing the value of that knowledge in the process of absorbing new
knowledge. The firms often fail to identify and absorb new knowledge in this step because
they are hindered by their inflexible capabilities, existing knowledge base, and path
dependencies (Gavetti & Levinthal, 2000; Helfat, 2000; Langlois & Steinmueller, 2000;
Leonard-Barton, 1992a; Tripsas & Gavetti, 2000). The reformulation of the theory for
stating that transformation is not consequence of assimilation of new knowledge but
argues for an alternative process linked to assimilation by multiple paths. Thus, the neat
new constructs of potential and realized absorptive capacity should be removed from the
theory. Second, the theorizing on the contingency factor of social integration must influence
all components of absorptive capacity. Another contingency factor is proposed, power
relationships, which is a moderating effect of the construct on both the valuing and
exploitation of new knowledge. Third, the theory able to be reconceptualized as an
ongoing process that includes feedback loops in which the successful process of absorbing
new knowledge has been reversed and has an impact on future absorption.

Prior researches show implementing the absorptive capacity to technology
transfer. For example, Lerch, Wagner, and Mueller-Seits (2010) represent environmental
factors and organizational practices do public and private sector actors need to consider
in their technology transfer activities in order to manage their absorptive capacity. The
findings from four case studies in the optics industry in Germany and the U.S. found the
absorption processes involved, the role of information exchange practices and meeting

management that are moderated by power relationships and boundary spanners, the regional
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and institutional embeddedness of actors involved, as well as social factors that acting
connection for absorptive capacity. The study of Omar, Takim, and Nawawi (2011)
proposes a conceptual model for measuring absorptive capacity in technology transfer
projects in construction organization based on the experience learned from Finland,
Malaysia, Spain, Taiwan, and United State of America. The model emphasizes the
two-key components: the ability and motivation of employees which are measured
through employees’ training, merit based promotion, performance-based compensation,
and performance appraisal. The goal of technology transfer is the level of absorptive
capacity in the form of knowledge, skills and tools via construction projects into
organization. Moreover, Selmi (2013) explains the problematic dealing with the constraints
of the success of technology transfer process to develop countries through synthesizing
the different theoretical approaches. The absorptive capacity is dependent on several
factors ranging from initial level of development of the receiving economy, the nature
of the imported technology, the market structure and the state of competition which is
the process of catching up in emerging countries and their degree of exploitation of
foreign technology.

However, the absorptive capacity theory has been criticized about limitation of
explanation that emphasize to research and development aspects. According to Schmidt
(2010) found that, the firms with only occasionally R&D are to have the absorptive
capacity less than other firms with continuous R&D. This indicates that the concept of
absorptive capacity is sometimes used to not relate the organizational aspects. Moreover, it
also found that some scholars did not provide the definition of absorptive capacity in
research, because there are varieties in the definitions and operationalizations of the
absorptive capacity construct (Murovec & Prodan, 2009).

This research employs absorptive capacity theory to explain the relationships
among the five new purposed dimensions of strategic technology transfer capability and
firm outcomes as well as firm performance. Therefore, strategic technology transfer
capability can be considered as a firm’s ability that enables the process of acquisition,
adaptation, and utilization of knowledge. For firm outcomes, this research proposes new
product development, valuable operational improvement, and outstanding business
effectiveness; which lead to sustainable organizational competitiveness and make firm

performance.




i

\‘j
|
===’ Mahasarakham University

14

Dynamic Capability Theory

The concept of dynamic capabilities has been a popular theoretical framework
in strategic management research. The introduction of dynamic capabilities originates
from Teece, Pisano and Shuen (1997). The definition examines how firms integrate,
build, and reconfigure their internal and external firm-specific competencies into new
competencies that match their turbulent environment. In other words, the organizational
and strategic procedures that enable firms to integrate, reconfigure, gain, and release
resources as soon as the market changed (Eisenhardt & Martin, 2000). The dynamic
capabilities view of the firm indicates that the development of critical capabilities effect
to competitive advantages, as well as, the organizational ability to continuously upgrade,
create, extend, protect, and keep relevant the unique asset base of the enterprise (Teece,
2007), which is different from the resource-based view of the firm that emphasis is only
on creating a sustainable competitive advantage from resources characterize four
attributes consist of valuable, rare, inimitable, and non-substitutable (Barney, 1991).
Moreover, Wang and Ahmed (2007) are also defined dynamic capabilities as the
organization behavioral orientation constantly to renew, recreate, reconfigure, and
integrate its capabilities and resources, and most importantly, rebuild and upgrade its
core capabilities in response to changes in the environment to achieve and sustain
competitive advantage. The identification of three component factors: absorptive
capability, innovative capability, and adaptive capability that reflect the common
features of dynamic capabilities across firms. Besides, there is a proposed formative
model of dynamic capabilities which has four components including sensing, learning,
coordinating, and integrating capability (Pavlou & El Sawy, 2011). In particular, learning
capability captures the acquisition, assimilation, transformation, and exploitation of
knowledge which similar to the dimensions of absorptive capacity.

Organizational capabilities are called ‘zero-level’ or ‘zero-order’ capabilities,
as organizational capabilities refer to how an organization earns a living by continuing
to sell the same product, on the same scale, to the same customers. While, dynamic
capabilities are called ‘first-order’ capabilities because dynamic capabilities refer to
intentionally changing the product, the production process, the scale, or the markets
served by a firm (Winter, 2003). Accordingly, an organization has dynamic capabilities

when it can build, reconfigure, and integrate its internal and external firm-specific
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capabilities in response to its changing environment. According to Teece (2007), the
sensing capabilities of the firm used to identify opportunities to improve organizational
capabilities into new capabilities that better fits environment of the firm. These new
capabilities can help to create new asset bases, positions, and paths of the firm, which
can achieve a sustained competitive advantage for the firm relative to other firms.
Therefore, the dynamic capabilities approach suggests that developing dynamic
capabilities, and hence competitive advantage, the firm must be effective than their
rivals at both selecting and deploying resources (Aguirre, 2013).

Eriksson (2014) reviews the systematic synthesis with 142 articles and
analyzed it into three areas include the process of dynamic capability, its antecedents
and consequences. The dynamic capabilities are found to comprise four knowledge
processes: accumulation/acquisition, integration, utilization and reconfiguration/
transformation which match the definition of strategic technology transfer capability in
this research. The antecedents are found to be either internal or external to the firm. The
internal antecedents may be social or structure on different levels of the individual, the
project or the organization. Toward the external antecedents, environmental factors and
inter-organizational relationships are significant. Eventually, the outcomes of dynamic
capabilities are performance indicators and changes in operational capabilities. In other
words, dynamic capabilities are generated by a set of processes that affect organizational
capabilities and resources, thus the development of capabilities and resources is the
outcome of dynamic capabilities (Tondolo, & Bitencourt, 2014). For example, there is
the suggestion following the dynamic capabilities perspective that antecedents to
innovation can either be found at the individual, firm, and network levels (Rothaermel &
Hess, 2007). In addition, Intarapanich and Ussahawanitchakit (2011) address dynamic
capabilities approach to identify the antecedences of dynamic technology capability
including internal resources and external conditions. Moreover, Pavlou, and El Sawy
(2011) proposed and tested a structural model where the impact of dynamic capabilities
on performance in new process development is mediated by operational capabilities
which have indicator items including technical, customer, and managerial capabilities,
and these relationship moderated by environmental turbulence.

The dynamic capabilities approach emphasizes the development of management

capabilities which include technology transfer (Gathungu & Mwangi, 2012). This
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consistent with the emerging literature on dynamic capabilities which based on the
institutional underpinnings of multinational enterprise (MNE) strategy that technology
transfer is an important activity of the institutional perspective of MNE (Dunning &
Lundan, 2010). There is a research found that the local firms ought to stimulate their
own dynamic capabilities to support foreign firms that would eventually transfer
technology and know-how to successfully compete in the markets (Aguirre, 2013).

Nevertheless, there are the critiques of the dynamic capability theory according
to being a tautology and cannot operationalize to measure (Eisenhardt & Martin, 2000).
This consistent with Arend and Bromiley (2009) identified that, tautological or circular
definition are the problems in defining the dynamic capability that limit the potential
contribution of this theory. On the other hand, the problems in the measurement of
dynamic capability that are the lack and do not specify the exact element of the assumption
(Galunic & Eisenhardt, 2001; Pavlou & El Sawy, 2011).

In conclusion, the dynamic capability theory is applied to explain the relationships
among strategic technology transfer capability and its antecedents including, proactive
business policy, top management support, organizational resource availability, competitive
market intensity, and technology growth munificence, as well as moderating effect of

innovative culture on the stated relationships.

Foreign Direct Investment in Thailand

Foreign direct investment (FDI) is an important channel of technology transfer
(Damijan et al., 2003; Hamar & Stephan, 2005; Louise, 2009; Saggi, 2002). Also, there
are other channels of technology transfer such as licensing, trade in products and services,
and international movement of people (De La Tour, Glachant, & M¢éniere, 2011;
Hoekman, Maskus, & Saggi, 2005). According to UNCTAD (http://unctad.org) that
defined FDI as an investment made for the sustainable interest in the enterprise that
implement on the external sector of the investor, which is termed the direct investor in
order to effectively manage the voice of customer. In addition, in 2008, the organization
for economic co-operation and development (OECD) provided the fourth edition of a
benchmark definition of FDI that improve techniques in financial measures which sets
the world standard for FDI statistics and includes indicators on the economic activities

of MNEs (OECD, 2008a).
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OECD (2008b) identified that FDI can bring the benefits to host economies
because this increases the employment. Moreover, the indirect benefit from FDI is
spillover effects on workers employed by the local firms which increases productivity
and competitiveness to host countries in the long term (OECD, 2008b; The Policy-
Research Platform Project, 2010). The type of FDI can be classified according to the
impact on international trade as the horizontal and vertical (Beugelsdijk, Smeets, &
Zwinkels, 2008). Horizontal FDI refers to the foreign investors come to produce the
final products in host countries in order to avoid trade costs, whereas vertical FDI refers
to the host country are used as a production base for export to the home country of the
investor or to other countries that firms take advantage of the difference in cost (Alfaro
& Charlton, 2007; Protsenko, 2004).

From the literature review, there are several research that examines the impact
of FDI on technology transfer of the firm in developing countries (Damijan et al., 2003;
De La Tour, Glachant, & Méniére, 2011; Kathuria, 2000; Liu & Wang, 2003; Makki &
Somwaru, 2004; Marin & Bell, 2006; Osano & Koine, 2016; Poon & Sajarattanochote,
2010; Wie, 2005). Thailand is classified as a developing country (United Nations, 2017)
and has been rising in 19th ranking of the global FDI confidence index (A.T. Kearney,
2017). Moreover, Bank of Thailand (BOT) reports that FDI also continued inflows in
Thailand, especially the manufacturing of computer and electronic products, which will be
beneficial to the exports in the next phase (Bank of Thailand, 2016). Consequently, the
details of inflow of FDI in Thailand that classified by business sector of Thai investors

during 2005-2016 as presented in Table 1 as follows:




Table 1: Inflow of FDI in Thailand Classified by Business Sector during 2005-2016 (Unit: Millions of US Dollars)

Sector 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Agriculture, forestry
25.59 13.61 10.21 13.74 58.50 21.85 12.50 19.61 7.24 6.69 7.75(1,617.87
and fishing
Mining and
. 665.18| 510.61| 2,022.72| 694.65| 1,388.21| 947.44| 619.77| 751.58| 555.69| 188.33| 819.03| 311.51
quarrying
Manufacturing 8,034.8311,096.7114,943.79(12,736.85|21,816.41 |11,587.26{11,624.32|16,965.86 |15,113.85(7,715.86|9,372.71 |8,419.46
Electricity, gas,
steam and air 147.98| 456.56| 634.61| 335.10| 345.03| 233.46| 552.63 126.19 96.55 -9.94| 146.43| 31.67
conditioning supply
Construction 587.72| 400.97| 449.85| 332.84| 74898| 251.43| 361.48 87.16| 166.81| 123.00| -297.43| -272.24
Wholesale and retail
q 4,071.70| 6,913.21| 3,644.54| 2,887.74| 4,072.45| 2,117.11| 2,145.73| 2,590.23| 3,342.26|1,115.53|2,175.36(3,197.89
trade
Transportation and
325.76| 829.69| 284.61| 686.43| 1,139.67| 406.74| 423.76| 170.83 191.66| -38.47| 144.30| 151.97
storage
Accommodation and
food service 118.61| 408.60| 451.99| 347.01| 371.54| 473.07| 216.80 58.68 113.10f 109.40| 187.30| 804.49

activities

81



Table 1: Inflow of FDI in Thailand Classified by Business Sector during 2005-2016 (Unit: Millions of US Dollars) (Continued)

Sector 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Financial and
insurance 5,857.61| 5,696.30| 7,631.35| 5,848.82| 8,233.49| 8,487.96| 9,695.54| 5,542.08|10,367.53| 3,848.44| 4,900.39| 3,003.66
activities
Real estate
1,480.61| 2,855.68| 2,348.18| 2,068.43| 1,944.10| 1,526.81| 1,476.22| 1,467.03| 1,897.99| 1,478.78| 1,658.06| 1,632.11
activities
Others 2,054.29| 2,100.00| 3,990.80| 2,131.91| 4,152.72| 2,135.22(26,522.32(42,543.32(59,715.60(55,321.07 {36,321.42|38,536.81
Total 23,373.88(31,285.95(36,412.65|28.083.52|44,271.10(28,188.37(53,651.08|70,322.5891,568.2969,858.70|55,435.32 |57,435.19

Source: Bank of Thailand (2016)
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Relevant Literature Review and Research Hypotheses

With reference to the prior literature and theoretical perspectives used to explain
the overall conceptual framework, all relationships are divided into three parts;

Firstly, the relationships among each of five dimensions of strategic technology
transfer capability (technology learning capability, technology acceptance orientation,
technology innovation focus, technology exchange competency, and technology change
awareness), and its direct outcomes (new product development, valuable operational
improvement, outstanding business effectiveness, sustainable organizational
competitiveness, and firm performance), are investigated and expected to yield positive
relationships.

Secondly, the five determinants (proactive business policy, top management
support, organizational resource availability, competitive market intensity, and technology
growth munificence), of strategic technology transfer capability are examined and the
positive impacts are anticipated.

Lastly, this research postulates that innovative culture has positive moderating
effects which are supposed to increase the relationships among strategic technology
transfer capability and its antecedents. Altogether, a developed conceptual model in this

research is shown in Figure 1.




Figure 1: A Conceptual Model of the Relationships between Strategic Technology Transfer Capability and Firm Performance
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Strategic Technology Transfer Capability (STTC) Background

Technology transfer, also called transfer of technology, has been researched for
a long time and is defined by several articles. Due to Derakhshani (1984), technology
transfer between companies involves the acquisition, utilizations, and development of
technological knowledge by the firm other than that in which this knowledge originated.
The definition of technology was extended as a practiced through a variety of activities
and materials, including conferences, reports, training, demonstrations and other
activities that allow knowledge to be transferred from a source to a user (Brooks, 1986).
Technology transfer must be realized in terms of achieving three main objectives
including the introduction of new techniques by improving existing techniques, investing
in new plants, and generating new knowledge (Hoffman & Gibson, 1990). There is a
meta research synthesizes technology transfer found that management researchers focus
on the relation technology transfer to strategy and intra-sector transfer, specifically
alliances pertain to develop them and transfer of technology (Zhao & Reisman, 1992).

Later, the study of Janssen (2010) has set clearly defined that the technology
transfer is a movement of idle equipment and machinery from one place to another.
Furthermore, it also includes the adoption and transfer of know-how, technique, and
information. Regarding to the acquisition, development, and utilizations of technical
knowledge by the firm other than in which this knowledge originated. At present, the
definition of technology transfer is similar. Moreover, there is defined technology
transfer as the process of sharing of knowledge, skills, methods, and technologies of
manufacturing from a developed country to a developing one (Nurdin, 2014).
According to Kundu, Bhar and Pandurangan (2015), technology transfer is defined
as the process by which knowledge, information, and technology developed in one
organization for one objective is utilized and applied in another area in another
organization, for another objective. In addition, technology transfer is considered as an
active process during which the technology and the knowledge are transferred between
two distinct entities (Battistell, Toni, & Pillon, 2016). Lastly, Kim and Hong (2016)
explain that the definition of technology transfer should involve the transfer of

knowledge, know-how, best practice, implication process, and expert.
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Moreover, international organizations have also defined the technology
transfer. In 2001, The United Nations Conference on Trade and Development (UNCTAD)
has used definition of Blakeney (1989) that technology transfer is “the process by which
commercial technology is disseminated. This takes the form of a technology transfer
transaction, which may or may not be covered by a legally binding contract, but which
involves the communication, by the transferor, of the relevant knowledge to the recipient.”
Furthermore, UNCTAD is responsible for the management of trade, investment, and
development has developed a code of conduct for transfer of technology. Later,
Economic and social council (ECOSOC) as one of the United Nations (UN) that serves
to study issues relating to international economic, social, humanitarian, cultural, educational
and other issues involved, identified technology transfer as “the process of deliberate
and systematic acquisition/provision/sharing/licensing of equipment and machinery,
technology, skills, knowledge, intellectual property rights, business and organizational
processes, designs and facilities, for the manufacture of a product, for the application of
a process, or for the rendering of a service (ECOSOC, 2014).” Consequently, it provides
a summary of definitions of strategic technology transfer capability as presented in

Table 2.

Table 2: Summary of Definitions of Strategic Technology Transfer Capability

Authors Definitions

Derakhshani (1984) Transfer of technology in international business refers to
the acquisition, development, and utilization of
technological knowledge by a country other than in which

this knowledge originated.

Brooks (1986) Technology transfer refers to the practiced through a
variety of activities and materials, including conferences,
reports, training, demonstrations and other activities that

allow knowledge to be transferred from a source to a user.

William and Gibson Technology transfer refers to the process of transferring the
(1990) knowledge and concepts from developed to less-technically

developed countries.
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Table 2: Summary of Definitions of Strategic Technology Transfer Capability

(Continued)

Authors

Definitions

Levin (1993)

Technology transfer refers to a socio-technical learning and
developmental process that implying the transfer of cultural
skills accompanying the movement of tools, machinery,

and equipment.

Gibson and Roger
(1994)

Transfer of technology refers to the application of
information where the process usually involves moving a
technological innovation from the research and

development organization to the receptor organization.

UNCTAD (2001)

Technology transfer refers to the process by which
commercial technology is disseminated, which its
transaction may or may not be covered by a legally binding
contract but involves the communication, by the transferor,

of the relevant knowledge to the recipient.

ECOSOC (2014)

Technology transfer refers to the process of deliberate and
systematic acquisition/provision/sharing/licensing of
equipment and machinery, technology, skills, knowledge,
intellectual property rights, business and organizational
processes, designs and facilities, for the manufacture of a
product, for the application of a process, or for the

rendering of a service.

Nurdin (2014)

Technology transfer refers to the process of sharing of
knowledge, skills, methods, and technologies of
manufacturing from a developed country to a developing

one.

Kundu et al. (2015)

Technology transfer refers to the process by which
knowledge, information, and technology developed in one
organization for one objective is utilized and applied in

another area in another organization, for another objective.
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Table 2: Summary of Definitions of Strategic Technology Transfer Capability
(Continued)

Authors Definitions

Battistella et al. (2016) | Technology transfer refers to an active process during
which the technology and the knowledge are transferred

between two distinct entities.

Kim and Hong (2016) | Technology transfer refers to the transfer of knowledge,

know-how, best practice, implication process, and expert.

Moreover, the literature review on multinational enterprises (MNEs) found that
a spillover effect from FDI is an important driver of economic development and
technological catch-up in developing countries (Motohashi & Yuan, 2010). Because
FDI is a major channel of technology transfer as mentioned above in the previous
section. Technology transfer is one of the most important mechanisms for countries
receiving foreign investment to benefit from MNEs which have higher levels of
technological development (Glass et al., 2008). According to Behera, Dua, and Goldar
(2012), found that technology spillovers can be transmitted via all kinds of intermediate
factors which affect on productivity and competitiveness in the long run. Therefore,
technology transfer is one determinant of FDIs spillover (Kongruang, 2009).

In addition, strategic capability is integrated concept into the strategic planning
process of the business. Casadesus-Masanell and Ricart (2010) defined strategy as the
choice of business model through which the firm will compete in the marketplace.
Strategic capability refers to the ability to change an organization and create a business
environment which capacity is strategic if it results in change or potential (Johannesson
& Paloma, 2010). Likewise, Aldridge (2007) defined strategic capability as the ability
to develop soundly based strategies in a range of different levels and to apply strategic
thinking and manage an organization strategically. Furthermore, there is examined
strategic capabilities in the realms of technology, which found support for a link between
the differentiation strategy and technology capabilities that improve performance in

retail business in Argentina, Peru, and the United States (Parnell, 2011).
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According to the discussion above, this research defines strategic technology
transfer capability as an ability of the firm to manage the process of acquisition,
adaptation, and utilization of skill, knowledge, technology, and information from the
origination, which lead to competitive advantage and business success (Brooks, 1986;
ECOSOC, 2014; Janssen, 2010; Johannesson & Palona, 2010). Particularly, the five
dimensions of strategic technology transfer capability have been adapted from the key
dimension of absorptive capacity including acquisition, assimilation, transformation,
and exploitation that identified from Zahra and Colleagues (2010). The first dimension
of strategic technology transfer capability is technology learning capability, which its
definition adapted from definition of acquisition and assimilation that described as the
firm’s capability to acquire the knowledge and to understand information received.
Technology acceptance orientation, the second dimension, its definition adapted from
transformation that defined as the firm’s capability to refine and integrate the routines
that combining existing knowledge. Likewise, technology innovation focus as the third
dimension, which definition also adapted from transformation that explained as the firm’s
capability to integrate and develop the newly acquired and assimilated knowledge.
Technology exchange competency as the fourth dimension, its definition applied from
acquisition, assimilation, transformation, and exploitation that illustrated the firm’s
capability to manage the knowledge. At last dimension, technology change awareness,
its definition adapted from all of the dimensions of absorptive capacity together.

Based on a review of relevant literature and theories, this research present the
new dimensions of strategic technology transfer capability and including the antecedents
and the consequences. Moreover, there are many researches about technology transfer
that as strategic capability of firm under absorptive capacity which is the determinant.
Likewise, this research provides a summary of prior conceptual and empirical work on

strategic technology transfer capability as presented in Table 3.




Table 3: Summary of the Key Literature Reviews on Strategic Technology Transfer Capability

Author (s) Research Title Key Content
Types

Cohen and Empirical Absorptive Capacity: A New This paper identifies the absorptive capacity of the firm that it's about

Levinthen Perspective on Learning and international technology transfer and payments. The authors argue that the

(1990) Innovation success of the transfer occurs when the recipient can use, reproduce and
improve the technology transfer on it. Moreover, it indicates that most of the
functions are related to the firm's level of knowledge involved.

Reddy and Zhao | Conceptual International Technology Transfer: | The authors review the literature about the international technology transfer

(1990) A Review and state that researches prior to 1990 did not take into account the

international political dimension, financial transactions and operations, and
did not regard the horizontal and vertical dimensions of the transfer. This
paper uses the organizing framework corresponding to a key component of
international technology transfer consist of home country, host country, and
transaction component. This argues that the interdependency between
horizontal and vertical elements, making the involvement of technology

transfer rarely isolated.

LT



Table 3: Summary of the Key Literature Reviews on Strategic Technology Transfer Capability (Continued)

Research
Author (s) Title Key Content
Types

Gopalakrishnan | Empirical Distinguishing between The aim of this paper is a study about the organizations that act as

and Santoro Knowledge Transfer and intermediaries and the main determinants of technology transfer between

(2004) technology activities: The Role of | university and industry included absorptive capacity, communication, and

Key Organizational Factors trust. The finding found that the category of cultures, university policies,

and firm structure for licensing, intellectual property rights, and patent
ownership are different. This serving knowledge transfer activity
compared to activity that facilitates the transfer of technology.

Keller (2004) Empirical International Technology This article is an empirical survey and explores the extent of international

Diffusion

technology diffusion and the spread of technology. The difference in
productivity explains the difference in income in each country and
technology plays an important role in determining output. Results show
that technology is adopted when it is facilitated with the skills of the
human capital as tacit knowledge, which the new or external technologies

are accepted in a closed economy or a country that has supported.
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Table 3: Summary of the Key Literature Reviews on Strategic Technology Transfer Capability (Continued)

Research
Author (s) Title Key Content
Types
Santoro and Empirical Facilitators of Knowledge According to the knowledge-based view of the firm, this paper specifies
Bierly (2006) Transfer in University- facilitators of knowledge transfer between industrial firms and university
Industry Collaborations: A research centers that have the cooperation. This focuses on how the firm
Knowledge-based Perspective learns from the university research center is highlighted here. The
empirical evidence, it is likely that the technology transfer process will
be triggered if some key informants, such as social connections, trust and
prior experience.
Arvanitis and Empirical Firms’ Transfer Strategies with | This paper proposes the new technology setting of the new linkage that
Woerter (2009) Universities and the Relationship | occurs between industry included customers, suppliers, and competitors
with Firms’ Innovation and the research institutions as a public organization. The result shows
Performance that there is awareness in the industry about the positive effect of the
university's knowledge on innovation and economic performance. In
addition, the strategy of science and business institutions is being used to
improve efficiency by partnering with other organizations.
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Table 3: Summary of the Key Literature Reviews on Strategic Technology Transfer Capability (Continued)

Research
Author (s) Title Key Content
Types

Kneller, Pantea | Empirical Does Absorptive Capacity This paper suggests the international technology transfer simplifies

and Upward Affect Who Benefits from from human capital which often include in the absorptive capacity.

(2010) International Technology Result presents it can be employed in firms and countries and in

Transfer? equal situations to access only determine the ability of the firm or the

country to benefit from the technology. Therefore, absorptive
capacity is cited by many authors as a key factor in the technology
transfer.

Ho et al. Empirical A new Perspective to Explore | The authors investigated the necessary capability in the technology

(2014) the Technology Transfer transfer process of effective university. There is a two-stage

Efficiencies in US Universities

perspective consist of the value creation stage and the research
innovation stage. These found that efficient universities in the
research innovation stage are in a more centralized location than
those in the value creation stage. In the other hand, efficient
universities in the value creation stage can be identified as different

reference groups for specific inefficient universities.
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Table 3: Summary of the Key Literature Reviews on Strategic Technology Transfer Capability (Continued)

Research
Author (s) Title Key Content
Types
Mitra, Sharma | Empirical Trade Liberalization, To explore the economic liberalization policy change of India is an
and Technology Transfer, and effect on efficiency and productivity of the firm. There is a variety
Véganzongs - Firms’ Productive of variables such as information and communication technology,
Varoudakis Performance: energy, and transport. In the Indian context, the finding found that
(2014) The Case of Indian policy implication has important because several parts of the
Manufacturing country faced with a shortage of basic infrastructure. Furthermore,
the results also indicate that the Indian's firm has to rely on buying
more technology from foreign country and research and
development is not an activity that enhance the production.
Bozeman, Conceptual The Evolving State-of-the-Art | There are review and synthesize the literature about effective
Rimes and in Technology Transfer technology transfer which rapid development. The Contingent
Youtie (2015) Research: Revisiting the Effectiveness Model of Technology Transfer of Bozeman (2000) is
Contingent Effectiveness updated and extended in this paper. Moreover, its focus on
Model technology transfer that oriented public and social value in the
contingent effectiveness model.
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This section investigates the relationships of five dimensions among strategic

technology transfer capability that consist of technology learning capability, technology

acceptance orientation, technology innovation focus, technology exchange competency

and technology change awareness emphasis on five consequences comprising new

product development, valuable operational improvement, outstanding business

effectiveness, sustainable organizational competitiveness and firm performance.

The relationships are expected to be positive as shown in Figure 2 below.

Figure 2: The Effects of Strategic Technology Transfer Capability on New

Product Development, Valuable Operational Improvement,

Outstanding Business Effectiveness, Sustainable Organizational

Competitiveness and Firm Performance
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Technology Learning Capability

The first dimension of strategic technology transfer capability is technology
learning capability. Technology learning is the accumulation of technological
knowledge that has the potential to enhance a firm's competitive advantage (Kim &
Inkpen, 2005). This consistent with Ahmad and Schroeder (2011) proposed that the
organizations need technology strategies to encourage continuous learning, which to
create a competitive advantage. Moreover, technology learning take place through
interactions at local, regional and global levels (Wright, 1997). Technology learning
also has an important impact on the choice of global or regional models (Wiesenthal et al.,
2012).

On the other hand, the study of learning capability has long been and found
when managers generate ideas and also able to share ideas of them across boundaries
within the organization. Moreover, these managers build learning capability when they
both generate and generalize ideas with impact. Thus, learning capability is not an
academic exercise. Rather, it is a focused set of management actions and accountabilities
(Ulrich, Jick, & Von Glinow, 1993). According to Akgiin et al., (2007), identify that
learning capability is a complex and multidimensional concept, and is composed of
(1) managerial commitment, (2) systems perspective, (3) openness and experimentation,
and (4) knowledge transfer and integration dimensions. This implied that learning
capability as a part of organizational capabilities, which is an important factor for product
innovativeness (Akgiin et al., 2007). In addition, organizational learning capability as a
bundle of tangible and intangible resources or skills that the firm uses to achieve new
forms of competitive advantage. These skills enable the process of organizational learning
(Alegre & Chiva, 2008). Thus, organizational learning capability indicated as the ability
of an organization to implement the appropriate management structures, procedures, and
practices that accommodate and promote learning process (Goh, 1998; Leonard-Barton,
1992b).

There is a research that divides organizational learning capability into absorptive
capability and transformative capability for compatibility and determines organizational
learning capability as an organization’s ability to absorb and transform new knowledge
and apply it to new product development with competitive advantage and high production

speed (Hsu & Fang, 2009). Absorptive capability is the ability to utilize and evaluate
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external knowledge that is largely a function of prior related knowledge (Cohen &
Levinthal, 1990). Besides, transformative capability is the ability to choose technologies,
maintain them over time, and reactivate and synthesize them with ongoing technology
development efforts (Garud & Nayyar, 1994). Therefore, in this research, technology
learning capability is defined as a firm's ability to systematically develop the knowledge
and skills of personnel in the organization that enable the operation and administration
effectively (Hsu & Fang, 2009).

The results of the empirical research showed that a firm’s learning capability as
a competency, and its impact on the product innovativeness and improved performance
(Akgiin et al., 2007). The advanced technology group of the firm which is assigned to
identify new system and technology in product development that is the interpreter and
deployment of technology strategy in the organization (Handfield et al., 1999). Other
research indicated the greater the organizational learning capability effect of the greater
the organization innovation and the execution new technology of organization function
which is said to operational improvement (Sutanto, 2017). Likewise, Lin and Wu (2014)
found that a firm can develop innovative technology and improve its performance through
learning from cooperative alliances. Also, there is research that studies and concentrates
on technological and market knowledge learning from host country networks (Bhatti,
Larimo, & Coudounaris, 2016). According to Ussahawanitchakit (2008), indicated that
organizational learning capability has a significant direct impact on organizational
effectiveness. The research contributes to existing literature by providing an experiential
learning model on subsidiary managers’ experiential learning in host country networks,
and that experiential learning’s influences on subsidiary knowledge and subsidiary’s
performance (Bhatti, Larimo, & Coudounaris, 2016). Moreover, a meta-learning system
is formed to achieve competitive advantage and to become more innovative and successful.
Accordingly, technology learning capability is likely to influence on firm outcomes,
namely, new product development, valuable operational improvement, outstanding
business effectiveness, sustainable organizational competitiveness and firm performance.
From the aforementioned arguments on technology learning capability, the first

hypotheses can be proposed as:
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Hypothesis 1a: Technology learning capability is positively related to
new product development.

Hypothesis 1b: Technology learning capability is positively related to

valuable operational improvement.

Hypothesis 1c: Technology learning capability is positively related to

outstanding business effectiveness.

Hypothesis 1d: Technology learning capability is positively related to

sustainable organizational competitiveness.

Hypothesis le: Technology learning capability is positively related to

firm performance.

Technology Acceptance Orientation

The second dimension of strategic technology transfer capability is technology
acceptance orientation. The previous literature has studied about technology orientation
and meaning participation in the framework program for learning and knowledge
(Luukkonen, 2000). Technology orientation includes product, production and innovation
orientations and is the ability and the will to acquire a substantial technological
background and uses it in the development of new products (Gatignon & Xuereb, 1997).
Moreover, the degree of commitment to R&D, acquisition of new technologies and
applications of the latest technology that are used in the classification of technology
orientation (Halac, 2015). Whereas the strategic orientation is defined as creating the
firm’s behavior which is parallel with the firm’s strategy that is expected to create
sustainable competitive advantage (Zhou, Yim, & Tse, 2005). Consequently, technology
orientation, and the closely related terms of innovation and product, orientation, refers
to a firm’s inclination to introduce or utilize new technologies, products or innovations
(Hakala, 2010). It suggests that the long-term success of the firm and customer value are

best created through new technological solutions, products, services, innovations, or
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production processes (Hakala, 2010) that guide to activities and strategies of the
organization in the technology-oriented firm (Zhou, Yim & Tse, 2005).

In addition, the technology acceptance model (TAM) is the well-known models
that Davis (1985) proposed to explain the behavior of technology’s user. TAM is used
to consider in personal level, which user will accept technology when perceived usefulness
and perceived ease of use the system that affects attitude toward using and behavioral
intention to use. Technology acceptance in the organization level was determined from
the successful adoption to actual use of the technology system by user (Mojtahed,
Nunes, & Peng, 2011). The strategic development of the organization should be considered
to technology acceptance when new technologies are adopted (Godoe & Johansen, 2012).
Thus, in this research, technology acceptance orientation is defined as a firm’s requirement
to take advantage of existing technologies which is adopted to operating appropriately
that to achieve organization’s goals (Halac, 2015).

The empirical research of technology orientation has both studied its consequences
and the multidimensional construct (Halac, 2015). Many studies have found that technology
orientation influenced innovation, new product development, and firm performance
(Al-Ansari, Altalib, & Sardoh, 2013; Jeong, Pae, & Zhou, 2006; Tsou, Chen, & Liao,
2014). Likewise, the study of SMEs business in Iran found that a firm’s technology
orientation can enhance firm performance (Rezazadeh, Karami, & Karami, 2016).
Moreover, it also found that technology orientation firms are speed leaders which have
first-to-market with new product (Leng et al., 2015). Therefore, technology acceptance
orientation is likely to influence on firm outcomes, namely, new product development,
valuable operational improvement, outstanding business effectiveness, sustainable
organizational competitiveness, and firm performance. From the aforementioned literature

on technology acceptance orientation, the second hypotheses can be stated as:

Hypothesis 2a: Technology acceptance orientation is positively related to

new product development.

Hypothesis 2b: Technology acceptance orientation is positively related to

valuable operational improvement.
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Hypothesis 2c: Technology acceptance orientation is positively related to

outstanding business effectiveness.

Hypothesis 2d: Technology acceptance orientation is positively related to

sustainable organizational competitiveness.

Hypothesis 2e: Technology acceptance orientation is positively related to

firm performance.

Technology Innovation Focus

The third dimension of strategic technology transfer capability is technology
innovation focus. There is changing business and market environments that making the
firms must develop particular methods and organizational behaviors in order to manage
differentiate and innovation themselves from their competitors for get more business
opportunities and long-term competitive advantage (Al-Ansari et al., 2013). There are
several categories in types of innovation that are divided follow the target of innovation,
the degree of change, and the area of impact (Gopalakrishnan & Damanpour, 1997).
The type categorized by the target of innovation is product and process innovation.
Product innovation refers to developing and deliver new products, technologies and
approaches, as well as improve existing products for better quality and efficiency, on
the other hand, process innovation refers to applying new ideas, methods, or processes
that result in overall production and operation to more effectively and efficiently
(OECD/Eurostat, 2005). The type of innovation that categorized by the degree of
change is radical and incremental innovation. According to Schilling (2008), radical
innovation refers to innovations with new levels in a way that is completely different
from the original ideas and processes, while incremental innovation refers to innovations is
very frequently occur with the system has been upgraded to be more efficient as
incrementally from the existing technology or something. The area of impact that used
to categorized type of innovation, which is technological and administrative innovation.
It explained administrative innovation refers to innovate and change to the new system,
methods, and process management in the organization, as a result, the productivity,

production, product design, and service delivery increase more efficiency (Gopalakrishnan
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& Damanpour, 1997). Technological innovations relate to products, services, and
production process technology; these are regard to basic work activities and can concern
both process and product (Damanpour, 1991). Thus, technology innovation is many
things, including product innovation, process innovation, radical innovation, and
incremental innovation, which this occurs when innovation is based on the use of
technology for change.

Besides, technological innovation is the process of reorganizing and combining
knowledge to generate new ideas. When innovate radically, firms generally need to deal
with high uncertainty (Li, Zhao, & Liu, 2006). Accordingly, Technology innovation will
adds new functionality or improves product specifications, whereas design innovation
enhances appearances and user friendliness. This indicated that both types of innovation
contribute to product competitiveness. Therefore, technology innovation of course refers
to the innovation of technical aspects, while design innovation affects human sensitivity
(Akiike, 2014). Moreover, it found that the innovation capability of the organization
which is disciplined in the strategies, systems, and structures and leads to the continuous
innovation development in order to the changing market environment (Gloet & Samson,
2016; Slater, Hult, & Olson, 2010). In this research, technology innovation focus is
defined as the firm’s process of classifying and integrates the knowledge to generate the
new technological functionality that enables to management of the organization success
(Li, Zhao, & Liu, 2006; Akiike, 2014).

Recently, technology innovation has proved to be essential for most business
organization as found in many researches. Several studies have found that technology
innovation improves a product’s technological functionality and has positive impact on
corporate competitiveness through improvements of technological functionality and
appearance (Rubera & Droge, 2013; Talke et al., 2009). According to Yam et al. (2011),
indicated that technological innovation capabilities are able to achieved organizational
performance and effectiveness. In addition, there is interaction between technology and
design innovation can affect a firm’s performance (Mumford, 2000; Rubera & Droge,
2013). Consequently, technology innovation focus is likely to influence on firm outcomes,
namely, new product development, valuable operational improvement, outstanding

business effectiveness, sustainable organizational competitiveness and firm performance.
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From the aforementioned literature on technology innovation focus, the third

hypotheses can be stated as:

Hypothesis 3a: Technology innovation focus is positively related to

new product development.

Hypothesis 3b: Technology innovation focus is positively related to

valuable operational improvement.

Hypothesis 3c: Technology innovation focus is positively related to

outstanding business effectiveness.

Hypothesis 3d: Technology innovation focus is positively related to

sustainable organizational competitiveness.

Hypothesis 3e: Technology innovation focus is positively related to

firm performance.

Technology Exchange Competency

The fourth dimension of strategic technology transfer capability is technology
exchange competency. The central in the business market is the nature of technological
interdependence, which is most obviously occurs with matching between organizational
requirements and the technical abilities to make the exchange possible. The machine has
many processes and continuously rises over time. It makes the question between actors.
Moreover, typical of business market depend on episodes of technological development
of various kinds (McLoughlin & Horan, 2000). The paradigm in technology exchange is
the basis proposal of more viable and mutually beneficial joint ventures which would
also accommodate the innovative packaging and integrate management of the developing
countries’ megaproject (Kumaraswamy, 1998).

Focusing on technology-oriented relationships, it distinguishes between
technology-related exchange activity including transfer of technological information,

technological needs and requirements (Ritter & Gemiinden, 2003). Kumaraswamy and
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Shrestha (2002) proposed that technology exchange in construction industries that was
envisioned in terms of mutually beneficial two-way technology flows that could
penetrate many current barriers to technology transfer. In terms of competency, Reed
and DeFillippi (1990) defined as being the particular skills and resources a firm
possesses, and are used in the superior way. In other words, competency is called the
core capability, defined as the knowledge set that distinguishes and provides competitive
advantage (Leonard-Barton, 1992a). Moreover, the competency based approaches can
identify the skills, knowledge, and capabilities that consistent with the strategy of the
organization (Draganidis & Mentzas, 2006). As mentioned above, in this research,
technology exchange competency is defined as the firm's ability to manage the knowledge
and skills in technological information, requisition, and requirement for two-way sharing
which is mutually beneficial into the organization (Kumaraswamy & Shrestha, 2002).
Moreover, Collins and Smith (2006) developed and examined a theory of how
human resource practices affect the organizational social climate conditions that encourage
knowledge exchange and combination and resultant firm performance the firm’s capability
to exchange and combine knowledge, a relationship that predicted firm revenue from
new products and services and firm sales growth. The results of investigated manufacturing
firm that there is a significant and positive relationship between knowledge exchange
address computer-mediated communication channels and new product development as
both effective and efficient (Thomas, 2013). In addition, there is found that the exchange
of knowledge in information technology affects to enhance the operational process of
supply chain partner (Paulraj, Lado, & Chen, 2008). Likewise, the firm has ultimately
the supply chain to remain competitive when it is information gathering and sharing of
new knowledge that is the exchange competency (McCarter, Fawcett, & Magnan, 2005).
Accordingly, technology exchange competency is likely to influence on firm outcomes,
namely, new product development, valuable operational improvement, outstanding
business effectiveness, sustainable organizational competitiveness, and firm performance.
From the aforementioned literature on technology exchange competency, the fourth

hypotheses can be stated as:

Hypothesis 4a: Technology exchange competency is positively related to

new product development.




i

\‘j
|
===’ Mahasarakham University

41

Hypothesis 4b: Technology exchange competency is positively related to

valuable operational improvement.

Hypothesis 4c: Technology exchange competency is positively related to

outstanding business effectiveness.

Hypothesis 4d: Technology exchange competency is positively related to

sustainable organizational competitiveness.

Hypothesis 4e: Technology exchange competency is positively related to

firm performance.

Technology Change Awareness

The fifth dimension of strategic technology transfer capability is technology
change awareness. The technology can be used as a strategy of the organization and the
establishment of technology capabilities can be considered as an important change in
the technology of the organization (Burkhardt & Brass, 1990). Thus, the firms have
technology alignment that will be taken into consider technological change in the
organization to which match with technology and standard as set in the strategy (Chan
& Reich, 2007). Technological change is based on both better and more technology.

In economics, technological change is a change in the set of feasible production
possibilities. In this research, technology change awareness is defined as the firm's
perception explicitly which enables to technological advance and movement in order to
provide the highest usefulness of the organization (Burkhardt & Brass, 1990).

The impact of discovery for the theory and management of technologically
induced organizational change (Leonardi, 2007). Technology feature allocation is a set
of practices that stimulate the capability to provide information on new technologies
through a network of recommendations. The informational capabilities as activating,
technicians transformed the potential that the technology had to create, modify, transmit,
and store information with new ways in the resources used to organize their work.
Tatikonda and Stock (2003) describe how technology changes to fit interactions between

organizations, resulting in productive technology transfer, which positively affects the
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efficiency of new product development. Change in the organization is usually analyzed
in the context of the organization (Macdonald, 1995). Although the technology change
occurs at the organizational level, the effects of this change are evidenced at the individual
level. Therefore, Burkhardt and Brass (1990) found that employees increased their power
and network centrality following the change in technology. There is the investigation
found that technology change in every activity in the organization can significantly
affect an organization’s competitive advantage (Kak, 2002). Moreover, according to
Tracey, Vonderembse, and Lim (1999) represent the results indicate that there is a
positive relationship between advanced technology and competitive capabilities achieve
high level of performance in manufacturing firms from across the US. Therefore,
technology change awareness is likely to influence on firm outcomes, namely, new
product development, valuable operational improvement, outstanding business
effectiveness, sustainable organizational competitiveness, and firm performance. From
the aforementioned literature on technology change awareness, the fifth hypotheses can

be stated as:

Hypothesis 5a: Technology change awareness is positively related to

new product development.

Hypothesis 5b: Technology change awareness is positively related to

valuable operational improvement.

Hypothesis 5¢: Technology change awareness is positively related to

outstanding business effectiveness.

Hypothesis 5d: Technology change awareness is positively related to

sustainable organizational competitiveness.

Hypothesis 5e: Technology change awareness is positively related to

firm performance.
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The Effects of Consequences of Strategic Technology Transfer Capability on Firm

Performance

This section examines the effects of four firm outcomes of strategic technology
transfer capability — namely new product development, valuable operational improvement,
outstanding business effectiveness, and sustainable organizational competitiveness —on
the dependent variable, firm performance. The relationships among the variables are

expected to be positive as shown in Figure 3 below:

Figure 3: The Effects of New Product Development, Valuable Operational
Improvement, Outstanding Business Effectiveness, and Sustainable

Organizational Competitiveness on Firm Performance

New Product H6 (+)

Development

Valuable H7 (+) Sustainable HO (+)
Operational Organizational >
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New Product Development

New product development (NPD) is a process that transforms a concept into a
commercial product (Hertenstein & Platt, 2000). Nakata and Sivakumar (1996) defined
NPD as the process of understanding and creating a new output and the outcomes of
that process which process and outcomes may be assessed subjectively, objectively, or
both. Therefore, NPD is an important activity that helps firms to survive and make
continuous improvements. Most firms have now placed great emphasis on shortening
the time for a new product coming into the market (Liu, Chen, & Tsai, 2005). There is

an explanation that new product development is a function of external contacts,
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scientific capabilities, firm’s location, and the educational and functional background of
top managers which a new product for a firm, no matter if it is new to the market or not
(Deeds, DeCarolis, & Coombs, 2000; Souder, 1988). Accordingly, in this research, new
product development is defined as a process of thinking and generating a new product
and service which outcome of a specific process is in order to achieve the business goals
and objectives (Atuahene-Gima & Murray, 2007; Nakata & Sivakumar, 1996).

The traditional literature on technology management addressing technology
transfer provides a sense of the overall transfer process, particularly at the strategic level
(Tatikonda & Stock, 2003). Researchers have found that new product development can
change the firm's ability to learn about the new rich environment, to create new capabilities,
for developing strategic choices, market advantage, and firm performance (Howell, Shea,
& Higgings, 2005; Ledwith & O’Dwyer, 2009; Vorhies & Harker, 2000). In addition,
the study of Loch, Stein, and Terwiesch (1996) presents the successful new product
which can offer a sustainable competitive advantage of electronic firms in the U.S., Japan,
and Europe. Also, the effective development of new products continues to be a critical
business activity as firms, both large and small, struggle to acquire or sustain competitive
advantage (Sajid et al., 2015). As a result, new product development can be considered
a factor affecting sustainable organizational competitiveness of the firm. From the
aforementioned literature on new product development, the sixth hypothesis can be

stated as:

Hypothesis 6: New product development is positively related to sustainable

organizational competitiveness.

Valuable Operational Improvement

Previous research in the operations management literature identified that, the
operation is the process that uses resources as inputs, transform energy and materials,
and generates products and services as outputs (Corbett & Klassen, 2006). To increase
value in operations, value-added is used as a guideline for doing business. The increasing
value refers to the ability of a firm to use its resources for the benefit of external conditions
that are likely to bring in organizational earnings (Coulter, 2002). Thus, adding value to

operations is the ability of a firm to add value to the business, focusing on creating more
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opportunities to achieve goals, including identifying improvements operations that can
better serve the needs of the customer. Operational effectiveness as the ability to establish
processes, which based on efficient core capabilities within the organizations (Porter,
1996). In addition, operational effectiveness also means improving the performance of
the process of controlling and leading the processes within the firm, including measuring
and improving the processes. The utilizing resources efficiently through these core
processes enables the organization to reduce costs, eliminate waste, adapt to the suitable
technological innovations, and outperform competitors (Santa et al., 2010). In this research,
valuable operational improvement is defined as the using of structured processes and
procedures which keeps continuous development of the activities that bring benefits to
the firm (Yang, Lee, & Cheng, 2015).

Multinational corporations can access economies, including size, scope, and
learning that can create a global intelligence system in R&D and manufacturing knowledge,
and can stabilize sales by increasing operational flexibility in manufacturing planning
and technology replacement (Pontrandolfo & Okogbaa, 1999). So looking at changes
and actions, as well as performance improvements might be more important for future
competitiveness than current practices and performances. The improving the sourcing
side can improve the total operational performance similarly to improvements in
manufacturing or sales sides (Demeter, 2014). In addition, there are found that business
can improve firms’ operational processes, which ultimately lead to enhanced competitive
advantage (Christmann, 2000; McWilliams & Siegel, 2001). Likewise, according to
Reuter et al. (2010), indicated that there are the positive operational performance
implications on quality of supplying products, costs, and security of supply available
from corresponding sustainable supply management capabilities gives more reasons to
participate and affected to sustainable competitive advantage. From the aforementioned

literature on valuable operational improvement, the seventh hypothesis can be stated as:

Hypothesis 7: Valuable operational improvement is positively related to

sustainable organizational competitiveness.
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Outstanding Business Effectiveness

Outstanding operational excellence means the ability of a management firm to
focus on a target that is superior to its competitors. According to Mouzas (2006) that
defined effectiveness as the firm’s ability to generate sustained revenue growth in its
surrounding network that related to the organization’s own strategy. Moreover, there is
identified effectiveness as a ratio of the actual output to the expected output (Rolstadas,
1998). Also responding to push for change through the implementation that has been
recognized by both internal and external determinants (Rabinovich, Dresner, & Evers,
2003). There is a study that measures the contingent fit relationship between strategic
priorities and its contextual variable (Jermias & Gani, 2004). Whereof, effectiveness of
a business unit is measured by a multiplication of nine performance dimensions in terms
of profit, return on investment, cash flow from operation, cost control, development of new
products, market share, sales volume, personnel development, and market development,
with their respective relative importance for the business unit. Therefore, in this research,
outstanding business effectiveness is defined as a firm's capability to achieve its goals
and generate business growth, favorable impressive than its competitors (Mouzas, 2006).

Ray, Barney, and Muhanna (2004) proposed examining the effectiveness of
business processes as the method to assess the relationship between firm-specific
resources and firm performance. Business effectiveness contains short-term and long-
term performance. The short-term variables consist of time and cost reduction in systems
availability, system development, and user satisfaction. The long-term variables are
improved and outstanding financial performance (Born, 2002). Likewise, Choi and
Wang (2007) argued that business with the effective management of stakeholder
relationships can create the persistence of superior financial performance over the
longer-term, which performs firms to sustainable competitive advantage. From the
aforementioned literature on outstanding business effectiveness, the eighth hypothesis

can be stated as:

Hypothesis 8: Outstanding business effectiveness is positively related to

sustainable organizational competitiveness.




i

\‘j
|
===’ Mahasarakham University

47

Sustainable Organizational Competitiveness

In prior literature, competitive advantage and competitiveness have been
defined in diverse way. Peteraf and Barney (2003) define competitive advantage as an
ability to create more economic value than the marginal competitor in the market. Thus,
competitive advantage leading to above-normal returns (Peteraf, 1993). With respect to
competitiveness, Feurer and Chaharbaghi (1994) have proposed a holistic definition of
competitiveness, taking into account the sustainability as “Competitiveness is relative
and not absolute. It depends on shareholder and customer values, financial strength
which determines the ability to act and react within the competitive environment and the
potential of people and technology in implementing the necessary strategic changes.
Competitiveness can only be sustained if an appropriate balance is maintained between
these factors which can be of a conflicting nature”. Thus, it is assumed that sustained
superior performance arises from superior competitiveness (Forsman, Temel, & Uotila,
2013). Competitiveness refer to the ability of an organization to compete successfully
with its commercial rivals, namely the ability to produce the right goods and services of
the right quality, at the right price, at the right time, which meet the needs of customer
more efficiently and more effectively than other firms (Edmonds, 2000).

In this research, sustainable organizational competitiveness is defined as making
the firm’s ability of producing the right products and services at the right price and time
to better serve the needs of our customers in the long run, more efficiently and more
effectively than its competitors. There must be a balance of these factors to achieve these
capabilities in the long term (Edmonds, 2000; Feurer & Chaharbaghi, 1994). Business
competitiveness is the basis for superior performance (Ma, 1999). Likewise, Singh (2012)
also indicated that competitiveness contributing to the increased performance of the
firm or an organization’s quality rivals, led to results of increased benefits for the firm.
The evidence in empirical research such as that of Prempree, Ussahawanitchakit and
Boonlua (2013) argues that business competitiveness is positively correlated with firm
value. In addition, early study suggests that a relationship between competitiveness and
firm performance (Wiklund & Shepherd, 2005). Moreover, there is investigated the impact
of corporate sustainability on organizational processes and performance, which found

that corporations that voluntarily adopted sustainability policies are high sustainability
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companies (Eccles, loannou, & Serafeim, 2014). From the aforementioned literature on

sustainable organizational competitiveness, the ninth hypothesis can be stated as:

Hypothesis 9: Sustainable organizational competitiveness is positively

related to firm performance.

Firm Performance

The dependent variable of this research is firm performance. Performance is
recognized by the implications of a firm’s strategy (Venkatraman & Ramanujam, 1986).
Organizational constructs of firm performance include such variables as competitive
advantage, profit, market share, sales revenue, costs, and customer satisfaction that
classify these into two categories consist of objective measures such as return on assets
and perceptual measures that comparison of self with competitors (Erdil, Kitapci, &
Timurlenk, 2010). Regarding to Santos and Brito (2012), firm performance refers to a
subset of organizational effectiveness that covers operational and financial outcomes.
Output measures consider the firm's major objective and highlight profitability that has
financial and non-financial assessment whereas input measures focus on duty and
activities that useful in reaching the end outcomes (Li, Huang, & Tsai, 2009).

In this research, firm performance is defined as the perception of the firm to
overall outcome and goal achievement in both the financial and non-financial assessment
over the long term. According to Yamin, Gunasekaran, and Mavondo (1999), examine
the relationships among competitive advantage, competitive strategy, and organizational
performance. Likewise, Johnson (2002) has studied the relative advantages of a cost
leadership strategy compare with a differentiation strategy, which looking firm performance
through the profitability perspective. In addition, Ariyawardana (2003) applies the strategy-
based and resource-based views of the competitive advantage paradigm for illustrate the
performance of value-added tea producers in Sri Lanka. Moreover, prior research founded
that technology transfer exhibits positive return and enhances firm performance (Hu,
Jefferson, & Jinchang, 2005). Therefore, in this research, firm performance will be
measured by subjective performance. Finally, this research expects strategic technology

transfer capability to be positively related to firm performance.




The Effects of the Antecedents on Each Dimension of Strategic Technology

Transfer Capability

This section explains the relationship of five antecedents (proactive business

policy, top management support, organizational resource availability, competitive market
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intensity, and technology growth munificence) that effect on five dimensions of strategic

technology transfer capability which contains technology learning capability, technology

acceptance orientation, technology innovation focus, technology exchange competency,

and technology change awareness. All the relationships among the variables are expected

to be positive as presented in Figure 4 below:

Figure 4: The Effects of the Antecedents on Strategic Technology Transfer
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Proactive Business Policy

In the past, prior to strategic management, it was a study of business policy
(White & Hamermesh, 1981). Business policy is a broad approach set out for the link
between strategic planning and organizational strategy. The research mentioned that
business policy explains the important concept of strategy as the proactive mediation of
industry and competitive factors and organizational potential (White & Hamermesh,
1981). Regarding to proactive, a strategic orientation engenders a strong emphasis on
technological leadership and radical product innovations and a preference for high-risk,
high-potential-reward projects over safer projects (Droge, Calantone, & Harmancioglu,
2008). In this research, proactive business policy is defined as the firms' strategic
planning characterized by an aggressive vision, multifaceted execution, and decision-
making in preparing for the expected situations in the future to enhance competitiveness
(Droge et al., 2008; White & Hamermesh, 1981).

For the evolutionist or structuralist perspective, there are focus on the policies
to support technology and diffusion compensation for less than optimal R&D and on
improving a mediated transmission of information. This indicates that the policy maker
should support to the complex cognitive specific processes of learning and adaptation
in the receiver firms (Laranja, 2009). Subsequent research on proactive environmental
strategy that found it influences to competitive advantage and firm performance
(Aragdn-Correa & Sharma, 2003; Menguc, Auh, & Ozanne, 2010). Moreover, there is
explained that policy should stimulate the growth of strong private investing organizations
as the incentive to be more proactive that conducted to technology exchange and
technological change in organization level (Cooke, 2001). From the aforementioned

literature on proactive business policy, the tenth hypotheses can be stated as:

Hypothesis 10a: Proactive business policy is positively related to technology
learning capability.

Hypothesis 10b: Proactive business policy is positively related to technology

acceptance orientation.
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Hypothesis 10c: Proactive business policy is positively related to technology

innovation focus.

Hypothesis 10d: Proactive business policy is positively related to technology

exchange competency.

Hypothesis 10e: Proactive business policy is positively related to technology

change awareness.

Top Management Support

Previous researches have stated that top management support is a key recurrent
factor critical for developing and promoting a vision to shape the implementation of firm
(Kim, Lee, & Gosain, 2005; Thong, Yap, & Raman, 1996). Top management support
of information systems refers to the degree to which top management understands the
importance of the information system function and the extent to which it is involved in
information system activities (Jitpaiboon & Kalaian, 2005; Ragu-Nathan et al., 2004).
Moreover, top management support can be seen in several ways by acting as an executive
sponsor, providing encouragement to a team, helping a team to surmount obstacles,
streamlining decision-making processes, maintaining open channels of communication
with people involved in new product development, and providing adequate capital and
human resources (Carbonell & Rodriguez-Escudero, 2009). According to Garrett and
Neubaum (2013), top management provision of financial and organizational resources,
advocates for and acts on behalf of the venture. Incorporates rules, processes, and
procedures, and resolve conflicts and creates a facilitative environment for the venture's
ultimate success. Therefore, in this research, top management support is defined as the
involvement, interesting, understanding, and consideration of chief executive officer
who makes operation effective until successful (Jitpaiboon & Kalaian, 2005).

There is analyzing the effects of top management support for technology, which
the promotion of technology skills, absorptive capacity, and technological distinctive
firms influence on organizational performance through corporate entrepreneurship
(Garcia-Morales, Bolivar-Ramos, & Martin-Rojas, 2014). In addition, the results of

Chinese firm’s investigation found that organization support such as top management
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support has a positive influence on the technology orientation of the firm (Jeong, Pae, &
Zhou, 2006). The key responsibility for the firm of the most top management has in all
aspects of operation, management, and performance. Therefore, the effectiveness of
strategic management implementation is contingent upon the top management support
(Kearns, 2006). According to Al Shaar et al. (2015) found that the support of top
management affect both product and process innovation. In addition, information
exchange and technology as the key element of the organization structure that affected
by the communication between boards and employees (Glickman et al., 2007). Moreover,
there is indicated that firm’s executive is planning and budgeting for strategy capability
that provides to act quickly on detecting technological change in organization (Agbim,
2013). From the aforementioned literature on top management support, the eleventh

hypotheses can be stated as:

Hypothesis 11a: Top management support is positively related to technology

learning capability.

Hypothesis 11b: Top management support is positively related to technology

acceptance orientation.

Hypothesis 11c: Top management support is positively related to technology

innovation focus.

Hypothesis 11d: Top management support is positively related to technology

exchange competency.

Hypothesis 11e: Top management support is positively related to technology

change awareness.
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Organizational Resource Availability

Resource of organization can be used to gain competitive advantage and higher
performance, which mostly related to the attributes including valuable, rare, imperfectly
imitable, and non-substitutable (Barney, 1991). According to Barney (1991), there are
three categories of resources: physical capital resources, human capital resources, and
organizational capital resources. Physical resources are typically tangible that consist of
technology, plant, equipment, geographic location, and raw material. Human capital
resources are intangible asset that consists of training, experience, judgment, intelligence,
relationship, and insights of employees. Organizational capital resources are reporting
structure that consists of planning, controlling, coordination, and management systems.

Resource availability is determined by time’s percentage of resources that can
be scheduled for work (Daley, 2013). The research of Shaw et al. (2013) define resource
availability as the accessibility of financial, material or human assets. Therefore, in this
research, organizational resource availability is defined as the accessibility of firm-
specific assets, including both tangible and intangible, for facilitating the core business
processes to be achieved goals (Barney, 1991; Pansuppawatt & Ussawanitchakit, 2011;
Shaw et al., 2013). It is the fruitfulness of both tangible and intangible factors for
supporting the performance of business processes to achieve firm’s goals (Ray, Barney,
& Muhanna, 2004). Previous research found that most of the work had the positive
relationship between availability of resources and innovation adoption (Ungan, 2004).
In contrast, Yoon (2009) explains the availability of slack resources which is the degree
of uncommitted resources that available to an organization. It found that positively
associated with the organizational adoption of an innovation, because slack resources
help easier for the organization to take the risk of loss, experiment with innovations, and
implementing new ideas. According to Hsu and Fang (2009), the firms have availability
of resource due to the investment including human capital, structural capital, and relational
capital that are significantly positively affected organizational learning capability.
Moreover, firm-specific characteristics as differential access to financial and other resources
which located that are significant condition the likelihood that firms is adopting a new
technology which is the technological changing (Harrison, Kelley, & Gant, 1996). From
the aforementioned literature on organizational resource availability, the twelfth hypotheses

can be proposed as:
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Hypothesis 12a: Organizational resource availability is positively related to
technology learning capability.

Hypothesis 12b: Organizational resource availability is positively related to

technology acceptance orientation.

Hypothesis 12c: Organizational resource availability is positively related to

technology innovation focus.

Hypothesis 12d: Organizational resource availability is positively related to

technology exchange competency.

Hypothesis 12e: Organizational resource availability is positively related to
technology change awareness.

Competitive Market Intensity

The strength of competition a business faces is called competitive intensity
(Nhuta, 2012). According to Jamshidi and Moazemi (2016), the authors identify that the
number of participants in a market increases to which mean the volume and unpredictability
of strategic changes may increase dramatically. The competitive intensity of the firm
increases when competitors’ marketing actions are both frequent and aggressive (Narver
& Slater, 1990). Current as competition intensifies, the firms confront more constraints
in their pricing such that operations lower firm performance or inefficiencies in business
practices. Then, competitive intensity refers to the degree of competition that a firm
confronts in its industry. Moreover, the increased intensity often is characterized by
greater rivalry among incumbents, which can take the form of price wars, increased
transactions, added services, and more advertising or product offerings (Li, Poppo, &
Zhou, 2008). Therefore, the level of competitive intensity is related to the activities of
competing firms, including price competition, promotion competition, and so forth
(Cui, Griffith, & Cavusgil, 2005).

In this research, competitive market intensity is defined as the perception of the

competitors' progression and changes in customer demand as a positive influence of
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operational effectiveness as driving firms to develop and improve administration more
efficiently (Myers, Daugherty, & Autry, 2000). According to Wilden et al., (2013) study
that identified the organic structure and external competitive intensity of the firm as the
methods to garner a firm’s dynamic capabilities, tangible outcomes is that firms exploit
opportunities through dynamic capabilities. Moreover, the firms perceiving their industry
environment as turbulent tended to understand customers and competitor actions better,
which enabled them to develop a marketing mix and firm’s capability to reach their
target markets with superior products and services more effectively (O’Cass &
Weerawardena, 2010). From the aforementioned literature on competitive market

intensity, the thirteenth hypotheses can be stated as:

Hypothesis 13a: Competitive market intensity is positively related to

technology learning capability.

Hypothesis 13b: Competitive market intensity is positively related to

technology acceptance orientation.

Hypothesis 13c: Competitive market intensity is positively related to

technology innovation focus.

Hypothesis 13d: Competitive market intensity is positively related to

technology exchange competency.

Hypothesis 13e: Competitive market intensity is positively related to

technology change awareness.

Technology Growth Munificence

Economists and other observers often point to technology growth as the source
of both trends. Environmental munificence has long been an important factor influencing
organizational decisions (Staw & Szwajkowski, 1975). Technology advances are a key
force in achieving business goals (Allred & Swan, 2004). According to Glazer and
Weiss (1993), technology growth refers to the speed of forward change of technology
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associated with new technology products that impact on firm operational procedures.
Likewise, Carnabuci and Bruggeman (2009) understand that the growth of technology
as the extent to which new inventions are generated, or it could be said that technology
has changed. The rate of technological change in an industry that is the definition of
technological turbulence (Jaworski & Kohli, 1993), has a more positive relationship
with the process of acquiring new technological knowledge to which as technology
learning capability (Lusia, 2016). Moreover, Jeong, Pae, and Zhou (2006) found that the
Chinese’s firms in highly competitive situations derived by rapid change of technology,
influence technological orientation significantly. The growth in technology could generate
positive impacts on business processes and performance (Mirbagheri & Hejazinia, 2010).
Moreover, the generation of technology growth can overall enhance the efficiency of
production functions (Schoute, 2011), and offer new benefits and values to customers
(Prasnikar et al., 2008).

The more munificent the environment is, the greater the firm’s opportunity
acquires those resources (Bruno & Tyebjee, 1982). Environmental munificence refers
to the extent to which critical resources exist in the environment (Brown & Kirchhoff,
1977). The degree of resource richness in the firm’s environment munificence should
have a significant influence on the firm’s entrepreneurial orientation and subsequent
growth (Castrogiovanni, 1991). Moreover, Jaiyeoba (2013) explains environmental
munificence that is environmental capacity which permits organizational growth and
stability. Likewise, munificence can also accommodate the generation of slack resources
which can be used for organizational innovation or which the organization can use
during periods of scarcity. Therefore, technology growth munificence, in this research,
is defined as the perception of the progressive technological development within industry
that jointly creates superior result and outcome (Brown & Kirchhoff, 1977; Glazer &
Weiss, 1993). There is research indicated that firm regarding toward technology growth
help a firm utilize and maximize knowledge value to improve its organizational learning
capability (Hsu & Fang, 2009). In addition, firm’s behavior in developing an ongoing
exchange of technology that related to the technology munificence in building up firm’s
capabilities (Sanchez, 2012). Furthermore, technological turbulence leads to more

innovations to which the proactivity of firm has been experiencing extensive changes
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during transition to a market economy (Zhou, Yim, & Tse, 2005). From the aforementioned

literature on technology growth munificence, the fourteen hypotheses can be stated as:

Hypothesis 14a: Technology growth munificence is positively related to

technology learning capability.

Hypothesis 14b: Technology growth munificence is positively related to

technology acceptance orientation.

Hypothesis 14c: Technology growth munificence is positively related to

technology innovation focus.

Hypothesis 14d: Technology growth munificence is positively related to
technology exchange competency.

Hypothesis 14e: Technology growth munificence is positively related to

technology change awareness.

The Moderating Effects of Innovative Culture on the Relationships between

Strategic Technology Transfer Capability and Its Antecedents

This section explains the influences of the moderator, innovative culture, on
the relationships among strategic technology transfer capability and its antecedents:
proactive business policy, top management support, organizational resource availability,
competitive market intensity and technology growth munificence. The moderating

effect of innovative culture is expected to be positive as presented in Figure 5 below:
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Figure 5: The Moderating Effects of Innovative Culture on the Relationships
between Strategic Technology Transfer Capability and Its Antecedents

Innovative Culture
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Innovative Culture

The moderator in this model of strategic technology transfer capability is
innovative culture. Substantial organizational literature posits that an organization’s
culture influences the thoughts, feelings, and actions of its members (Pettigrew, 1979);
helps individuals understand the organization’s focus; and provides them with norms
for their behavior (De Brentani & Kleinschmidt, 2004; Deshpandé & Webster, 1989).
Research at the strategic business unit level defines organizational culture as the
personality of the organization, which is composed of the assumptions, values, beliefs,
attitudes, and behaviors of organizational members (Schein, 2004). Organizational

contextual factors, such as organizational culture, help amplify the effect of
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transformational leadership by increasing individuals’ receptivity to an articulated
vision and new values, and to the collective interest (Pawar & Eastman, 1997; Pittigrew,
Ferlie, & McKee, 1992). Wallach (1983) has categorized organizational culture into
three types consist of bureaucratic, supportive, and innovative. The innovative culture’s
main point is to push the professional development of each person and to create benefit
for enterprise, thus realizing win-win result for enterprise and individuals (Hongyan &
Huaizhong, 2010). According to Maher (2014) analyzes distinctive features of corporate
culture that focused on innovation, particularly in the case of ICT companies, found that
innovative culture gives employees freedom to develop new ideas, and assures managerial
support in implementation of new projects. Moreover, fostering an innovative culture is
crucial to small medium industries and how these cultures would best bring about
innovation (Annamalah et al., 2016).

An innovative culture at the strategic business unit level embraces innovation,
growth, and new resources, and highly values flexibility, adaptability, creativity, risk
taking, and entrepreneurship (Chen et al., 2012). For example, research investigates the
relationships between strategic business unit level transformational leadership and
technological innovation which uses the moderating roles of innovative culture found
that a stronger innovative culture is a substitute for transformational leadership behavior
for facilitating technological innovation. Moreover, top managers affect innovation
adoption which are responsible for the cultural values by control resources and influence
strategic decision in support of innovation within the organization (Damanpour &
Schneider, 2006).

In this research, innovative culture is defined as a firm’s orientation toward
experimenting with new alternatives or approaches by exploring new resources,
breaking through existing norms, and creating new operation to improve its performance

(Wei et al., 2013). Therefore, several hypotheses can be proposed as:

Hypothesis 15a: Innovative culture is positively moderate the relationships

between proactive business policy and technology learning capability.

Hypothesis 15b: Innovative culture is positively moderate the relationships

between proactive business policy and technology acceptance orientation.
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Hypothesis 15c¢: Innovative culture is positively moderate the relationships
between proactive business policy and technology innovation focus.

Hypothesis 15d: Innovative culture is positively moderate the relationships

between proactive business policy and technology exchange competency.

Hypothesis 15e: Innovative culture is positively moderate the relationships

between proactive business policy and technology change awareness.

Hypothesis 16a: Innovative culture is positively moderate the relationships

between top management support and technology learning capability.

Hypothesis 16b: Innovative culture is positively moderate the relationships
between top management support and technology acceptance orientation.

Hypothesis 16c: Innovative culture is positively moderate the relationships

between top management support and technology innovation focus.

Hypothesis 16d: Innovative culture is positively moderate the relationships

between top management support and technology exchange competency.

Hypothesis 16e: Innovative culture is positively moderate the relationships

between top management support and technology change awareness.

Hypothesis 17a: Innovative culture is positively moderate the relationships

between organizational resource availability and technology learning capability.

Hypothesis 17b: Innovative culture is positively moderate the relationships

60

between organizational resource availability and technology acceptance orientation.

Hypothesis 17c: Innovative culture is positively moderate the relationships

between organizational resource availability and technology innovation focus.

> Mahasarakham University



i

N

61

Hypothesis 17d: Innovative culture is positively moderate the relationships

between organizational resource availability and technology exchange competency.

Hypothesis 17e: Innovative culture is positively moderate the relationships

between organizational resource availability and technology change awareness.

Hypothesis 18a: Innovative culture is positively moderate the relationships

between competitive uncertainly intensity and technology learning capability.

Hypothesis 18b: Innovative culture is positively moderate the relationships

between competitive uncertainly intensity and technology acceptance orientation.

Hypothesis 18c: Innovative culture is positively moderate the relationships

between competitive uncertainly intensity and technology innovation focus.

Hypothesis 18d: Innovative culture is positively moderate the relationships

between competitive uncertainly intensity and technology exchange competency.

Hypothesis 18e: Innovative culture is positively moderate the relationships

between competitive uncertainly intensity and technology change awareness.

Hypothesis 19a: Innovative culture is positively moderate the relationships

between technology munificence environment and technology learning capability.

Hypothesis 19b: Innovative culture is positively moderate the relationships

between technology munificence environment and technology acceptance orientation.

Hypothesis 19c: Innovative culture is positively moderate the relationships

between technology munificence environment and technology innovation focus.

Hypothesis 19d: Innovative culture is positively moderate the relationships

between technology munificence environment and technology exchange competency.
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Hypothesis 19e: Innovative culture is positively moderate the relationships

between technology munificence environment and technology change awareness.

Summary

The conceptual framework of how strategic technology transfer capability
relates to firm performance is portrayed. In addition, two theoretical perspectives are
employed to draw the relationships in the conceptual model including absorptive
capacity theory and dynamic capability theory.

This research proposes a set of 19 testable hypotheses which explains the overall
relationships among constructs in the conceptual model. Those relationships are classified
into four groups which are as follows: the first group is relevant to the linkages among
strategic technology transfer capability and its consequences, including new product
development, valuable operational improvement, outstanding business effectiveness,
sustainable organizational competitiveness, and firm performance. The second group
contains the relationships among four consequences and firm performance. The third
group holds the associations among five antecedents: proactive business policy, top
management support, organizational resource availability, competitive market intensity,
and technology growth munificence, and each of five dimensions of strategic technology
transfer capability. The final group relates to the moderating influences of strategic
technology transfer capability and innovative culture. All proposed hypotheses are
presented in Table 4.

Furthermore, the following chapter describes research methods that cover these
issues: a selection of samples, data collection procedures, a test of non-response bias,
the measurements and definitions of variables, instrumental verification (reliability and

validity), and the statistical analysis of the data.
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Table 4: Summary of Hypothesized Relationships

Hypothesis Description of Hypothesized Relationships

Hla Technology learning capability is positively related to new product
development.

Hlb Technology learning capability is positively related to valuable
operational improvement.

Hlc Technology learning capability is positively related to outstanding
business effectiveness.

H1d Technology learning capability is positively related to sustainable
organizational competitiveness.

Hle Technology learning capability is positively related to firm performance.

H2a Technology acceptance orientation is positively related to new product
development.

H2b Technology acceptance orientation is positively related to valuable
operational improvement.

H2c Technology acceptance orientation is positively related to outstanding
business effectiveness.

H2d Technology acceptance orientation is positively related to sustainable
organizational competitiveness.

H2e Technology acceptance orientation is positively related to firm
performance.

H3a Technology innovative focus is positively related to new product
development.

H3b Technology innovative focus is positively related to valuable operational
improvement.

H3c Technology innovative focus is positively related to outstanding business
effectiveness.

H3d Technology innovative focus is positively related to sustainable
organizational competitiveness.

H3e Technology innovative focus is positively related to firm performance.
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Hypothesis Description of Hypothesized Relationships

H4a Technology exchange competency is positively related to new product
development.

H4b Technology exchange competency is positively related to valuable
operational improvement.

H4c Technology exchange competency is positively related to outstanding
business effectiveness.

H4d Technology exchange competency is positively related to sustainable
organizational competitiveness.

H4e Technology exchange competency is positively related to firm
performance.

HS5a Technology change awareness is positively related to new product
development.

H5b Technology change awareness is positively related to valuable
operational improvement.

H5c Technology change awareness is positively related to outstanding
business effectiveness.

H5d Technology change awareness is positively related to sustainable
organizational competitiveness.

H5e Technology change awareness is positively related to firm performance.

H6 New product development is positively related to sustainable
organizational competitiveness.

H7 Valuable operational improvement is positively related to sustainable
organizational competitiveness.

HS8 Outstanding business effectiveness is positively related to sustainable
organizational competitiveness.

H9 Sustainable organizational competitiveness is positively related to firm

performance.
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Table 4: Summary of Hypothesized Relationships (Continued)
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Hypothesis Description of Hypothesized Relationships

H10a Proactive business policy is positively related to technology learning
capability.

H10b Proactive business policy is positively related to technology acceptance
orientation.

H10c Proactive business policy is positively related to technology innovation
focus.

H10d Proactive business policy is positively related to technology exchange
competency.

H10e Proactive business policy is positively related to technology change
awareness.

Hlla Top management support is positively related to technology learning
capability.

HI11b Top management support is positively related to technology acceptance
orientation.

Hlle Top management support is positively related to technology innovation
focus.

H11d Top management support is positively related to technology exchange
competency.

Hlle Top management support is positively related to technology change
awareness.

H12a Organizational resource availability is positively related to technology
learning capability.

HI12b Organizational resource availability is positively related to acceptance
orientation.

H12c Organizational resource availability is positively related to technology
innovation focus.

Hl12d Organizational resource availability is positively related to technology

exchange competency.
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Table 4: Summary of Hypothesized Relationships (Continued)

Hypothesis Description of Hypothesized Relationships

Hl12e Organizational resource availability is positively related to technology
change awareness.

H13a Competitive market intensity is positively related to technology learning
capability.

H13b Competitive market intensity is positively related to technology
acceptance orientation.

H13c Competitive market intensity is positively related to technology
innovation focus.

H13d Competitive market intensity is positively related to technology exchange
competency.

Hl13e Competitive market intensity is positively related to technology change
awareness.

Hl4a Technology growth munificence is positively related to technology
learning capability.

H14b Technology growth munificence is positively related to technology
acceptance orientation.

Hl4c Technology growth munificence is positively related to technology
innovation focus.

H14d Technology growth munificence is positively related to technology
exchange competency.

Hl4e Technology growth munificence is positively related to technology
change awareness.

Hl15a Innovative culture positively moderates the relationship between
proactive business policy and technology learning capability.

HI15b Innovative culture positively moderates the relationship between
proactive business policy and technology acceptance orientation.

Hl15¢ Innovative culture positively moderates the relationship between
proactive business policy and technology innovation focus.
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Table 4: Summary of Hypothesized Relationships (Continued)
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Hypothesis Description of Hypothesized Relationships

H15d Innovative culture positively moderates the relationship between
proactive business policy and technology exchange competency.

Hl15e Innovative culture positively moderates the relationship between
proactive business policy and technology change awareness.

Hl6a Innovative culture positively moderates the relationship between top
management support and technology learning capability.

H16b Innovative culture positively moderates the relationship between top
management support and technology acceptance orientation.

Hlé6c Innovative culture positively moderates the relationship between top
management support and technology innovation focus.

Hle6d Innovative culture positively moderates the relationship between top
management support and technology exchange competency.

Hl6e Innovative culture positively moderates the relationship between top
management support and technology change awareness.

Hl17a Innovative culture positively moderates the relationship between
organizational resource availability and technology learning capability.

H17b Innovative culture positively moderates the relationship between
organizational resource availability and technology acceptance
orientation.

H17¢ Innovative culture positively moderates the relationship between
organizational resource availability and technology innovation focus.

H17d Innovative culture positively moderates the relationship between
organizational resource availability and technology exchange competency.

H17e Innovative culture positively moderates the relationship between
organizational resource availability and technology change awareness.
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Table 4: Summary of Hypothesized Relationships (Continued)
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Hypothesis

Description of Hypothesized Relationships

H18a

Innovative culture positively moderates the relationship between

competitive market intensity and technology learning capability.

H18b Innovative culture positively moderates the relationship between
competitive market intensity and technology acceptance orientation.

Hl18c Innovative culture positively moderates the relationship between
competitive market intensity and technology innovation focus.

H18d Innovative culture positively moderates the relationship between
competitive market intensity and technology exchange competency.

H18e Innovative culture positively moderates the relationship between
competitive market intensity and technology change awareness.

H19a Innovative culture positively moderates the relationship between
technology growth munificence and technology learning capability.

H19b Innovative culture positively moderates the relationship between
technology growth munificence and technology acceptance orientation.

H19c Innovative culture positively moderates the relationship between
technology growth munificence and technology innovation focus.

H19d Innovative culture positively moderates the relationship between
technology growth munificence and technology exchange competency.

H19e Innovative culture positively moderates the relationship between

technology growth munificence and technology change awareness.
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CHAPTER III

RESEARCH METHODS

The previous chapter illustrates a comprehensive review of relevant literature
detailing strategic technology transfer capability, theoretical foundations, antecedents,
consequences, moderators, and the hypothesis development. Consequently, this chapter
demonstrates the research methods that help to clarify the understanding ofthe hypothesis
testing process. Thus, this chapter is organized into five sections as follows. Firstly, the
sample selection and data collection procedures, including population and samples, data
collection, and test of non-response bias are detailed. Secondly, the variable measurements
of each construct are developed. Thirdly, the instrumental verifications, including the
test of validity and reliability are described. Fourthly, the statistical analysis utilizes the
regression equations to test the hypotheses are presented. Finally, the summary of

definitions and operational variables of constructs is included.

Sample Selection and Data Collection Procedure

Population and Sample

This research mainly examined antecedents and consequences of strategic
technology transfer capability of information and communication technology businesses
in Thailand. The population was obtained from the database of the Department of Business
Development, the Ministry of Commerce Thailand (www.dbd.go.th). This database is a
good source to provide all completed addresses because the Department of Business
Development is responsible for the business registration and information services. Thus,
the population data derived could confirm and affirm that a certain firm is still in business.
The firms are classified into information and communication technology business of
selected database including software development, information service, consulting
computer, and related activities. It always works with transfer technology, so it is
appropriate to use in this research. Information and communication technology businesses
are interesting to investigate because the industry is an important contributor to

economic growth in the globalized economy (Maryska, Doucek, & Kunstova, 2012).
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Nowadays, Thailand is in the era so called ‘Thailand 4.0’. According to Ministry of
Industry (2016), the government has announced the policy to reform economy structure
into value—based economy and develop Thailand into a group of countries with high
income. Thailand 4.0 is the economic model that has changed from producing commodity
products oriented towards innovation. Changing the traditional work into the management
and use of new technologies to provide entrepreneurs have more revenue. In other words,
this change is driven countries by industrial into driven by technology, creativity and
innovation. The structure of information and communication technology would be a key
success factor. There is report shows that FDIs by target sector in 143 digital projects
which is worth 44 million US dollars (Thailand BOI, 2016). The potential FDIs generate
the spillover effect that is one of the most effective channels of technology transfer
(Kohut, 2016) and will allow for the country’s smooth and successful transition toward
becoming a Thailand 4.0 economy (Motohashi & Yuan, 2010; Thailand Board of
Investment, 2016). In addition, there is research that investigates the factors to affect the
technology transfer process of information and communication technology industry in
Libya (Hassan & Jamalludin, 2016). The results suggested that government support
factor, transferee and transferor characteristics, technology transfer environment, and
technology learning capability factors are the important indicators of technology transfer
performance to the host information and communication technology industry. Therefore,
the selected industry has the potential to examine five dimensions of strategic technology
transfer capability simultaneously.

In order to illustrate the research phenomenon, a list of 18,466 Thai information
and communication technology firms that are provided by the database online of the
Department of Business Development in Thailand (www.dbd.go.th). The required sample
size to be representative of the information and communication technology firm in this
research 1s 376 firms, which is a minimum usable sample size with 95 percent
confidentiality (Krejcie & Morgan, 1970).

The calculation of an appropriate sample size by the formula from Krejcie and
Morgan (1970) as: n = sample size; N = population size; e = error; p = 0.5;y2 = 3.841

for calculated:
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0= x*Np(1-p)
e?(N-1)+ x*p(1-p)
n= 3.841(18,466)(0.5)(1-0.5)

(0.05)% (18,466-1) + 3.841(0.50)(1-0.50)

n=2376.293 =~ 376 Firms

However, based on prior research, the effective response rate for a mail-out
survey, without an appropriate follow-up procedure, should be more than 20 percent
a range that is considered acceptable for data analysis (Aaker, Kumar, & Day, 2001).
Thereby, the sample size calculated into 100 percent that the target sample for mailed
questionnaires was 1,880 questionnaires which were calculated from (376x100)/20 =
1,880 questionnaires.

The stratified random sampling of 1,880 firms was selected. The population
was separated into several mutually exclusive subpopulations or strata herein refer to as
region as business data warehouse from the database online of the Department of Business
Development in Thailand. This research applied proportionate stratification that was
based on the stratum’s share of the total population to come up with the sample in each
stratum. The target sample was derived by using systematic random procedures to draw
the population from each stratum. The region was used to stratify into seven stratums
with the number of samples as following: Bangkok 1,039 firms, northern 137 firms,
northeastern 195 firms, central 291 firms, eastern 86 firms, western 30 firms, and southern
102 firms. After mailed questionnaires to respondents, the total of undeliverable sample
was 477 firms and the total of returned sample was 298 firms. Therefore, the sample size
that used to calculate in this research was 1,403 firms. The stratification of population,

samples and undeliverable samples are presented in Table 5.
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Table 5: The Strata of the Stratified Random Sampling

Undeliverable | Returned
Population Sample
Stratum Region Sample Sample
(Firms) (Firms)
(Firms) (Firms)
1 Bangkok 10,206 1,039 279 141
2 Northern 1,352 137 45 38
3 Northeastern 1,915 195 36 39
4 Central 2,858 291 60 21
5 Eastern 843 86 15 12
6 Western 292 30 10 24
7 Southern 1,000 102 32 23
Total 18,466 1,880 477 298

Data Collection

The questionnaires are appropriately used to collect data in this research. These
are a widely-used method for large-scale data collection in strategic management and
organizational research. According to Pongpearchan and Ussahawanitchakit (2011),
the mailing questionnaire is an appropriate instrument to gather data from different
geographical areas at low cost. In this research, the questionnaire was directly distributed
to the key informants; top executive including managing directors, managing partners,
or managers of the Thai information and communication technology business industry.
They are selected as the key informant because it can be stated that the top executive
possesses the most comprehensive knowledge of the characteristics, strategy, and
performance of the firm (Blombick & Pasillas, 2012; Weerawardena, O’Cass, & Julian,
2006). There are some studies found that top executive provides data that is as reliable
and valid as multiple informant (O’Cass & Weerawardena, 2010; Zahra & Covin, 1993).
Furthermore, it found that organizational strategic decisions and actions are motivated
by a managerial perception of reality rather than by an objective calibration of reality
(Spyropoulou, Skarmeas, & Katsikeas, 2010). Therefore, the measurement by a perception

of top executive is likely to be appropriate in this research.
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According to the completed questionnaires mailed to respondents and were
directly sent back to the researcher by the prepared return envelopes in order to ensure
confidentiality, two weeks was allowed to receive replies. After that, there was a follow
up mail-out to non-respondents. The undeliverable surveys caused by some of these firms
had moved to another or unknown location and some were close down. The deduction
of 477 from the original 1,880 surveys represented the valid mailing was 1,403 surveys.
The responded from remained valid for research purposes had 298 firms but there were
1,105 firms that did non response questionnaire. However, 12 uncompleted surveys
were also found and discarded. Therefore, there were only 286 surveys which were
usable for further analysis. The effective response rate was approximately 20.38 percent.

The details of questionnaire mailing are presented in Table 6.

Table 6: Details of Questionnaire Mailing

Details Numbers
Mailed Questionnaires 1,880
Undelivered Questionnaires 477
Valid Questionnaire Mailing 1,403
Non Response Questionnaires 1,105
Received Questionnaires 298
Unusable Questionnaire 12
Usable Questionnaire 286
Response Rate (286/1,403) x 100 20.38%

In this research, a valid and reliable self-administered questionnaire comprises
seven sections. In the first section, respondents are requested to provide their personal
information such as gender, age, marital status, level of education, work experience,
average monthly income, and current position. The second section questions the
organizational characteristics; for example, business type, number of employees, and
annual revenues. For the third to sixth section, respondents are canvassed on their

perceptions toward strategic technology transfer capability, its consequences, antecedents,
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and other influences. Moreover, the Likert five-point interval scale, ranging from
1 = strongly disagree to 5 = strongly agree, was employed.

To be more specific, the third section collects the key concepts of strategic
technology transfer capability dimensions: technology learning capability, technology
acceptance orientation, technology innovation focus, technology exchange competency,
and technology change awareness. The forth section presents questions concerning the
consequences of strategic technology transfer capability, including new product
development, valuable operational improvement, outstanding business effectiveness,
sustainable organizational competitiveness, and firm performance. The fifth section
includes questions regarding to the antecedents of strategic technology transfer capability
including proactive business policy, top management support, organizational resource
availability, and, innovative culture. The sixth section consists of a set of questions
relating to competitive market intensity, and technology growth munificence that affect
the relationship among strategic technology transfer capability antecedents and
consequences. Finally, the seventh section provides an open-ended question to gather
key respondent suggestions and opinions. This questionnaire is attached in the Appendix

E (Thai) and F (English).

Test of Non-Response Bias

The important step before the sample is generalized to the population is to
implement the test of non-response bias. The response of the mail survey from the
sample cannot receive all of them. Thus, the non-response bias is required to claim that
all participants can be inferred as representative all of the population (Lewis, Hardy, &
Snaith, 2013). To detect possible response bias problems between respondents and non-
respondents, a two-tailed test (level .05) of the differences of proportions from the
sample is conducted corresponding with the test for non-response bias (Armstrong &
Overton, 1977). Regarding demographics, this research uses organizational demographics
including business model, location of business, business ownership, operational capital,
the period of time in operating business, number of employees, and average revenue per
year to test the non-response bias. A chi-square comparison of the demographics between
early and late respondents is conducted corresponding with the test for non-response

bias (Hwang, Yang, & Hong, 2015). If the results are derived from the chi-square have
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no statistically significant difference between early and late respondents, then it implies
that the returned questionnaires have no non-response bias problem.

In this research, all 286 usable questionnaires are half-split into two groups.
The early respondents are the first group and the late respondents are the second group.
Then, 143 responses from the first group mailing are used to compare with 143 responses
received from the second group mailing in terms of their demographic information.
These results are as follow: business model (Pearson chi-square = 0.879, p > 0.05),
business location (Pearson chi-square = 0.884, p > 0.05), business ownership (Pearson
chi-square = 0.607, p > 0.05), operational capital (Pearson chi-square = 0.943, p > 0.05),
period of time in operating business (Pearson chi-square = 0.992, p > 0.05), number of
employees (Pearson chi-square = 1.000, p > 0.05), and average revenue per year
(Pearson chi-square = 0.761, p > 0.05).

For testing of non-response bias using chi-square statistic, the result indicates
no statistically significant difference between early and late respondents at o = 0.05 of
any demographic information. Thus, this research has no response bias problem. The

results of non-response bias test show in Appendix C.

Measurements

In measuring each construct in the conceptual model, multiple item measurement
processes were developed. Since, constructs are the abstractions that cannot be directly
measured or observed and should be measured by multiple items (Churchill, 1979).
Moreover, using multiple items provide a wider range of the content of conceptual
definition and improvement of reliability (Neuman, 20006). In this research, all constructs
are transformed to the operational variables to gain more accuracy in measuring research
constructs as shown in Table 9 which provides the definition of each construct, the
operational variables, and scale source. All variables are derived from the definition and
previous literature, by the five-point Likert scale, ranging from 1 (strongly disagree) to
5 (strongly agree) as show detail of each item in Appendix A. In summary, all operational
definitions of each construct which are comprised of the dependent variable, the
independent variables, the moderating variables, and the controlled variables, are

described below.
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Dependent Variable

Firm performance. With regard to research on firm performance, it is defined
as the perception of the firm to overall outcome and goal achievement in both the
financial and non-financial assessment over the long term (Yamin, Gunasekaran, &
Mavondo, 1999). This performance construct is measured by the adapted scale from
Lee (2010) which includes a six-item scale. It illustrates business outcomes in the form
of the degree to which firm have performance that is on target, profitability, market

share, sales growth, customer satisfaction and effective operation.

Independent Variables

This research consists of 14 independent variables which are separated into
three categories; core construct, consequential variables, and antecedent variable.
Firstly, strategic technology transfer capability is the center and core construct of this
research. It can be measured through five distinctive attribute dimensions: technology
learning capability, technology acceptance orientation, technology innovation focus,
technology exchange competency, and technology change awareness. These attributes
reflect the good characteristics of strategic technology transfer capability. The measure
of each attribute depends on its definition which is detailed below.

Technology learning capability. Technology learning capability is measured as
a new scale with four-items regarding its definition and literature reviews. The operational
definition is described as the degree of the encouragement personnel to study, train, and
exchange about technological knowledge and skills for use in the operation within the
firm.

Technology acceptance orientation. The measurement of technology acceptance
orientation is created including a four-item scale. There is explained to the level of the
utilization, application, and association in useful and valuable technology to the operational
process of the firm.

Technology innovation focus. Technology innovation focus is defined as the
intention of the firm to allocate, create, and explore the new technology in the functional
process constantly that enable to management of the organization succeed. The

measurement is created with a new four-item scale.
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Technology exchange competency. Technology exchange competency is
measured as a new scale with four-items regarding its definition and literature reviews.
Technology exchange competency, in this research, is the degree to which the firm has
transferring, sharing, and combination of technology for working in the each unit
together.

Technology change awareness. Technology change awareness is defined as the
level of the firm to analyze historical data and then predicts the future in order to understand
emerging technologies. This construct is developed as a new scale regarding to its definition

and literature reviews which including a four-item scale.

Consequential Variables

The second category is the consequences of strategic technology transfer
capability, namely, new product development, valuable operational improvement,
outstanding business effectiveness, and, sustainable organizational competitiveness.
The measure of each consequential variable conforms to its definition and relative
literatures, discussed as follows.

New product development. With regard to the study of Hertenstein and Platt
(2000), it demonstrates that new product development, in this research, was measured
by the level of the firm’s process to produce products and services which have
characteristic that create a competitive advantage. Thus, the measure is created with a
four-item scale developed from the definition and literature review.

Valuable operational improvement. The measurement of valuable operational
improvement is developed as a new scale from definition and literature. Valuable
operational improvement is defined as the degree to which the firm develops and adapts
the operational processes to modernize and more efficient. Therefore, this construct is
developed to a four-item scale.

Outstanding business effectiveness. This measurement is developed as a new
scale with a four-item scale based on the definitions and literature. Outstanding business
effectiveness is defined as the degree of the operational process excellence to achieve

the business goals and objectives of the firm.
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Sustainable organizational competitiveness. Sustainable organizational
competitiveness is defined as the degree to which the firm has innovative products and
services that are unique and different from competitors that continuous response to
customer demand. This measurement is developed as a new scale with a four-item scale

based on the definitions and literature.

Antecedent Variables

Lastly, the third category is the five antecedents of strategic technology transfer
capability comprised of proactive business policy, top management support, organizational
resource availability, competitive market intensity, and technology growth munificence.
All antecedent variables align to their definitions and prior literature. The measure of
each variable is discussed as follows.

Proactive business policy. Drawing on proactive strategic orientation review,
proactive business policy is defined as the intention into seeking new opportunities
created by the changes and developments in the operation and making radical product
innovation of the firm. This measurement is adapted from Droge, Calantone, and
Harmancioglu (2008) which including four-item scale.

Top management support. According to Thong, Yap, and Raman (1996), active
engagement of top management with information implementation is highly desirable
in business of every size. The measurement of top management support is action from
chief executive officer to function in organization. This refers to the degree to which
CEOs provides the direction, authority, and resources to encourage operational activities.
This construct is assessed using four-item scale as adapt from Ifinedo (2008).

Organizational resource availability. Organizational resource availability is
evaluated by the levels of sufficient and accessibility resources that support strategy
implementation and the effective and efficient application of resources in the operation.
The measurement scale of this construct is adapted from Pansuppawatt and
Ussawanitchakit (2011) including a four-item scale.

Competitive market intensity. Competitive market intensity is measured using a
four-item scale adapted from Myers, Daugherty, and Autry (2000). Respondents were
asked to evaluate their competitors’ aggressiveness and customer requirements, which

impact on the respondent’s decisions in the organizational development process.
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Technology growth munificence. Technology growth munificence is measured
through the degree of the progress and forward change of technology that applied to
facilitate business operations and processes. This four-item scale is adapted from

Sriboonlue (2015).

Moderating Variables

Drawing on the dynamic capability theory, there is a purposed moderator in
this research. This is innovative culture on the external point of view which moderates
the relationships among strategic technology transfer capability and its antecedents.
This moderator is grounded on its definition and previous literature. The measure of the
moderating variable is discussed as follows.

Innovative culture. Innovative culture is measured as the degree to which the
firm creates an environment where innovation thrives that makes the new operation
different from the original. This evaluation tool was adopted from Wei, O’Neill, Lee,

and Zhou (2013). The scale consists of four-items and has been used for decades.

Control Variables

Two control variables are included in this research. Firm age and firm size are
the characteristics that may influence the hypothesized relationships. Previous research
suggested that larger and older firms may face organizational inertia (Huff, Huff, &
Thomas, 1992), while smaller and younger firms are more likely to encounter resource
constraints which affect an ability of firms to process information related to changing
resources and adapting to changing resource conditions (Patel, Terjesen, & Li, 2012).
The measurement of each control variable is detailed as follows.

Firm age. Firm age is normally associated with business experience,
competitiveness and capability. According to Leiblein, Reuer, and Dalsace (2002), firm
age may influence firm performance and sustainability. This implied that older firms
may benefit from accumulated experience (Baden-Fuller & Volberda, 1997). Therefore,
firm performance and sustainability are affected by their age. Firm age is the period of
time that the firm has been in business (Biddle, Hilary, & Verdi, 2009; Yu et al., 2013),
and can be measured by the length from the establishment year to the current year of

study (Zhou et al., 2005). Therefore, in this research, firm age is a dummy variable in
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which 0 means the firm has been in business less than or equal to 15 years, and 1 means
the firm has been in business for more than 15 years (Delmotte & Sels, 2008).

Firm size. Firm size can be measured by the number of full-time employees
currently working and registered in the firm as a proxy (Christmann 2000; Hong & Zhu,
2006). According to previous research, firm size is found to affect a firm’s ability to
develop more innovation (Orfila-Sintes & Mattsson, 2009) and implement strategy as
well as its image and reputation (Nakata, Zhu, & Izberk-Bilgin, 2011). Accordingly,
firm size affect firm’s strategic technology transfer capability, so it needs to be controlled.
In this research, firm size is represented by dummy variables including 0 means the firm
has less than 10 employees, and 1 means the firm has equal and higher than 10 persons

(Waranantakul, Ussahawanitchakit, & Jhundra-indra, 2013).

Methods

In this research, most of constructs in the conceptual model are newly developed.
Consequently, a pre-test method is appropriately conducted to assert the validity and
reliability of the questionnaire. Firstly, the questionnaire was double-checked by a specialist
and experienced scholars. Later, the rationale of the pre-test was conducted to check for

clear and accurate understanding of the questionnaire before using real data collection.

Validity and Reliability

Validity 1s defined as the accuracy of the measurement that evinces the concept
of consideration (Hair et al., 2010). In order to verify the research instrument accuracy
and validity, this research examines content and constructs validity of the questionnaire.

Content validity is based on the extent to which the items of the scales are
sufficiently reflected the interrelated theoretical domains (Green, Tull, & Albaum, 1988).
With regarding to relevant theory and literature review, each of the items in a questionnaire
was subjectively assessed by a specialist and related academic expert. In this research,
validation of content required two experts in academic research to review and suggest
any necessary refinement of questions in relation to the variable content. Thus, after

referral to the two experts some points regarding the format of the questionnaire, and
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some specific questions were modified, adjusted or deleted to ensure clarity. The details
of expertise are shown in Appendix G.

Construct validity 1s referred to a set of measured item that actually reflects the
theoretical latent construct that those items are designed to measure (Hair et al., 2010).
There is construct validity if the measure behaves the way it is supposed to with a variety
of other variables (Zikmund, 2003: 303). In addition, according to Sekaran (2003: 207),
construct validity tested through convergent and discriminant validity. Convergent
validity exists when two different scores and instruments measure the same concept
through some highly correlated means. While discriminant validity exists, two separate
scores are predicted to be distinct and uncorrelated and are found to be uncorrelated and
distinct (Sekaran, 2003). In short, this validity also means that individually measured
items should represent only one construct. Therefore, both exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA) are used to determine the construct
validity of the item in the questionnaire. Acceptable construct validity uses the size of
the factor loading at greater than the 0.40 cut-off and statistically significant (Nunnally
& Berstein, 1994).

Table 7: Results of Validity Testing

Variables Factor Loadings
Firm Performance (FPM) 0.801 —0.932
Technology Learning Capability (TLC) 0.627 —0.856
Technology Acceptance Orientation (TAO) 0.709 —0.899
Technology Innovation Focus (TIF) 0.764 —0.838
Technology Exchange Competency (TEC) 0.751-0.931
Technology Change Awareness (TCA) 0.882 - 0.941
New Product Development (NPD) 0.821 —0.908
Valuable Operational Improvement (VOI) 0.841 —0.959
Outstanding Business Effectiveness (OBE) 0.789 — 0.886
Sustainable Organizational Competitiveness (SOC) 0.762 — 0.924
Proactive Business Policy (PBP) 0.802 —0.869
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Table 7: Results of Validity Testing (Continued)

Variables Factor Loadings
Top Management Support (TMS) 0.814 —0.946
Organizational Resource Availability (ORA) 0.752 - 0.876
Competitive Market Intensity (CMI) 0.714 —0.949
Technology Growth Munificence (TGM) 0.767 —0.886
Innovative Culture (INC) 0.653 —0.895

As the results, Table 7 shows the results of factor loading of multi-item scales
that illustrated the validity testing use the first 30 returned questionnaires. The construct
validity of each item of all variable is loaded on a single factor and the range of factor
loading is between 0.627 and 0.959 for EFA, and between 0.653 and 0.949 for CFA.
These scales are greater than 0.4, which indicate construct validity acceptance (see
Appendix B). Moreover, each of the items in a questionnaire is subjectively assessed
by two related academic experts (see Appendix G) to ensure the content validity
(see also Appendix A).

Reliability is the degree to which measures are free from error as a condition
with repeatability or consistency (Trochim, 2006; Zikmund, 2003). The assessment of
the degree of consistency is between multiple measurements of a variable (Hair et al.,
2010). This research estimates the reliability indicator of each construct that confirms
the degree of consistency between multiple measurements of a variable from Cronbach’s
alpha coefficient and item total correlation is used to test the internal consistency. The
rationale for internal consistency is that all individual items should be measured from
the same construction and thus be highly inter-correlated.

Cronbach’s alpha coefficients 1s generally used as a measure to test the internal
consistency of each constructs (Hair et al., 2010). The degree of internal consistency
between the multiple variables shows that there are reliability (Hair et al., 2010). In internal
consistency reliability which judged by estimating how well the items that reflect the
same construct yield similar results (Trochim, 2006). A criterion of the agreement for
acceptable Cronbach’s alpha coefficient should not be lower than 0.70 (Hair et al., 2010;
Nunnally & Bernstein, 1994).
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Item total correlation is the correlation between particular indicator item and

the sum of all other indicator items that used to consider each separate item of the

construct (Hair et al., 2010). High correlations between the results of the multi-item

measurements in the same construct indicate higher degrees of internal consistency

(Zikmund & Babin, 2007). The acceptable value for item total correlation is set at more

than 0.3 which indicates as good correlation and there is internal consistency (Nunnally

& Bernstein, 1994).

In this research, the validity and reliability testing use the first 30 returned

questionnaires. As shown on Table 8, the result of Cronbach’s alpha coefficients and

item total correlation are demonstrated. Cronbach’s alpha is a range between 0.710 and

0.939, which exceeds 0.70, to indicate high reliability. Furthermore, the item total

correlations are scaled from 0.396 to 0.917 in that all scales exceed 0.3. Thus, this

research shows that the internal consistency is distinct the entire scale and item reliability

is acceptable. More details of validity and reliability testing are showed in Appendix B.

Table 8: Results of Reliability Testing

Item total Cronbach’s
Variables

correlation Alpha
Firm Performance (FPM) 0.721 - 0.894 0.939
Technology Learning Capability (TLC) 0.396 —0.642 0.710
Technology Acceptance Orientation (TAO) 0.543 - 0.792 0.847
Technology Innovation Focus (TIF) 0.574 — 0.664 0.810
Technology Exchange Competency (TEC) 0.592 - 0.852 0.847
Technology Change Awareness (TCA) 0.790 —0.892 0.923
New Product Development (NPD) 0.703 - 0.829 0.906
Valuable Operational Improvement (VOI) 0.722 -0.917 0.903
Outstanding Business Effectiveness (OBE) 0.627 —-0.778 0.848
Sustainable Organizational Competitiveness (SOC) | 0.611 — 0.846 0.871
Proactive Business Policy (PBP) 0.637-0.737 0.837




i

N
e |
===’ Mahasarakham University

84

Table 8: Results of Reliability Testing (Continued)

Item total Cronbach’s
Variables

correlation Alpha
Top Management Support (TMS) 0.696 —0.889 0.907
Organizational Resource Availability (ORA) 0.548 - 0.756 0.809
Competitive Market Intensity (CMI) 0.531-0.896 0.849
Technology Growth Munificence (TGM) 0.616 —0.749 0.837
Innovative Culture (INC) 0.463 —0.756 0.794

Statistical Techniques

Before hypotheses testing, all of raw data was checked, encoded, and recorded
in a data file. Afterward, the basis assumption of regression analysis and data examined
is tested that involved checking linearity of phenomenon measured, constant variance of
the error terms (Homoscedasticity), independence of the error term, normality of the
error term distribution, and test of multicollinearity. Moreover, the results of assumption
are illustrated in Appendix D. The statistical techniques composed of descriptive analysis,
factor analysis, and variance inflation factors (VIF), correlation analysis, and multiple
regression analysis that are mentioned as below.

Descriptive analysis. This technique is used to explore the data collected and
provided basic verification data (Coakes, Steed, & Price, 2008) that is obtained from a
demographic profile of the key informants in information and communication technology
businesses as the sample. The descriptive statistical is analyzed by frequency and
percentage of the entire research variables.

Factor analysis. Factor analysis is used to reduce a large number of variables
to a smaller number of factors (Tabachnick & Fidell, 2001: 966). Therefore, factor
scores are considered as independent variables to avoid higher correlation that causes
multicollinearity problems, for predicting the dependent variables in multiple

regressions.
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Variance inflation factor (VIF). To deal with the multicollinearity problem, this
research is employed a VIF and a tolerance value as indicators to indicate a high degree
of multicollinearity among the multiple independent variables in the regression equation
model. Regarding Hair and colleagues (2010), a tolerance value must be greater than
0.10 and the VIF should be less than 10, then multicollinearity is not a concern. In this
research, an analysis of collinearity statistics indicates that range of VIF values is
1.031 —4.793 and the tolerance value is 0.209 — 0.970, that there is no multicollinearity
problem. More details of the results of multicollinearity testing is provided in Table 2D,
3D, and 4D (Appendix D).

Correlation analysis. The Pearson’s correlation technique is illustrated to test
the strength of linear dependence between two variables. In this research, the data is
used to examine which is the interval level that can be used the Pearson correlation
analysis. The correlation coefficient can vary between -1.00 to +1.00 which the direction
of the relationship is indicated by the sign (Cohen et al., 2003). The values of one variable
in the positive correlation will be increasing if the values of the other variable increased.
On the other hand, the negative correlation, the values of one variable will be decreasing if
the values of the other variable increased (Cohen et al., 2003). In this research, the
relationship between each pair of variables or called the intercorrelations is represented
on correlation matrix in Table 10 in the next chapter. A multicollinearity problem may
be occurred when an independent variable is highly correlated with one or more of the
other independent variables in a multiple regression equation (Hair et al., 2010).
Accordingly, Hair and colleagues (2010) suggested that the correlation coefficient must
not exceed 0.8 on the scales. Therefore, this research uses factor score of all variables to
avoid the multicollinearity problem as mentioned above.

Multiple regression analysis. The Ordinary Least Squares (OLS) regression
analysis is used to test all postulated hypotheses. Since both dependent and independent
variables in this research are categorical data and interval data, the OLS is an appropriate
method for examining the hypothesized relationships (Hair et al., 2010). As a result, all
proposed hypotheses in this research are transformed into seventeen statistical equations.
Each equation conforms to the hypothesis development described in the previous chapter.

Moreover, the statistical equations are separated into two sections as follows.
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The first section contains statistical equations examining the relationship

among five dimensions of strategic technology transfer capability (technology learning

capability, technology acceptance orientation, technology innovation focus, technology

exchange competency, and technology change awareness), new product development,

valuable operational improvement, outstanding business effectiveness, sustainable

organizational competitiveness, and firm performance. This research model of these

relationships is represented as the equations are as below.

Equation 1:

Equation 2:

Equation 3:

Equation 4:

Equation 5:

Equation 6:

Equation 7:

NPD

VoI

OBE

socC

FPM

socC

FPM

o+ ﬁ]TLC + ﬂgTAO + ﬂ3TIF+ ﬂ4TEC + ﬂ5TCA+ ﬂgFA +
BES + &

>+ BTLC + BoTAO + BioTIF+ BiTEC + BisTCA + BisFA
TS + &

oz + ﬂ]_sTLC + ﬂ]gTAO + ﬂ]7TIF+ ﬂ]gTEC + ﬂ]gTCA +
Baool'A + BoiF'S + &

oy + ﬂggTLC + ﬂ23TAO + ﬂ24TIF+ ﬂg_sTEC + ﬂggTCA +
PorFA + BasFS + &4

o5+ ﬂggTLC + ﬂ30TAO + ﬂ31TIF+ ﬂ32TEC + ﬂ33TCA +
B34FA + B3sES + &5

as+ B3sNPD + B3,VOI + B3sOBE+ B3oFA +PyoFS + &5

art+ BuSOC + BpFA +PiFS + &

The second section shows statistical equations examining the effects of the

antecedent variables including proactive business policy, top management support,

organizational resource availability, competitive market intensity, and technology
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growth munificence on each dimensions of strategic technology transfer capability.

The influences of innovative culture, as a moderator, are also included as shown below.

Equation 8: TLC = og + ﬂ44PBP + ﬂ45TMS + ﬂ460RA+ﬂ47CMI + ﬂ48TGM +
Baol'A +PsoF'S + &5

Equation 9: TAO = Oy + ﬂ_s[PBP + ﬂ52TMS + ﬂ53ORA + ﬂ54CM[ + ﬂ55TGM +
ﬂ56FA + ﬂ57FS + &

Equation 10: TIF = Ao+ ﬂ_sgPBP + ﬂ59TMS + ﬂgoORA + ﬂg]CM[ + ﬂggTGM +
BssFA + BsdFS + €19

Equation 11: TEC = o+ ﬂg_sPBP + ﬂggTMS + ﬂ67ORA + ﬂggCM[ + ﬂggTGM +
ﬂ7oFA + ﬂ71FS + &

Equation 12: TCA = «;+ B7,PBP + B;TMS + [740RA + B7;5CMI + BsTGM +
Br7FA + BrsFS + &2

Equation 13: TLC = o3+ [729PBP + BsgTMS + BsiORA + PBs;CMI + B3 TGM +
Ps4NC + Bss(INC * PBP) + Bss(INC * TMS) +
Bs7(INC * ORA) +Bss(INC * CMI) + Bso(INC * TGM) +
BooFA + BoiFS + &3

Equation 14: TAO = o4+ Po:PBP + Lo;TMS + BosORA + PosCMI + Pos TGM +
Po7INC + Pos(INC * PBP) + Pog(INC * TMS) +
Bioo(INC * ORA) + B1oi(INC * CMI) + Bio2(INC * TGM) +
BiosFA + BrodFS + €14
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Equation 15: TIF

Equation 16: TEC

Equation 17: TCA

Where;
TLC
TAO
TIF
TEC
TCA
NPD
VOI
OBE
SOC
FPM
PBP
TMS
ORA
CMI
TGM
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s+ BrosPBP + BiosTMS + B1o;ORA + Br1osCMI + BiosTGM
+ B11oINC + Bi11(INC * PBP) + B;12(INC * TMS) +
B113(INC * ORA) + B114(INC * CMI) + By15(INC * TGM) +
Bi16FA + Bii7FS + &5

16+ BrisPBP + B11oTMS + B120ORA + B12CMI + B12:TGM
+ B12sINC + Bi24(INC * PBP) + B125(INC * TMS) +
Bi126(INC * ORA) + B127(INC * CMI) + B12s(INC * TGM) +
Bi2oFA + Bi3oFS + &5

o7+ Bi3iPBP + Bi3:TMS + B13;0RA + Br34CMI + B13sTGM
+ B136INC + Bi37(INC * PBP) + B3s(INC * TMS) +
B13o(INC * ORA) + Brao(INC * CMI) + B141(INC * TGM) +
Bis2FA + BisFS + &7

Technology Learning Capability
Technology Acceptance Orientation
Technology Innovation Focus
Technology Exchange Competency
Technology Change Awareness

New Product Development

Valuable Operational Improvement
Outstanding Business Effectiveness
Sustainable Organizational Competitiveness
Firm Performance

Proactive Business Policy

Top Management Support
Organizational Resource Availability
Competitive Market Intensity
Technology Growth Munificence
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INC = Innovative Culture
FA = Firm Age

FS = Firm Size

o = Constant

= Regression Coefficient

e = Error Term

Summary

This chapter summarizes the research methods used in the investigation for this
research, from simple selection to data gathering, examining all constructs purposed in
the conceptual model, and to answer the research questions. To be specific, there are
four main parts in this chapter: (1) sample selection and data collection procedures,

(2) measurement of variables, (3) verification of instrument, and (4) statistical techniques.
A total list of 18,466 Thai information and communication technology firms were
provided by Department of Business Development in Thailand. The key informants
completing questionnaire are managing directors, managing partners or managers.
Moreover, a valid and reliable questionnaire is the primary instrument of data collection.
This chapter also provides the measurements of each construct in the model, which are
based on the existing literature. For multiple regression analysis, testable seventeen
statistical equations are formulated. Finally, a summary of the constructs’ definitions

and the operational explanation is given in Table 9.




Table 9: Definitions and Operational Variables of Constructs

Construct

Definition

Operational Variables

Scale Source

Dependent variable

Firm performance (FPM)

The perception of the firm to overall outcomes and goal

achievement in both the financial and non-financial

The outcomes of the firm that assess the degree

to which firm have performance that is on target,

assessment over the long term profitability, market share, sales growth, Lee (2010)
customer satisfaction and effective operation
Independent variables
Technology learning The firm’s ability to systematically develops the The degree of the encouragement personnel to
capability (TLC) knowledge and skills of personnel in the organization that | study, train, and exchange about technological
enables the operation and administration effectively knowledge and skills for use in the operation New Scale
within the firm
Technology Acceptance The firm’s requirement to take advantage of existing The level of the utilization, application, and
Orientation (TAO) technologies which is adopted to operate appropriately for | association in useful and valuable technology to
achieving goals of the organization the operational process of the firm New Scale
Technology innovation The firm’s process of classifying and integrating the | The intention of the firm to allocate, create,
focus (TIF) knowledge to generate the new technological and explore the new technology in the New Scale

functionality that enables for management of the

organization success

functional process constantly

06



Table 9: Definitions and Operational Variables of Constructs (Continued)

Construct

Definition

Operational Variables

Scale Source

Independent variables

(Con.)

Technology exchange

The firm's ability to manage the knowledge and skills in

The degree to which the firm is transferring,

competency (TEC) technological information, requisition, and requirement sharing, and combination of technology for New Scale
for two-way sharing which is mutually beneficial into the | working in the each unit together
organization

Technology change The firm's perception explicitly which enables the The level of the firm to analyzes historical data

awareness (TCA) technological advance and movement in order to provide | and then predicts the future in order to New Scale

the highest usefulness of the organization

understand emerging technologies

Mediating variables

New product development

(NPD)

The process of thinking and creating a new product and

service which outcomes of a specific process in order to

The level of the firm’s process to produce

products and services which have characteristic

Hertenstein and

achieve the business goals and objectives that create a competitive advantage Platt (2000)
Valuable operational The using of structured processes and procedures which The degree to which the firm develops and
improvement (VOI) make continuous development of the activities that bring | adapts the operational processes to modernize New Scale

benefits to the firm

and more efficient

16



Table 9: Definitions and Operational Variables of Constructs (Continued)

Construct

Definition

Operational Variables

Scale Source

Mediating variables (Con.)

Outstanding business

effectiveness (OBE)

The firm's capability to achieve its goals and generates

business growth, favorable and impressive than its

The degree of the operational process excellence

to achieve the business goals and objectives of

New Scale
competitors the firm
Sustainable The firm’s ability of producing the right products and The degree to which the firm has innovative
organizational services at the right price and time to better serve the products and services that are unique and
New Scale

competitiveness (SOC)

needs of our customers in the long run, more efficiently

and more effectively than its competitors

different from competitors that continuous

response to customer demand

Antecedent variable

Proactive business policy

(PBP)

The strategic planning characterized by an aggressive
vision, multifaceted execution, and decision-making in

preparing for the expected situations in the future to

The intention of the firm into seeking new
opportunities created by the changes and

developments in the operation and making

Droge, Calantone,

and Harmancioglu

enhance competitiveness radical product innovation (2008)
Top management support | The involvement, interesting, understanding, and The degree to which chief executive officer
(TMS) consideration of chief executive officer that makes provides the direction, authority, and resources Ifinedo (2008)

operation effective until successful

to encourage operational activities

6



Table 9: Definitions and Operational Variables of Constructs (Continued)

Construct

Definition

Operational Variables

Scale Source

Antecedent variable(Con.)

Organizational resource

availability (ORA)

The accessibility of both tangible and intangible factors
for supporting the performance of business processes to

achieve firm’s goals

The levels of sufficient and available resources
that support strategy implementation and
effective and efficient application of resources in

the operation

Pansuppawatt and
Ussahawanitchakit

(2011)

Competitive market

intensity (CMI)

The perception of the competitors' progression and
changes in customer demand as a positive influence of

operational effectiveness as driving firms to develop and

The level of evaluation in the business
competition relative to new and existing

competitors and customer requirements that

Myers, Daugherty,

improve administration more efficiently impact on the organizational development and Autry (2000)
process
Technology growth The perception of the progressive technological The degree of the progress and forward change
munificence (TGM) development within industry that jointly creates superior of technology that applied to facilitate business Sriboonlue (2015)

result and outcome

operations and processes

Moderating variables

Innovative culture (INC)

The firm’s orientation toward experimenting with new
alternatives or approaches by exploring new resources,
breaking through existing norms, and creating new

operation to improve its performance

The degree to which the firm creates an
environment where innovation thrives that
makes the new operation different from the

original

Wei et al. (2013)

€6



Table 9: Definitions and Operational Variables of Constructs (Continued)

Construct

Definition

Operational Variables

Scale Source

Control variables

Firm age (FA)

Numbers of years that firm operates in business

Dummy variable
0 = below and equal to 15 years,

1 = higher than 15 years

Delmotte and Sels
(2008)

Firm size (FS)

Numbers of full-time employees are currently working

Dummy variable
0 = less than 10 persons,

1 = equal and higher than 10 persons

Waranantakul et al.

(2013)

v6
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CHAPTER 1V

RESULTS AND DISCUSSION

This chapter presents the survey data analyses and the hypothesis testing
results. The content is organized as follows. Firstly, the respondent characteristics,
sample characteristics, and correlation analysis along with mean and standard deviation
of each construct in the conceptual model are detailed. Secondly, the hypothesis testing

and the results are presented. Finally, the summary of all hypotheses testing is included.

Respondent Characteristics and Descriptive Statistics

The prior chapter explains the target population that is 1,880 information and
communication technology businesses in Thailand for this study. The unit of analysis is
the business organization, operating as either company or partnership. The respondents,
the key informants are the managing director, managing partner, or manager of the
organization who have comprehensive knowledge relevant to firm characteristics, strategy,

and performance.

Respondent Characteristics

The respondent characteristics are illustrated by the demographic characteristics,
including gender, age, marital status, education level, working experience, average
monthly income, and current position. The demographic characteristics of respondents
from 286 information and communication technology businesses are detailed in Table
10 as the following. More than half of respondents are male (52.80 percent). The range
of age of respondents is more than 50 years old (38.11 percent). The marital status of
respondents is generally married (67.48 percent). Approximately 61.54 percent of
respondents have a bachelor’s degree or lower. Moreover, the most of respondents have
working experiences more than 15 years (74.12 percent). A total of 52.10 percent has
the average monthly income less than 100,000 baht. Finally, 51.75 percent of the

respondents hold the current position of managing directors.




Table 10: Key Participant Characteristics

Description Categories Frequency Percentage
Gender Male 151 52.80
Female 135 47.20
Total 286 100.00
Age Less than 30 years old 19 6.64
30 — 40 years old 59 20.63
41 — 50 years old 99 34.62
More than 50 years old 109 38.11
Total 286 100.00
Marital Status Single 82 28.67
Married 193 67.48
Divorced/Separated 11 3.85
Total 286 100.00
Level of Bachelor’s degree or lower 176 61.54
Education Higher than Bachelor’s degree 110 38.46
Total 286 100.00
Work Less than 5 years 11 3.85
Experience 5—10 years 30 10.49
11— 15 years 33 11.54
More than 15 years 212 74.12
Total 286 100.00
Average Less than 100,000 Baht 149 52.10
Monthly Income | 100,000 — 125,000 Baht 49 17.13
125,001 — 150,000 Baht 14 4.90
More than 150,000 Baht 74 25.87
Total 286 100.00
Current Position | Managing director 148 51.75
Managing partner 36 12.59
Manager 102 35.66
Total 286 100.00
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Firm Characteristics

This research obtains the demographic characteristic from 286 information and
communication technology businesses that responded to the survey questionnaire as the
following. The most of firm respondents have registered as company limited (81.47
percent) and are located in Bangkok (47.90 percent). The majority of business ownership is
Thai affairs (94.41 percent). In addition, the firm respondents have less than 25,000,000
baht of the operational capital (76.92 percent) as well as the average annual revenue
(60.49 percent). Approximately 79.72 percent of firm respondents have been operating
in the business more than 15 years. The number of full-time employees is between
10 — 50 employees at 51.05 percent. More details on the firm characteristics of the

respondents are provided in Table 11.

Table 11: Demographic Characteristics of Information and Communication

Technology Firms
Description Categories Frequency Percentage
Business Model Limited Companies 233 81.47
Partnership 53 18.53
Total 286 100.00
Business Location Bangkok 137 47.90
Northern Region 36 12.59
Central Region 35 12.24
Northeastern Region 20 6.99
Eastern Region 12 4.20
Western Region 24 8.39
Southern Region 22 7.69
Total 286 100.00
Business Thai Affairs 270 94.41
Ownership Foreign Affairs 16 5.59
Total 286 100.00
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Table 11: Demographic Characteristics of Information and Communication

Technology firms (Continued)

98

Description Categories Frequency Percentage
Operational Capital Less than 25,000,000 Baht 220 76.92
25,000,000 — 50,000,000 Baht 41 14.34
50,000,001 — 75,000,000 Baht 9 3.15
More than 75,000,000 Baht 16 5.59
Total 286 100.00
Periods of Time in Less than 5 years 2 0.70
Business 5—10 years 13 4.55
11— 15 years 43 15.03
More than 15 years 228 79.72
Total 286 100.00
Number of Full-Time | Less than 10 employees 112 39.16
Employees 10 — 50 employees 146 51.05
51 - 100 employees 12 4.20
More than 100 employees 16 5.59
Total 286 100.00
Firm’s Average Less than 25,000,000 Baht 173 60.49
Revenues per Years 25,000,000 — 50,000,000 Baht 68 23.78
50,000,001 — 75,000,000 Baht 18 6.29
More than 75,000,000 Baht 27 9.44
Total 286 100.00

Correlation Analysis

In this research, a bivariate correlation analysis of Pearson Correlation is

employed on all variables in order to explore the relationships among variables and to

verify the multicollinearity problem in multiple regression assumption. According to

Hair et al. (2010), when inter-correlation between independent variables exceeds 0.80,

it is likely that a multicollinearity problem will occur. The bivariate correlation

procedure is subject to a two-tailed test of statistical significance at 2 levels: p <0.05
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and p < 0.01. The results of the correlation analysis of all variables are presented in
Table 12.

As shown in the Table 12, the correlation of the dimensions of strategic
technology transfer capability including 1) technology learning capability, 2) technology
acceptance orientation, 3) technology innovation focus, 4) technology exchange
competency, and 5) technology change awareness that is between 0.376 and 0.611
(p <0.01). All the five dimensions of strategic technology transfer capability is related
positively significant to new product development, valuable operational improvement,
outstanding business effectiveness, sustainable organizational competitiveness, and firm
performance (r = 0.221 — 0.642, p < 0.01). Moreover, the firm outcomes comprising
new product development, valuable operational improvement, outstanding business
effectiveness, sustainable organizational competitiveness are also strongly correlated to
firm performance (r = 0.607 — 0.637, p < 0.01). Likewise, all the antecedents containing
proactive business policy, top management support, organizational resource availability,
competitive market intensity, technology growth munificence are positively correlated
to each of the five dimensions of strategic technology transfer capability (r = 0.292 —
0.546, p <0.01). For the moderator, innovative culture has positive correlations with all
other variables (r = 0.362 — 0.607, p <0.01). Consequently, the results of correlation
between the same levels of variables indicate that all relevant bivariate correlation

values do not exceed 0.8. Therefore, this research is no multicollinearity problem.




Table 12: Descriptive Statistics and Correlation Matrix of Strategic Technology Transfer Capability and All Constructs

Variables) TLC | TAO | TIF | TEC | TCA | NPD | VOI | OBE | SOC | FPM | PBP | TMS | ORA | CMI | TGM | INC | FA
Mean | 4.256 | 4279 | 4.146 | 4234 | 4.187 | 4.011 | 4.098 | 4.041 | 4.000 | 3918 | 4.138 | 4.168 | 4.146 | 4.266 | 4212 | 4.115| N/A
S.D. 0464 | 0469 | 0.539 | 0494 | 0479 | 0567 | 0.507 | 0.540 | 0.569 | 0.611 | 0488 | 0.497 | 0.485 | 0.489 | 0.486 | 0.485| N/A
TAO 42677

TIF 45677 | 4847

TEC 3767 | 4867 | 5797

TCA 475771 50577 | 61177 | 595

NPD 37377 4017 | 52477 | 45477 | 466

VoI A1477 1 32177 | 50377 | 438" | 44877 | 625

OBE 30377 2607 | 43077 | 370 | 3077 | 5267 | 6637

SOC 30477 22177 | 44177 | 34677 | 35077 | 6427 | 6407 | 6217

FPM 28077 | 2847 | 44777 | 402" | 40477 | 6137 | 6077 | 6317 | 637

PBP 35377 32077 | 54677 | 47577 | 496 | 5007 | 50777 | 4377 | 44577 | 5087

TMS 39777 4017 | 51777 | 4557 | 5117 | 5107 | 5287 | 4227 | 49477 | 5357 | 67T

ORA | 38577 29277 | 47577 | 33577 | 4917 | 33077 | 387 | 3447 | 368" | 40377 | 42277 | 5347

CMI 33977 33777 | 40277 | 33477 | 47377 | 3067 | 307 | 24477 | 23777 | 3257 | 4457 | 4507 | 4587

TGM | 367 | 4117 | 415 | 4147 | 45777 | 29577 | 2657 | 26277 | 288" | 3147 | 4637 | 4917 | 43177 | 593"

INC 37677 3627 | 45677 | 45077 | 5267 | 397 | 5027 | 40377 | 41977 | 43377 | 5607 | 6077 | 5567 | 4747 | 4527

FA 087 040 | .051 097 |.000 [.056 [-017 [.020 [.084 |.021 066 | .101 -052 [.025 [.022 |.044

FS 1337 [ 083 1337 | 17677 | 115 16177 | 162 | 1197 | 1447 | 17077 | 15377 | 19477 | .009 | .095 1317 [ 112 |12

N =286, *** Correlation is significant at the 0.01 level (2-tailed), ** Correlation is significant at the 0.05 level (2-tailed)

001
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In this research, the Ordinary Least Squares (OLS) regression analysis is

employed for the investigation of the hypothesized relationships. The regression equation

is a linear combination of the independent variables that are considered to best explain

and predict the dependent variable. Also, two control variables, firm age and firm size,

are included in the equations as dummy variables. In total, there are seventeen equations

to be examined in this research. The results of descriptive statistics and hypotheses

testing are discussed according to regression equations as follows:

The Effects of Strategic Technology Transfer Capability on Its Consequences

As shown in Figure 6, the relationship among each dimension of strategic

technology transfer capability, its outcomes, and firm performance are proposed in

Hypotheses 1(a-e) — 5(a-e). The effect of each hypothesis is proposed in a positive

relationship direction. For testing of these hypotheses, a set of regression equations is

developed: Equations 1, 2, 3, 4, and 5.

Figure 6: The Results of the Effects of Strategic Technology Transfer Capability

on Its Consequences

Strategic Technology Transfer Capability

Technology Learning Capability
Technology Acceptance Orientation
Technology Innovation Focus
Technology Exchange Competency
Technology Change Awareness

H1-5¢e (+)
HI-5
a“l New Product
"| Developmen
1t
\ 4
HI-sb(+)|  Valuable Sustainable Firm
» Operational Organizational | |,
Improvemen Competitiveness criormance
A
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Table 13: Descriptive Statistics and Correlation Matrix of Strategic Technology

Transfer Capability and Its Consequences

Variable, TLC TAO TIF TEC TCA NPD VOI OBE SOC FPM FA

Mean | 4256 | 4279 | 4.146 | 4.234 | 4187 | 4.011 4.098 | 4.041 4.000 | 3.918 N/A

S.D. 0.464 0.469 0.539 0.494 0.479 0.567 0.507 0.540 0.569 0.611 N/A

TAO | 426

TIF 456 484

FEE FHE THE

TEC 376 486 579

FHF FHF FHF FHH

TCA | 475 .505 .611 595

FHF FHF FHF FHH FHF

NPD 373 401 524 454 466

FHFF FHF FHF FRF FHFF FHF

VoI 414 321 .503 438 448 .625

FFF FHRF TR FFF FFF FHRF TR

OBE | .303 .260 430 370 .307 .526 .663

FHE FHE EEE3 FEE FEE FHE THE FEE

SOC 304 221 441 346 .350 .642 .640 .621

FHF FHF FHF FHH FHF FHF FHF E3 FHF

FPM | .289 284 447 402 404 .613 .607 6317 | 637

FA .087 .040 .051 .097 .000 .056 -.017 .020 .084 .021

EE3 FF FEF FEF FEF EE3 EE3 FEF

FS 133 .083 133 176 115 161 162 119 .144 170 112

N = 286, *** Correlation is significant at the 0.01 level (2-tailed),

** Correlation is significant at the 0.05 level (2-tailed)

Table 13 demonstrates the correlations coefficients among each dimension of
strategic technology transfer capability and its consequences, including new product
development, valuable operational improvement, outstanding business effectiveness,
sustainable organizational competitiveness, and firm performance. From the table, the
first dimension of strategic technology transfer capability (STTC), technology learning
capability is significantly and positively correlated to new product development (r = 0.373,
p <0.01), valuable operational improvement (r = 0.414, p < 0.01), outstanding business
effectiveness (r = 0.303, p < 0.01), sustainable organizational competitiveness (r = 0.304,
p <0.01), and firm performance (r = 0.289, p <0.01). For the second dimension of STTC,
technology acceptance orientation has a significant and positive correlation with new
product development (r = 0.401, p < 0.01), valuable operational improvement (r = 0.321,
p <0.01), outstanding business effectiveness (r = 0.260, p < 0.01), sustainable
organizational competitiveness (r = 0.221, p <0.01), and firm performance (r = 0.284,
p <0.01). For the third dimension of STTC, technology innovation focus is related
positively to new product development (r = 0.524, p < 0.01), valuable operational

improvement (r = 0.503, p < 0.01), outstanding business effectiveness (r = 0.430,
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p <0.01), sustainable organizational competitiveness (r = 0.441, p <0.01), and firm
performance (r = 0.447, p < 0.01). For the fourth dimension of STTC, technology
exchange competency is also related positively to new product development (r = 0.454,
p <0.01), valuable operational improvement (r = 0.438, p < 0.01), outstanding business
effectiveness (r = 0.370, p < 0.01), sustainable organizational competitiveness (r = 0.346,
p <0.01), and firm performance (r = 0.402, p < 0.01). Finally, the fifth dimension,
technology change awareness is found significantly and positively related to new
product development (r = 0.466, p < 0.01), valuable operational improvement (r = 0.448,
p < 0.01), outstanding business effectiveness (r = 0.307, p <0.01), sustainable
organizational competitiveness (r = 0.350, p < 0.01), and firm performance (r = 0.404,
p <0.01). From the findings in Table 13, the correlations are less than 0.80 as
recommended by Hair and colleagues (2010). In addition, Table 14 also suggests that
the maximum value of variance inflation factor (VIF) is 2.046, which is lower than the
cut-off score of 10 (Hair et al., 2010). Both correlations and VIF ensure the non-existence
of multicollinearity problems for regression analysis of Equations 1 — 5.

The results of OLS regression analysis for the Equations 1, 2, 3, 4, and 5 are
presented in Table 14. For the first equation, four out of five independent variables are
found to be significantly positively affected the dependent variable, new product
development: technology acceptance orientation, technology innovation focus, technology
exchange competency, and technology change awareness. For Equation 2, valuable
operational improvement is found to be positively influenced by three independent
variables: technology learning capability, technology innovation focus, and technology
exchange competency. For Equation 3, similar to Equation 2, outstanding business
effectiveness is significantly affected by exactly the same three variables: technology
learning capability, technology innovation focus, and technology exchange competency.
For Equation 4, there are two independent variables that have significant positive effect
on sustainable organizational competitiveness: technology learning capability and
technology innovation focus. For Equation 5, firm performance is positively influenced
by three independent variables: technology innovation focus, technology exchange

competency, and technology change awareness.




104

Table 14: Results of Regression Analysis for the Effects of Strategic Technology

Transfer Capability on Its Consequences

Dependent Variables
NPD VOI OBE SOC FPM
Independent Variables Equation | Equation | Equation | Equation | Equation
1 2 3 4 5
Strategic Technology Transfer
Capability
Technology Learning Capability .088 189" 119" 106" 047
(TLC: Hla-e) (.058) (.059) (.064) (.063) (.062)
Technology Acceptance 101" -020 -.001 ~.069 ~.001
Orientation (TAO: H2a-e) 061) | (061) | (066) | (066) | (.065)
Technology Innovation Focus i i s i .
279 268 295 310 248
(TIF: H3a-e)
(.067) (.068) (.074) (.073) (.072)
Technology Exchange Competency| .126" 1537 172" .098 .149™
(TEC: H4a-e) (.066) (.067) (.072) (.072) (.071)
Technology Change Awareness 121° 105 036 079 132"
(TCA: H>a-¢) 069) | (070) | (076) | (075) | (.074)
.026 -172 -.065 112 -.050
Firm Age (FA)
(.122) (.123) (.134) (.133) (.131)
_ 137 146 084 128 188"
Firm Size (FS)
(.102) (.103) (.111) (.110) (.109)
Adjusted R 328 317 200 209 233
F-Statistic 20.858 19.858 11.164 11.726 13.400
Durbin-Watson 1.832 2.016 1.908 1.792 2.122
Maximum VIF 2.046 2.046 2.046 2.046 2.046

Beta coefficients with standard in parenthesis. ***p<0.01, **p<0.05, *p<0.10

The results from these five equations are used to determine Hypotheses 1 — 5 to

which the proposed hypotheses are supported. Firstly, the first hypothesis proposes that

technology learning capability is positively related to new product development,

N
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valuable operational improvement, outstanding business effectiveness, sustainable
organizational competitiveness, and firm performance. The results indicate that
technology learning capability, the first dimension, has a positive effect on valuable
operational improvement (s = 0.189, p < 0.01), outstanding business effectiveness
(Pi5=0.119, p <0.10), and sustainable organizational competitiveness (/2 = 0.106,

p <0.10). There is research found that the greater the capability of organizational
knowledge creation to which is the technology learning capability, effect of the greater
the execution new technology of organization function to which namely valuable
operational improvement (Sutanto, 2017). In addition, the results from empirical
research of Thai accounting firms indicated that organizational learning capability to
which only managerial commitment that has a significant direct impact on organizational
effectiveness (Ussahawanitchakit, 2008). Moreover, they are found that organizational
learning capability is a very important and complicated resource which can create
competitive advantages (Hsu & Fang, 2009; Hunt & Morgan, 1995). Thus, Hypotheses
1b, 1c, and 1d are supported.

However, these results do not find the significant effect of technology learning
capability on new product development (/4 = 0.088, p > 0.10) and firm performance
(P29 =10.047, p > 0.10). It is possible that firms emphasize the technology learning
capability for training and development too much because employees may have less
ability and skill. This is consistent with the research of Jabar, Soosay, and Santa (2011)
who found that organization learning which includes R&D; training and formal
education of employees is not significant effect skills in Malaysian firms to undertake
new product development. According to Sapienza et al. (2006), suggested that the
younger firms as emphasized learning is able to decrease the probability of growth and
did not assess the potential threats to survival, for this reason, technology learning
capability does not affect to firm performance in information and communication
technology firms to which establish new business easier. Thus, Hypotheses 1a and 1e
are not supported.

Secondly, the second hypothesis proposes that technology acceptance
orientation is positively related to new product development, valuable operational
improvement, outstanding business effectiveness, sustainable organizational

competitiveness, and firm performance. The result finds that technology acceptance
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orientation, the second dimension, only positively affects new product development
(,=0.101, p <0.10). This result is corresponding to the finding of Leng and colleagues
(2015) who found that firm’s technology orientation brings about new product
development which makes it be the market leader. Besides, the investigation of Chinese
firms, a strong technological orientation affects new product development that the
firm’s innovation superior to the competition (Jeong et al., 2006). Thus, Hypothesis 2a
IS supported.

In contrast, these results do not find the significant effects of technology
acceptance orientation on valuable operational improvement (S = -0.020, p > 0.10),
outstanding business effectiveness (/16 = -0.001, p > 0.10), sustainable organizational
competitiveness (/s = -0.069, p > 0.10), and firm performance (/30 = -0.001, p > 0.10).
It is possible that the firm’s technology acceptance orientation is considered as
technological advance which firms must allocate more resources to mediate through
new product development, more than the direct effect to another performance such as
operational, effectiveness, and competitiveness. This is consistent with Al-Ansari,
Altalib, and Sardoh (2013) who showed the result that technology orientation of SMEs
in Dubai has a weak effect on business performance and also indicates the innovation to
which derived from new product development plays mediating role between technology
orientation and business performance. Moreover, there is evidence of a non-monotonic
effect of technology on China’s firm performance, which found that technological
turbulence is moderating effect (Gao, Zhou, & Yim, 2007). It implies that the relationship
between technology acceptance orientation and firm performance including valuable
operational improvement, outstanding business effectiveness, and sustainable
organizational competitiveness that will be mediated through new product development.
Thus, Hypotheses 2b, 2c, 2d, and 2e are not supported.

Thirdly, the third hypothesis proposes that technology innovation focus is
positively related to new product development, valuable operational improvement,
outstanding business effectiveness, sustainable organizational competitiveness, and firm
performance. The result indicates that technology innovation focus, the third dimension,
positively influences all five outcomes: new product development (= 0.279, p < 0.01),
valuable operational improvement (S = 0.268, p < 0.01), outstanding business

effectiveness (/17 = 0.295, p < 0.01), sustainable organizational competitiveness
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(24 =10.310, p <0.01), and firm performance (fs1 = 0.248, p < 0.01). In terms of
technology innovation focus, and according to Akiike (2014), it can provide the results
indicate that technology innovation enhances new product to appearances and user
friendliness, as well as, adds new functionality to operational improvement. This is
consistent with the result of Rubera and Droge (2013) and Talke et al. (2009) who found
that technology innovation has a positive impact on organizational competitiveness
through improvements of technological functionality. In addition, the empirical study of
Hong Kong manufacturing industries is found that a firm with greater technology
innovation capabilities is able to achieve higher levels of organizational effectiveness
(Yam et al., 2011). Moreover, it gains higher firm performance when it has technology
innovation focus in the firm (Mumford, 2000; Rubera & Droge, 2013, Yam et al., 2011).
Thus, Hypotheses 3a, 3b, 3c, 3d, and 3e are strongly supported. Fourthly, the fourth
hypothesis proposes that technology exchange competency is positively related to new
product development, valuable operational improvement, outstanding business
effectiveness, sustainable organizational competitiveness, and firm performance. The
results show that technology exchange competency, the fourth dimension, has a positive
effect on four outcomes: new product development (£ = 0.126, p < 0.10), valuable

operational improvement (/11 = 0.153, p < 0.05), outstanding business effectiveness

(f1s=0.172, p < 0.05), and sustainable organizational competitiveness (/32 = 0.149,
p <0.05). This finding is consistent with Thomas (2013) who investigated manufacturing
firm in U.S. that there is a significant and positive relationship between knowledge
exchange address computer-mediated communication channels and new product
development as both effective and efficient. According to Paulraj, Lado, and Chen (2008),
found that the exchange of knowledge in information technology affects to enhance the
operational process of supply chain partner. Likewise, the firm has ultimately the supply
chain to remain competitive when it is information gathering and sharing of new
knowledge that is the exchange competency (McCarter et al., 2005). Moreover, it also
found that the facilitated knowledge exchange and combination has predicted firm
performance from new products and services’ revenue and sales growth (Collins &
Smith, 2006). Thus, Hypotheses 4a, 4b, 4c, and 4e are supported.

However, this research does not find a significant effect of technology exchange

competency on sustainable organizational competitiveness (/s = 0.098, p > 0.10). The
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possible explanation of this relationship is relevant to the management of knowledge
exchange to be used by the organizations to ensure whether they are making the right
decision or not in competition. It is consistent with the results that indicated indirect
effect of information technology on performance. It suggests that facilitating
communication and information technology may engender competitive advantage by
easing the flow and exchange of knowledge and other idiosyncratic, relationship-specific
assets (Paulraj, Lado, and Chen, 2008). Thus, Hypothesis 4d is not supported.

Finally, the fifth hypothesis proposes that technology change awareness is
positively related to new product development, valuable operational improvement,
outstanding business effectiveness, sustainable organizational competitiveness, and firm
performance. The result indicates that technology change awareness, the fifth dimension,
positively and significantly affects new product development (5 = 0.121, p <0.10) and
firm performance (/3 = 0.132, p < 0.10). According to the research of Tatikonda and
Stock (2003), the fit in technology change with interactions between organizations
positively impacts the efficient development of new products. It is consistent with the
empirical research that indicated the change needed by the organization in technology
effect for more innovation, which was new products or services as being developed by
the organization (Sutanto, 2017). Likewise, firm performance is also found affected
positively by technology change awareness. It means that the firm is able to make
technological advances; it will result in better performance. Consistent with the prior
research indicated that the awareness of technological changes to innovation in Dubai’s
SMEs were enabled to gain better firm performance (Al-Ansari et al., 2013). Thus,
Hypotheses 5a and 5e are supported.

However, this research does not find a significant effect of technology change
awareness on valuable operational improvement (/12 = 0.105, p > 0.10), outstanding
business effectiveness (19 = -0.036, p > 0.10), and sustainable organizational
competitiveness (s = 0.079, p > 0.10). It is possible that technological change of
organization may not be believed by some employees. This is consistent with the
suggestion of Ghobakhloo et al. (2012) who explained that some employees may not
believe that change or improvement of business functionality through new technology

systems. Thus, Hypotheses 5b, 5¢, and 5d are not supported.
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Additionally, the results of control variables, in this research, indicate that firm
age is not related to new product development (5 = 0.026, p > 0.10), valuable operational
improvement (S13 =-0.172, p > 0.10), outstanding business effectiveness (3 = -0.065,
p > 0.10), sustainable organizational competitiveness (7 = 0.112, p > 0.10), and firm
performance (34 = -0.050, p > 0.10). It mean that the firm as a longer period of time
registered on Department of Business Development of Thailand, does not significantly
affect the level of firm outcome. Although the literature review in the foreign context
found that the period of time in business has an impact on firm performance and
sustainability, the results in this research indicate that firm age is not significant, one
possible reason is to which in Thailand context. This implied that both young and old
firms must have to adapt to technological change in a highly competitive business
environment in order to greater outcome of operational. Therefore, the relationship
among strategic technology transfer capability’s dimension, new product development,
valuable operational improvement, outstanding business effectiveness, sustainable
organizational competitiveness, and firm performance are not influenced by firm age.

Moreover, this results found that firm size does not have significant relationship
with new product development (/4 = 0.137, p > 0.10), valuable operational improvement
(f1a = 0.146, p > 0.10), outstanding business effectiveness (/1 = 0.084, p > 0.10), and
sustainable organizational competitiveness (/g = 0.128, p > 0.10). Otherwise, the result
of Equation 5 which finds that firm size is significant positive effect to firm performance
(P35 = 0.188, p < 0.10). Therefore, firm size has a direct effect on firm performance
only. It can be interpreted that Thai information and communication technology firms
represent a large firm which has more full-time employees is higher firm performance
than other firms with fewer employees. This is consistent with the research of
internationalization strategy of Chinese information technology companies in a complex
network, which firm performance as financial leverage is found to have a positive effect

on firm size (Da & Ken, 2015).
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The Effects of New Product Development, Valuable Operational Improvement,

Outstanding Business Effectiveness, and Sustainable Organizational Competitiveness,

on Firm Performance

As shown in Figure 7, the relationship among the consequences of strategic
technology transfer capability are proposed in Hypotheses 6 — 9. The effect of each
hypothesis is proposed in a positive relationship direction. For testing of these

hypotheses, a set of regression equations is developed: Equations 6 and 7.

Figure 7: The Results of the Effects of Strategic Technology Transfer

Capability Consequents on Firm Performance

H6 (+)
New Product
Development

Valuable H7 (+) Sustainable H9 (+)
Operational Organizational >
Improvement Competitivenes
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Performance
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Outstanding | 145 )
Business
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Table 15 demonstrates the correlation matrix of new product development,
valuable operational improvement, outstanding business effectiveness, sustainable
organizational competitiveness, and firm performance. The results show the positive
correlation between new product development and sustainable organizational
competitiveness (r = 0.642, p < 0.01). Similarly, valuable operational improvement has
a significant and positive correlation with sustainable organizational competitiveness
(r=0.640, p <0.01). Outstanding business effectiveness is related positively to sustainable
organizational competitiveness (r = 0.621, p < 0.01). Furthermore, sustainable
organizational competitiveness is found significantly and positively related to firm

performance (r = 0.637, p < 0.01). From the finding in Table 15, it can be realized that
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none of the stated correlations is over level 0.8 as recommended by Hair and colleagues

(2010).

Table 15: Descriptive Statistics and Correlation Matrix of Strategic Technology

Transfer Capability Consequents and Firm Performance

Variable NPD VOI OBE SOC FPM FA
Mean 4.011 4.098 4.041 4.000 3.918 N/A
S.D. 0.567 0.507 0.540 0.569 0.611 N/A
VOI 6257

OBE 5267 6637

SOC 6427 6407 6217

FPM 6137 607" 6317 637

FA 056 -.017 .020 .084 021

FS d617 1627 1197 1447 1707 112

N =286, *** Correlation is significant at the 0.01 level (2-tailed),
** Correlation is significant at the 0.05 level (2-tailed)

In a similar manner, Table 16 indicates that the maximum value of variance
inflation factor (VIF) is 2.222 in Equation 6, and 1.032 in Equation 7, which is lower
than the cut-off score of 10 as recommended by Hair and Colleagues (2010). Both
correlations and the VIF ensure the non-existence of multicollinearity problems for
regression analysis.

The results of OLS regression analysis for Equations 6 and 7 are presented in
Table 16. For Equation 6, sustainable organizational competitiveness is significantly
and positively influenced by all independent variables: new product development,
valuable operational improvement, and outstanding business effectiveness. For Equation 7,
firm performance is positively affected by sustainable organizational competitiveness.

The results from Table 16 are used to consider Hypotheses 6 — 9 to which the
proposed hypotheses are supported. The sixth hypothesis proposes that new product
development is positively related to sustainable organizational competitiveness. The
result indicates that new product development has a significant and positive effect on

sustainable organizational competitiveness (36 = 0.338, p <0.01). The finding is
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consistent with Loch, Stein, and Terwiesch (1996) who indicated that the successful
new product related to sustainable competitive advantage of electronic businesses.

It can be implied that new product development has received a great deal of importance
in the strategy literature, and is a strong capability that can improve overall organizational
performance (Li & Calantone, 1998). Also, the effective development of new products
continues to be a critical business activity as firms, both large and small, struggle to
acquire or sustain competitive advantage (Sajid et al., 2015). Thus, Hypothesis 6 is

strongly supported.

Table 16: Results of Regression Analysis for the Effects among Consequences

of Strategic Technology Transfer Capability

Dependent Variables
SOC FPM
Independent Variables
Heo-8 H9
Equation 6 Equation 7
New Product Development (NPD: H6) 3387
(.052)
Valuable Operational Improvement (VOI: H7) 243
(.060)
Outstanding Business Effectiveness (OBE: HS) 279"
(.054)
Sustainable Organizational Competitiveness 629"
(SOC: H9) (.046)
) 154 -.101
Firm Age (FA)
(.100) (.114)
.020 173
Firm Size (FS)
(.084) (.095)
Adjusted R* .544 408
F-Statistic 69.067 66.445
Durbin-Watson 2.101 2.226
Maximum VIF 2.222 1.032

Beta coefficients with standard in parenthesis. ***p<0.01, **p<0.05, *p<0.10
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Next, the seventh hypothesis states the positive relationship between valuable
operational improvement and sustainable organizational competitiveness. The results
show that valuable operational improvement is positively sustainable organizational
competitiveness (fs7 = 0.243, p < 0.01). The finding is consistent with Demeter (2014)
who described the important of changes and actions to which improve the total operational
performance that affects to organizational competitiveness. It is implied that business
can improve firms' operational processes, which ultimately lead to enhanced competitive
advantage (Christmann, 2000; McWilliams & Siegel, 2001). It is found that the positive
operational performance implications on costs, quality of supplied products and security
of supply available from concerted sustainable supply management capabilities provide
further rationale to become engaged and affected to sustainable competitive advantage
(Reuter et al., 2010). Thus, Hypothesis 7 is strongly supported.

For the eighth hypothesis, outstanding business effectiveness is positively
related to sustainable organizational competitiveness. The finding indicates that
outstanding business effectiveness has a positively affected by sustainable organizational
competitiveness (fss = 0.279, p < 0.01). This finding is consistent with Ray, Barney,
and Muhanna (2004) who indicated that the effectiveness of business has relationship
with competition of organization in long-term. It is argued that business with the
effective management of stakeholder relationships can generate persistence of superior
financial performance over the longer-term, which performs firms to sustainable
competitive advantage (Choi & Wang, 2009). Thus, Hypothesis 8 is strongly supported.

Lastly, the ninth hypothesis proposed that sustainable organizational
competitiveness will have a positive effect on firm performance. The results also show
that sustainable organizational competitiveness has a strong and positive effect on firm
performance (S = 0.629, p < 0.01). This finding is consistent with Wiklund and
Shepherd (2005) who indicated that there was a relationship between competitiveness
and performance of the firm. According to Eccles, loannou, and Serafeim (2014) who
investigated the impact of corporate sustainability on organizational processes and
performance in U.S. companies found that corporations that voluntarily adopted
sustainability policies are high sustainability companies. In addition, early study stated
that organizational competitiveness increased firm performance (Singh, 2012). Thus,

Hypothesis 9 is strongly supported.
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Additionally, the results of the control variables are found that firm age has no effect
on sustainable organizational competitiveness (/39 = 0.154, p > 0.10) and firm performance
(fa2=-0.101, p > 0.10). It concludes that the firm as a long time period registered do
not significantly affect sustainable organizational competitiveness and firm performance.
Because of information and communication technology businesses must be constantly
adapting to be able to survive in an intense competitive environment. Thus, the
consequence relationships of strategic technology transfer capability are not influenced
by firm age.

Likewise, firm size also illustrates no significant relationship with sustainable
organizational competitiveness (s = 0.020, p > 0.10). However, it found that firm size
has a significant positive effect on firm performance (3 = 0.173, p < 0.10). This implied
that the larger firms can generate higher firm performance of information and

communication technology businesses in Thailand.

The Effects of the Antecedents of Strategic Technology Transfer Capability,

and the Moderating Role of Innovative Culture

Figure 8 illustrates the relationships among five antecedents: proactive
business policy, top management support, organizational resource availability,
competitive market intensity, and technology growth munificence with five dimensions
of strategic technology transfer capability are proposed in Hypotheses 10(a-¢) — 14(a-e).
The effect of each hypothesis is proposed in a positive relationship direction. For testing
of these hypotheses, a set of regression equations is developed: Equations 8 — 12. In
addition, the moderating role of innovative culture is proposed to positively influence
the relationship among all antecedents and each dimension of strategic technology
transfer capability by being presented in Hypotheses 15(a-¢) — 19(a-e). According to

these hypotheses, regression equation is developed: Equations 13 — 17.
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Figure 8: The Results of the Effects of Antecedents on Strategic Technology
Transfer Capability
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Table 17 demonstrates the correlation matrix of each dimension of strategic
technology transfer capability (STTC), its five antecedents, and the moderator: innovative
culture. For the first antecedent, proactive business policy is found significantly and
positively correlated to all the dimension of STTC: technology learning capability
(r=10.353, p<0.01), technology acceptance orientation (r = 0.320, p <0.01), technology
innovation focus (r = 0.546, p < 0.01), technology exchange competency (r = 0.475,

p <0.01), and technology change awareness (r = 0.496, p < 0.01). Next, top management
support is also found to have positive relationship with STTC dimension: technology
learning capability (r = 0.397, p < 0.01), technology acceptance orientation (r = 0.401,
p <0.01), technology innovation focus (r =0.517, p <0.01), technology exchange

competency (r = 0.455, p <0.01), and technology change awareness (r = 0.511, p <0.01).

g
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Table 17: Descriptive Statistic and Correlation Matrix of Each Dimension of Strategic Technology Transfer Capability,

Its Antecedents, and Innovative Culture

Variables|  PBP TMS ORA CMI TGM INC TLC TAO TIF TEC TCA FA
Mean 4.138 4.168 4.146 4.266 4212 4.115 4.256 4279 4.146 4234 4.187 N/A
S.D. 0.488 0.497 0.485 0.489 0.486 0.485 0.464 0.469 0.539 0.494 0.479 N/A
TMS 677
ORA 4227 5347
CMI 4457 4507 458"

TGM 4637 4917 43177 5937

INC 5607 607 556 4747 4527

TLC 3537 3977 385 339" 367 3767

TAO 3207 4017 2927 3377 41177 3627 4267

TIF 5467 5177 4757 4027 4157 456" 4567 484

TEC 4757 455" 3357 3347 4147 4507 3767 486" 579"

TCA 496 S 4917 4737 4577 526" 4757 505" 6117 595

FA 066 101 -.052 025 022 044 087 040 051 097 .000

FS 1537 1947 | 009 .005 1317 112 1337 083 1337 176" 115 112

N =286, *** Correlation is significant at the 0.01 level (2-tailed), ** Correlation is significant at the 0.05 level (2-tailed)
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For organizational resource availability, the third antecedent, the variable is
related positively to all the STTC dimensions: technology learning capability (r = 0.385,
p <0.01), technology acceptance orientation (r = 0.292, p < 0.01), technology innovation
focus (r = 0.475, p < 0.01), technology exchange competency (r = 0.335, p <0.01), and
technology change awareness (r = 0.491, p < 0.01). The fourth antecedent, competitive
market intensity has significant positive correlation with the five dimensions of STTC:
technology learning capability (r = 0.339, p <0.01), technology acceptance orientation
(r=0.337, p <0.01), technology innovation focus (r=0.402, p <0.01), technology
exchange competency (r=0.334, p <0.01), and technology change awareness (r = 0.473,

p <0.01). The last antecedent, technology growth munificence is related positively to
technology learning capability (r =0.367, p <0.01), technology acceptance orientation
(r=0.411, p<0.01), technology innovation focus (r = 0.415, p < 0.01), technology
exchange competency (r = 0.414, p < 0.01), and technology change awareness
(r=0.457,p <0.01).

For the relationship among independent variables, the correlations between
each pair of proactive business policy, top management support, organizational resource
availability, competitive market intensity, and technology growth munificence are
ranging from 0.292 to 0.546 (p < 0.01), which are lower level 0.80 as recommended
by Hair and colleagues (2010). It can be implied that the independent variables are
appropriate to be used in measuring and predicting the dependent variables for Equations
8 — 17. In addition, the value of variance inflation factor (VIF) in Table 18 is the highest
at 2.295, which is under than the cut-off score of 10 (Hair et al., 2010). Thus, both
correlations and VIF confirm that multicollinearity is not a problem in regression

analysis of Equations 8 — 17.
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Table 18: Results of Regression Analysis for the Effects of Strategic Technology

Transfer Capability and its Antecedents

Dependent Variables
TLC TAO TIF TEC TCA
Independent Variables
Equation | Equation | Equation | Equation | Equation
8 9 10 11 12

Proactive Business Policy .080 .009 3007 248" 182
(PBP: H10a-e) (.073) (.074) (.065) (.070) (.065)
Top Management Support 119 227" 117 128 1437
(TMS: H11a-e) (.079) (.080) .071) (.076) (.070)
Organizational Resource
Availability 2017 031 2257 .080 2157
(ORA: H12a-e) (.066) (.067) (.059) (.063) (.059)
Competitive Market 071 075 .060 012 1607
Intensity (CMI: H13a-e) (-069) (-069) (.061) (.066) (.061)
Technology Growth
Munificence 133 237" .080 183 q11°
(TGM: H14a-e) (.069) (.070) (.062) (.066) (.062)
Firm Age (FA) .169 .029 .056 146 -.063

(.132) (.133) (.118) (.126) (.117)
Firm Size (ES) 132 -.006 .090 .164 .063

(.110) (.111) (.098) (.106) (.098)
Adjusted R’ 221 207 380 284 384
F-Statistic 12.556 11.603 26.006 17.184 26.414
Durbin-Watson 2.070 2.148 2.019 1.929 2.073
Maximum VIF 2.295 2.295 2.295 2.295 2.295

Beta coefficients with standard in parenthesis. ***p<0.01, **p<0.05, *p<0.10

The results of OLS regression analysis for the Equations 8 — 12 are illustrated

in Table 18. For Equation 8, there are two antecedents that have significant positive

effect on technology learning capability: organizational resource availability and

technology growth munificence. For Equation 9, technology acceptance orientation is

significantly affected by only two variables: top management support and technology
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growth munificence. For Equation 10, technology innovation focus is found to be
positively influenced by three antecedents: proactive business policy, top management
support, and organizational resource availability. For Equation 11, technology exchange
competency is positively influenced by three antecedents to be alike previous: proactive
business policy, top management support, and technology growth munificence. Finally,
Equation 12 found that all of antecedents have significant and positive effect to technology
change awareness: proactive business policy, top management support, organizational
resource availability, competitive market intensity, and technology growth munificence.

The results from these five equations are used to determine Hypotheses 10 — 14
to which the proposed hypotheses are supported. Firstly, the tenth hypothesis proposed
that proactive business policy is positively related to technology learning capability,
technology acceptance orientation, technology innovation focus, technology exchange
competency, and technology change awareness. The result indicates that proactive
business policy, the first antecedent, has a positive effect on technology innovation
focus (58 = 0.300, p < 0.01), technology exchange competency (fss = 0.248, p < 0.01),
and technology change awareness (72 = 0.182, p <0.01). It can implied that proactive
business policy enables firms to execute strategic technology transfer capability. These
results are consistent with Droge, Calantone, and Harmancioglu (2008) who indicated
that there is relationship between proactive strategy on technological leadership and
radical product innovations over safer projects. According to Cooke (2001), explained
that policy should stimulate the growth of strong private investing organizations as the
incentive to be more proactive that conducted to technology exchange and technological
change in organization level. Thus, Hypotheses 10c, 10d, and 10e are supported.

However, the proactive business policy has no effect on technology learning
capability (s = 0.080, p > 0.10) and technology acceptance orientation (/51 = 0.009,
p > 0.10). It is possible that the firms has proactive business policy, which aggressively
seek out new opportunities to exploit and develop their technological capabilities that
focus on new organizational changes include innovation, rather than focusing on
existing technologies in terms of learning and acceptance (Cohen & Levinthal, 1990).
Thus, Hypotheses 10a and 10b are not supported.

Secondly, the eleventh hypothesis proposed that top management support is

positively related to technology learning capability, technology acceptance orientation,
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technology innovation focus, technology exchange competency, and technology change
awareness. The result indicates that top management support, the second antecedent,
has a positive effect on four dimensions of strategic technology transfer capability:
technology acceptance orientation (52 = 0.227, p < 0.01), technology innovation focus
(59 =0.117, p <0.10), technology exchange competency (/s = 0.128, p < 0.10), and
technology change awareness (3 = 0.143, p < 0.05). It can be stated that top management
support plays a major role in strategy employed. The empirical study indicates that top
management support positively affects the technology acceptance orientation of the firm
(Jeong et al., 2006). Furthermore, there is found that the support of top management
within Jordanian industrial organizations affect both product and process innovation
(Al Shaar, Altalib, & Sardoh, 2015). In addition, information exchange and technology
as the key element of the organization structure that affected by the communication
between boards and employees (Glickman et al., 2007). Moreover, the results of Nigerian
SME:s indicated that firm’s executive is planning and budgeting for strategy capability
that provides to act quickly on detecting technological change in organization (Agbim,
2013). Thus, Hypotheses 11b, 11c, 11d, and 11e are supported.

However, the relationships among top management support and technology
learning capability are not found significant (Bs = 0.119, p > 0.10). It is possible that
top management may support the only part of the strategic capability to which enhances
firm performance and does not emphasize the employee development, but focuses only
on the ability of the firm (Ifinedo, 2008). This is consistent with Rodgers and Hunter
(1991) who indicated that productivity gains correlation with the extent of top
management support for employees’ participation in the process of setting objectives,
which do not describe in specific individual development as focus on technology
learning capability. Thus, Hypothesis 11a is not supported.

Thirdly, the twelfth hypothesis proposed that organizational resource
availability is positively related to technology learning capability, technology acceptance
orientation, technology innovation focus, technology exchange competency, and
technology change awareness. The results indicate that organizational resource availability,
the third antecedent, is found to positively affect three out of five dimensions of strategic
technology transfer capability: technology learning capability (B = 0.201, p < 0.01),

technology innovation focus (fs0 = 0.225, p < 0.01), and technology change awareness
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(fra=0.215, p <0.01). This result is consistent with Hsu and Fang (2009) who found
that the firms in Taiwanese integrated circuit design industry, which have availability of
resource due to the investment including human capital, structural capital, and relational
capital that are significantly positively affected organizational learning capability.
Previous literature reviews indicated that availability of organizational resource enables
firms to innovation adoption and strategic innovation capability (Sriboonlue, 2015;
Ungan, 2004). Furthermore, firm-specific characteristics as differential access to
financial and other resources which located that are significant condition the likelihood
that firms is adopting a new technology which is the technological changing (Harrison,
Kelley, & Gant, 1996). Thus, Hypotheses 12a, 12c, and 12e are strongly supported.

However, this research does not find a significant effect of organizational
resource availability on technology acceptance orientation (fs3 = 0.031, p > 0.10), and
technology exchange competency (7 = 0.080, p > 0.10). It is possible that firm has an
abundance of resource which is available to always access that makes no necessary focus
on the acceptance and exchange of technology in organization. The result is consistent
with the study of Chau and Hu (2002) who found that the convenient technology access
to which available resource is not significant in technology acceptance of physicians’
decisions and related to the exchange in technology of organization. Thus, Hypotheses
12b and 12d are not supported.

Fourthly, the thirteenth hypothesis proposed that competitive market intensity
is positively related to technology learning capability, technology acceptance orientation,
technology innovation focus, technology exchange competency, and technology change
awareness. The results point out that only one strategic technology transfer capability
dimension is affected positively by competitive market intensity as the fourth antecedent:
technology change awareness (5 = 0.160, p < 0.01). This is consistent with Wilden et al.
(2013) who indicate that there is an external competitive intensity effect to firm’s
capability as employs advanced technology to which as technological change in the
organization. Thus, Hypothesis 13e is supported.

However, competitive market intensity has no significant relationship with
technology learning capability (f7 = 0.071, p > 0.10), technology acceptance orientation
(54 =0.075, p > 0.10), technology innovation focus (f1 = 0.060, p > 0.10), and
technology exchange competency (fss = 0.012, p > 0.10). It can imply that the firm is
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related to the use of technology that does not have a meaningful association between the
external environment and strategic capabilities. This is consistent with results of O’Cass
and Weerawardena (2010) indicated that the external environment as market intensity to
which did not make satisfactory progress in establishing a firm’s internal capability
especially market learning capability, as well as, capabilities are based on exchanging
information through the firm's human capital to which is not related to external factor.
Moreover, the result is supported by the study of Jeong, Pae, and Zhou (2006) who
found that market turbulence does not significantly affect technology orientation. Thus,
Hypotheses 13a, 13b, 13c, and 13d are not supported.

Lastly, the fourteenth hypothesis proposed that technology growth munificence
is positively related to technology learning capability, technology acceptance orientation,
technology innovation focus, technology exchange competency, and technology change
awareness. The findings indicate that technology growth munificence, the fifth antecedent,
positively affects four dimensions of strategic technology transfer capability: technology
learning capability (s = 0.133, p <0.10), technology acceptance orientation (fss = 0.237,
p <0.01), technology exchange competency (fs9 = 0.183, p < 0.01), and technology
change awareness (76 = 0.111, p <0.10). It can imply that technology growth munificence
as external factor is the most influence ability of firm about technological capability
strategy. There is research indicated that firm regarding toward technology growth to
which has investments in information technology and innovation help a firm utilize and
maximize knowledge value to improve its organizational learning capability (Hsu &
Fang, 2009). This result is consistent with Jeong, Pae, and Zhou (2006) who found that
technological turbulence, the firm in situation where is rapidly growing technology,
influenced technological orientation significantly. According to Sdnchez (2012)
described that firm’s behavior in developing an ongoing exchange of technology that
related to the organization of the internal and external resources as technology
munificence of a firm in building up the firm’s capabilities. Moreover, technological
turbulence leads to more tech-based innovations to which the proactivity of China’s
firm has been experiencing extensive changes during transition to a market economy
(Zhou et al., 2005). Thus, Hypotheses 14a, 14b, 14d, and 14e are supported.

In contrast, the relationship among technology growth munificence and

technology innovation focus is not found (S, = 0.080, p > 0.10). It is possible that firm
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does not focus on technology innovation because of environment as external factor that
filled with technology development. This result is consistent with Bingham (1976) who
reported that slack technological resources were significantly associated with innovation
in some cases, in other words, if it will be firm’s innovation then it is not related to
technology growth munificence. Thus, Hypothesis 14c is not supported.

Additionally, the results of control variables indicate that firm age has no
significant effect on all five dimensions of strategic technology transfer capability
include technology learning capability (fa9 = 0.169, p > 0.10), technology acceptance
orientation (/s = 0.029, p > 0.10), technology innovation focus (/3 = 0.056, p > 0.10),
technology exchange competency (o = 0.146, p > 0.10), and technology change
awareness (/7 = -0.063, p > 0.10). Furthermore, firm size also illustrates no significant
relationships with technology learning capability (S50 = 0.132, p > 0.10), technology
acceptance orientation (fs7 = -0.006, p > 0.10), technology innovation focus
(Psa = 0.090, p > 0.10), technology exchange competency (1 = 0.164, p > 0.10),
and technology change awareness (g = 0.063, p > 0.10). These results can be
interpreted that the strategic technology transfer capability is not influenced by a firm’s
long period of time registered on Department of Business Development of Thailand and
more employees of the firm. It may be the government policy is changed that effect to
technological capability of the firm more than other factors in context of Thailand.
Therefore, the relationship among strategic technology transfer capability’s dimensions

and its antecedents are not influenced by firm age and firm size.

The Moderating Role of Innovative Culture

Innovative culture is the moderator in this research in order to test the moderating
effects that influence the relationship between five antecedence variables, and each
dimension of strategic technology transfer capability. These relationships are proposed

as Hypotheses 15(a-¢) — 19(1-¢), and in Equations 13 — 17 and are shown in Figure 9.
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Figure 9: The Results of the Moderating Effects of Innovative Culture on the
Relationships between Strategic Technology Transfer Capability and
Its Antecedents

Innovative Culture
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Table 19: Results of Regression Analysis for the Moderating Effects of

Innovative Culture

Dependent Variables
. TLC TAO TIF TEC TCA
Independent Variables
Equation | Equation | Equation | Equation | Equation
13 14 15 16 17
‘ ] , 075 .039 2707 238" 153"
Proactive Business Policy (PBP)
(.078) (.077) (.069) (.073) (.068)
117 233" 101 .089 .088
Top Management Support (TMS)
(.084) (.083) (.075) (.079) (.074)
Organizational Resource 159" -.021 209%%* -.010 143"
Availability (ORA) (.072) (.071) (-064) (.067) (-063)
Competitive Market Intensity 061 .003 070 -017 1617
(CMI) (.072) (.071) (.064) (.068) (.063)
Technology Growth Munificence 114 1967 .088 166" 110"
(TGM) (.071) (.070) (.063) (.067) (.062)
Moderator: 103 188" .020 d917 158"
Innovative Culture (INC) (.077) (.076) (.069) (.073) (.068)
.079 .015 .049 1217 .079
INC x PBP (H15a-¢)
(.068) (.067) (.061) (.064) (-060)
-.038 1347 -.110 -.084 -.095
INC x TMS (H16a-¢)
(.076) (.076) (.068) (.072) (.067)
.014 -.019 .027 -.051 -.052
INC x ORA (H17a-¢)
(.055) (.054) (.049) (.051) (.048)
.058 -.106 .026 -.021 .047
INC x CMI (H18a-¢)
(.072) (.071) (.064) (.068) (.063)
-.077 -.054 -.040 -.028 .018
INC x TGM (H19a-e)
(.072) (.071) (.064) (.068) (.063)
) 153 .022 .061 136 -.077
Firm Age (FA)
(.133) (.131) (.118) (.125) (.116)
. . 153 -.065 .106 .166 .092
Firm Size (FS)
(.114) (.113) (.101) (.107) (.100)
Adjusted R* 217 232 377 306 399
F-Statistic 7.069 7.627 14.281 10.687 15.549
Durbin-Watson 2.114 2.162 2.024 1.884 1.988
Maximum VIF 4.793 4.793 4.793 4.793 4.793

Beta coefficients with standard in parenthesis. ***p<0.01, **p<0.05, *p<0.10
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The correlation coefficients as shown in Table 17, innovative culture, is found
to be positively correlated to all the dimensions of STTC: technology learning capability
(r=10.376, p <0.01), technology acceptance orientation (r = 0.362, p <0.01), technology
innovation focus (r = 0.456, p < 0.01), technology exchange competency (r = 0.450,

p <0.01), and technology change awareness (r = 0.526, p < 0.01). Moreover, the
correlation with five antecedence variables, innovative culture has a positive correlation
with proactive business policy (r = 0.560, p < 0.01), top management support (r = 0.607,
p <0.01), organizational resource availability (r = 0.556, p < 0.01), competitive market
intensity (r = 0.474, p <0.01), and technology growth munificence (r = 0.452, p <0.01).
All pairs of correlation of innovative culture with every antecedent and dimension of
STTC are significant and less than 0.80 as recommended by Hair and Colleagues (2010).
Furthermore, the maximum value of VIF (Equations 13 — 17) is 4.793, as shown in
Table 19, is lower than the cut-off value of 10. Thus, there is no multicollinearity
problem.

The results of OLS regression analysis for the Equations 13 — 17 are shown in
Table 19. For Equation 14, innovative culture is found to be moderating effect on the
relationship between top management support and technology acceptance orientation.
For Equation 16, innovative culture is found to be moderating effect on the relationship
between proactive business policy and technology exchange competency. Otherwise,
For Equations 13, 15, and 17, innovative culture is not found to be moderating effect on
the relationship among the antecedents and dimensions of strategic technology transfer
capability.

The results from these five equations are used to determine Hypotheses 15 — 19.
The moderating effect of innovative culture on the relationship among five antecedents
and each dimension of strategic technology transfer capability are as follows. Innovative
culture positively moderates the relationship between proactive business policy and
technology exchange competency (124 = 0.121, p <0.10). This is consistent with the
research that study the multi-stage management of innovative corporate culture in the
science and technology enterprises which taking the development process as a case in
Lenovo company (Hongyan & Huaizhong, 2010). It is shown that firm’s policy
encourages the staff to engage in innovation for interest of organization, which to

improve and exchange of new ideas between different sectors and to hold new
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opportunities. Thus, Hypothesis 15d is supported. In contrast, innovation culture does
not moderate the relationship between proactive business policy and technology
learning capability (fss = 0.079, p > 0.10), technology acceptance orientation

(fes =0.015, p > 0.10), technology innovation focus (111 = 0.049, p > 0.10), and
technology change awareness (137 = 0.079, p > 0.10). Due to more turbulent
environment is pressure to more aggressive firm must to manage technology in various
fields in order to success in term of competitive strategies, which it does not mention
the innovative culture within the organization (Papulova & Papulova, 2006). Thus,
Hypotheses 15a, 15b, 15¢, and 15e are not supported.

Furthermore, Innovative culture positively moderates the relationship between
top management support and technology acceptance orientation (fog = 0.134, p < 0.10).
This is consistent with the research of Damanpour and Schneider (2006) who describe
that strategic leaders or top managers heavily influence organizational capabilities by
establishing organizational culture, motivating and enabling managers and employees,
and building capacity for change and adoption of technology. Thus, Hypothesis 16b is
supported. These findings show that innovative culture does not moderate the
relationship between top management support and technology learning capability
(fss = -0.038, p > 0.10), technology innovation focus (Si12 = -0.110, p > 0.10),
technology exchange competency (fi2s = -0.084, p > 0.10), and technology change
awareness (fizs = -0.095, p > 0.10). It implies that innovative culture in an organization
is vital to promote the activities internally from top management support, which to
respond to the external environment, thus it does not involve strategic capabilities
within the organization (Akman & Yilmaz, 2008). Thus, Hypotheses 16a, 16c, 16d,
and 16e are not supported.

Moreover, this research does not find the significant intervening effect of
innovative culture on the relationship among organizational resource availability and
five dimensions of strategic technology transfer capability comprise of technology
learning capability (fs7 = 0.014, p > 0.10), technology acceptance orientation
(P00 =-0.019, p > 0.10), technology innovation focus (113 = 0.027, p > 0.10),
technology exchange competency (fi26 = -0.051, p > 0.10), and technology change
awareness (Sizg = -0.052, p > 0.10). It implies that the scarcity of resources of

organization which will lead to encourages firm to foster innovative culture in order to
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accelerate aspects of technological capability. This is consistent with Oumlil and Juiz
(2016) who indicated that innovation is often driven from scarcity of resources and
Chien (2013) also found that do not indicate a significant relationship between
innovative culture and technological capability. Thus, Hypotheses 17a, 17b, 17c, 17d,
and 17e are not supported.

Next, the results also present the non-significant of the moderating effects of
innovative culture on the relationship among competitive market intensity and five
dimensions of strategic technology transfer capability including technology learning
capability (s = 0.058, p > 0.10), technology acceptance orientation (/11 = -0.106,

p > 0.10), technology innovation focus (/114 = 0.026, p > 0.10), technology exchange
competency (Si27 =-0.021, p > 0.10), and technology change awareness (140 = 0.047,
p > 0.10). These findings show that innovative culture does not enhance better knowledge
and understanding of strategic technology transfer capability because ability in
technology of firm is often not related to external market factor, thus the internal factors
are stimulated to firm that has each technological capability. According to O’Cass and
Weerawardena (2010) who argue that the competitive environment as market intensity
to which cause firm to pursue innovative ways of creating superior value that did not
make satisfactory progress in the development of distinctive internal capability as
exchanging information through the firm’s human capital to which is not related to
external factor. Thus, Hypotheses 18a, 18b, 18c, 18d, and 18e are not supported.

Similarly, innovative culture does not moderate the relationship between
technology growth munificence and all dimensions of strategic technology transfer
capability consist of technology learning capability (fsg = -0.077, p > 0.10), technology
acceptance orientation (Sio2 = -0.054, p > 0.10), technology innovation focus
(S115 = -0.040, p > 0.10), technology exchange competency (/128 = -0.028, p > 0.10),
and technology change awareness (141 = 0.018, p > 0.10). The result indicates that
innovative culture does not increase the external factor in technology encouragement
that affects to various technological capability of firm and takes result in negative as
well. This is consistent with the results of report that technology growth munificence is
not relate to innovation of firm (Bingham, 1976). Thus, Hypotheses 19a, 19b, 19c, 19d,

and 19e are not supported.
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On the other hand, the result in Table 19 finds that innovative culture has a
direct effect on three dimensions of strategic technology transfer capability: technology
acceptance orientation (fg7 = 0.188, p < 0.05), technology exchange competency
(S123=0.191, p < 0.01), and technology change awareness (f136 = 0.158, p <0.10).

It means that environment which makes new operation and resource are applied to
direct support the strategic capability. This is consistent with Kalyani (2011) who
examines that the organization can use innovative culture as a strategic intervention
for managing change for survival and growth.

Additionally, the results of control variables indicate that firm age has no
significant effect on the moderating effect of innovative culture on the relationship
among all five dimensions of strategic technology transfer capability include technology
learning capability (fyo = 0.153, p > 0.10), technology acceptance orientation
(P03 =0.022, p > 0.10), technology innovation focus (16 = 0.061, p > 0.10), technology
exchange competency (129 = 0.136, p > 0.10), and technology change awareness
(P42 =-0.077, p > 0.10). Moreover, firm size also illustrates no significant influences
on the moderating effect of innovative culture on the relationships with technology
learning capability (fe1 = 0.153, p > 0.10), technology acceptance orientation
(Sroa = -0.065, p > 0.10), technology innovation focus (117 = 0.106, p > 0.10),
technology exchange competency (fiz0 = 0.166, p > 0.10), and technology change
awareness (fa3 = 0.092, p > 0.10). These possible that in Thailand context, innovative
culture, which is the moderating role, does not have any effect to the strategic
technology transfer capability. Because of the strategic capability of the firm in
Thailand is set by the top executive which places the main policy of the organization.
Therefore, the moderating effect of innovative culture on the relationship among
strategic technology transfer capability’s dimensions and its antecedents are not

influenced by firm age and firm size.
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Summary

This chapter describes the results of data analysis in this research. There are
two main parts. The first part indicates the respondent and sample characteristics. These
characteristics are explained by a percentage. Also, correlations among all variables are
analyzed and presented as a correlation matrix and are explained by using descriptive
statistics such as mean and standard deviation. Another part points out the results and
discussions of hypotheses testing in combination with specific correlation analysis and
multiple regression analysis. The results reveal that technology innovation focus and
technology exchange competency, treated as dimensions 3 and 4, respectively, are
important determinants to yield higher new product development, valuable operational
improvement, outstanding business effectiveness, sustainable organizational
competitiveness, and firm performance. Interestingly, it can be stated that technology
acceptance orientation is the additional influence of new product development. In
addition, technology learning capability has a strong positive impact valuable operational
improvement. Although technology change awareness is a little positively affected new
product development and firm performance. Moreover, the antecedents of STTC seem
to be the most influential determinants of STTC. For moderating role of innovative
culture, it does not play a moderating role very well in order to impact the relationship
among all antecedents and each dimension of STTC. To summarize, Hypotheses 3, 6, 7,
8, and 9 are significantly supported, Hypotheses 1, 2, 4, 5, 10 — 16 are partially supported,
and Hypotheses 17 — 19 are not significantly supported. This research provides the
summary of the results of hypotheses testing as presented in Table 20.

The next chapter illustrates the conclusion of the research which provides a
summary of the entire research. Additionally, the contributions, limitations, and

research directions for further research are also discussed.
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Table 20: Summary of the Hypotheses Testing Results
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Hypothesis Description of Hypothesized Relationships Results
HI Technology learning capability is positively related to new Not
a
product development. Supported
Technology learning capability is positively related to
Hl1b ‘ ' Supported
valuable operational improvement.
Technology learning capability is positively related to
Hlc . ‘ . Supported
outstanding business effectiveness.
Technology learning capability is positively related to
H1ld ‘ o o Supported
sustainable organizational competitiveness.
HI Technology learning capability is positively related to firm Not
e
performance. Supported
Technology acceptance orientation is positively related to
H2a Supported
new product development.
b Technology acceptance orientation is positively related to Not
valuable operational improvement. Supported
- Technology acceptance orientation is positively related to Not
c
outstanding business effectiveness. Supported
Hod Technology acceptance orientation is positively related to Not
sustainable organizational competitiveness. Supported
o Technology acceptance orientation is positively related to Not
e
firm performance. Supported
Technology innovative focus is positively related to new
H3a Supported
product development.
Technology innovative focus is positively related to valuable
H3b ' . Supported
operational improvement.
Technology innovative focus is positively related to
H3c ‘ ‘ _ Supported
outstanding business effectiveness.
Technology innovative focus is positively related to
H3d Supported

sustainable organizational competitiveness.
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Table 20: Summary of Hypothesized Relationships (Continued)
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Hypothesis Description of Hypothesized Relationships Results
Technology innovative focus is positively related to firm

H3e Supported
performance.

Technology exchange competency is positively related to

H4a Supported
new product development.

Technology exchange competency is positively related to

H4b . . Supported
valuable operational improvement.

Technology exchange competency is positively related to

H4c ‘ ‘ ‘ Supported
outstanding business effectiveness.

Had Technology exchange competency is positively related to Not
sustainable organizational competitiveness. Supported
Technology exchange competency is positively related to

H4e Supported
firm performance.

Technology change awareness is positively related to new

H5a Supported
product development.

HSh Technology change awareness is positively related to Not
valuable operational improvement. Supported

1S Technology change awareness is positively related to Not

c
outstanding business effectiveness. Supported

Hsd Technology change awareness is positively related to Not
sustainable organizational competitiveness. Supported
Technology change awareness is positively related to firm

HS5e Supported
performance.

New product development is positively related to sustainable

H6 o . Supported
organizational competitiveness.
Valuable operational improvement is positively related to

H7 ‘ o . Supported
sustainable organizational competitiveness.
Outstanding business effectiveness is positively related to

HS8 Supported

sustainable organizational competitiveness.
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Table 20: Summary of Hypothesized Relationships (Continued)
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Hypothesis Description of Hypothesized Relationships Results
Sustainable organizational competitiveness is positively
H9 Supported
related to firm performance.
H10 Proactive business policy is positively related to technology Not
a
learning capability. Supported

H10b Proactive business policy is positively related to technology Not
acceptance orientation. Supported
Proactive business policy is positively related to technology

H10c . . Supported
innovation focus.

Proactive business policy is positively related to technology

H10d Supported
exchange competency.

Proactive business policy is positively related to technology

H10e Supported
change awareness.

H11 Top management support is positively related to technology Not

a
learning capability. Supported
Top management support is positively related to technology

H11b . . Supported
acceptance orientation.

Top management support is positively related to technology

Hllc . _ Supported
innovation focus.

Top management support is positively related to technology

H11d Supported
exchange competency.

Top management support is positively related to technology

Hlle Supported
change awareness.

Organizational resource availability is positively related to

H12a _ . Supported
technology learning capability.

H12b Organizational resource availability is positively related to Not
acceptance orientation. Supported
Organizational resource availability is positively related to

H12c Supported

technology innovation focus.
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Table 20: Summary of Hypothesized Relationships (Continued)
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Hypothesis Description of Hypothesized Relationships Results
Hi2d Organizational resource availability is positively related to Not
technology exchange competency. Supported
Organizational resource availability is positively related to
Hl12e Supported
technology change awareness.
HI3 Competitive market intensity is positively related to technology Not
a
learning capability. Supported
HI3b Competitive market intensity is positively related to technology Not
acceptance orientation. Supported
HI3 Competitive market intensity is positively related to technology Not
c
innovation focus. Supported
HI3d Competitive market intensity is positively related to technology Not
exchange competency. Supported
Competitive market intensity is positively related to technology
Hl13e Supported
change awareness.
Technology growth munificence is positively related to
Hl1l4a ) - Supported
technology learning capability.
Technology growth munificence is positively related to
H14b ) ) Supported
technology acceptance orientation.
H14 Technology growth munificence is positively related to Not
c
technology innovation focus. Supported
Technology growth munificence is positively related to
H14d Supported
technology exchange competency.
Technology growth munificence is positively related to
Hl4e Supported
technology change awareness.
Innovative culture positively moderates the relationship N
ot
Hl15a between proactive business policy and technology learning
. Supported
capability.
Innovative culture positively moderates the relationship N
ot
H15b between proactive business policy and technology acceptance
Supported

orientation.




Table 20: Summary of Hypothesized Relationships (Continued)
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Hypothesis Description of Hypothesized Relationships Results
Innovative culture positively moderates the relationship N
ot
Hl15c between proactive business policy and technology innovation
Supported
focus.
Innovative culture positively moderates the relationship
H15d between proactive business policy and technology exchange Supported
competency.
Innovative culture positively moderates the relationship N
ot
Hl15e between proactive business policy and technology change
Supported
awareness.
Innovative culture positively moderates the relationship N
ot
Hl6a between top management support and technology learning
. Supported
capability.
Innovative culture positively moderates the relationship
H16b between top management support and technology acceptance Supported
orientation.
Innovative culture positively moderates the relationship N
ot
Hl6c between top management support and technology innovation
Supported
focus.
Innovative culture positively moderates the relationship N
ot
H1e6d between top management support and technology exchange
Supported
competency.
Innovative culture positively moderates the relationship N
ot
Hl6e between top management support and technology change
Supported
awareness.
Innovative culture positively moderates the relationship N
ot
H17a between organizational resource availability and technology
) . Supported
learning capability.
Innovative culture positively moderates the relationship
H17b between organizational resource availability and technology Not
Supported

acceptance orientation.
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Table 20: Summary of Hypothesized Relationships (Continued)
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Hypothesis Description of Hypothesized Relationships Results
Innovative culture positively moderates the relationship between N
ot
H17c organizational resource availability and technology innovation
Supported
focus.
Innovative culture positively moderates the relationship between N
ot
H17d organizational resource availability and technology exchange
Supported
competency.
Innovative culture positively moderates the relationship between N
ot
H17e organizational resource availability and technology change
Supported
awareness.
HIS Innovative culture positively moderates the relationship between Not
a
competitive market intensity and technology learning capability. | Supported
Innovative culture positively moderates the relationship between N
ot
H18b competitive market intensity and technology acceptance
) _ Supported
orientation.
Innovative culture positively moderates the relationship between N
ot
H19a technology growth munificence and technology learning
. Supported
capability.
Innovative culture positively moderates the relationship between N
ot
H19b technology growth munificence and technology acceptance
. . Supported
orientation.
Innovative culture positively moderates the relationship between N
ot
H19c technology growth munificence and technology innovation
Supported
focus.
Innovative culture positively moderates the relationship between N
ot
H19d technology growth munificence and technology exchange
Supported
competency.
Innovative culture positively moderates the relationship between N
ot
H19%e technology growth munificence and technology change
Supported

awareness.
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CHAPTER V

CONCLUSION

The previous chapter represents results from analyzing of the collected data
including respondent characteristics, descriptive statistics, a correlation matrix, and the
results of hypotheses testing. Therefore, this chapter aims to explain the conclusion, the
theoretical and managerial contributions, limitations, and directions for future research.

This research investigates the effect of strategic technology transfer capability
on its consequences, and its antecedents in information and communication technology
firms. The main variable, strategic technology transfer capability is examined in this
research with five dimensions: technology learning capability, technology acceptance
orientation, technology innovation focus, technology exchange competency, and
technology change awareness. For the effect of strategic technology transfer capability;
new product development, valuable operational improvement, outstanding business
effectiveness, sustainable organizational competitiveness, and firm performance are
considered the consequences of the main variable with firm performance as the final
outcome. In addition, proactive business policy, top management support, organizational
resource availability, competitive market intensity, and technology growth munificence
are assigned as the antecedents of strategic technology transfer capability. Innovative
culture is also included in the conceptual model in order to test the moderating effect on
the relationships between each of five dimensions of strategic technology transfer capability
and its antecedents. All the variables are linked to form a conceptual model under two
main theories: absorptive capacity and dynamic capabilities.

Especially, the key research question is how strategic technology transfer
capability has an influence on business outcomes in direct way. In detail, there are five
specific research questions as follow: 1) How does each of five dimensions of strategic
technology transfer capability relate to new product development, valuable operational
improvement, outstanding business effectiveness, sustainable organizational
competitiveness, and firm performance? 2) How do new product development, valuable
operational improvement, and outstanding business effectiveness have an influence on

sustainable organizational competitiveness? 3) How does sustainable organizational
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competitiveness affect firm performance? 4) How do proactive business policy, top
management support, organizational resource availability, competitive market intensity,
and technology growth munificence have an impact on each of five dimensions of
strategic technology transfer capability? 5) How does innovative culture moderate the
relationship among proactive business policy, top management support, organizational
resource availability, competitive market intensity, and technology growth munificence
on each of five dimensions of strategic technology transfer capability?

Likewise, the main purpose of this research is to investigate the relationship
between strategic technology transfer capability and firm performance. The specific
research purposes are also as follows: 1) to examine the relationships among five
dimensions of strategic technology transfer capability (technology learning capability,
technology acceptance orientation, technology innovation focus, technology exchange
competency, and technology change awareness), on new product development, valuable
operational improvement, outstanding business effectiveness, sustainable organizational
competitiveness, and firm performance; 2) to investigate the influences of new product
development, valuable operational improvement, and outstanding business effectiveness
on sustainable organizational competitiveness; 3) to examine the impact of sustainable
organizational competitiveness on firm performance; 4) to investigate the relationships
among proactive business policy, top management support, organizational resource
availability, competitive market intensity, and technology growth munificence and each
of five dimensions of strategic technology transfer capability; and 5) to test the moderating
role of innovative culture on the relationships among proactive business policy, top
management support, organizational resource availability, competitive market intensity,
and technology growth munificence on each of five dimensions of strategic technology
transfer capability.

In this research, the empirically investigation of the relationship, information
and communication technology businesses in Thailand are selected as the target
population due to the concern of strategic technology transfer capability. The sample of
this investigation is obtained by using the stratified random sampling from the database
of the Department of Business Development in Thailand on its website, For data collection,
a questionnaire is developed and mailed to managing directors, managing partners, or

managers from 1,880 information and communication technology businesses. For statistical
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analysis, the OLS multiple regression is employed to analyze the data gathered from
286 respondents and approximately response rate is 20.38 percent. The results from the
analyses show that the majority of the hypotheses tested is partially supported. After all,
the results of each hypothesis according to each specific research questions are explained
as follows:

According to the first specific research question, each of the five dimensions of
strategic technology transfer capability are expected to have an effect on all the proposed
consequences: new product development, valuable operational improvement, outstanding
business effectiveness, sustainable organizational competitiveness, and firm performance.
The results indicate that technology learning capability, the first dimension, positively
affects valuable operational improvement, outstanding business effectiveness, and
sustainable organizational competitiveness. Technology acceptance orientation, the
second dimension, has a positive effect on only new product development. Next,
technology innovation focus, the third dimension, positively influences all five outcomes:
new product development, valuable operational improvement, outstanding business
effectiveness, sustainable organizational competitiveness, and firm performance. In
addition, technology exchange competency, the fourth dimension, is found positively
affected four out of five consequences: new product development, valuable operational
improvement, outstanding business effectiveness, and firm performance. The last
dimension, technology change awareness, is positively influenced on new product
development and firm performance.

For the second specific research question, the results indicate that sustainable
organizational competitiveness is strong positively affected by new product development,
valuable operational improvement, and outstanding business effectiveness. Likewise,
for the third specific research question, the finding shows that sustainable organizational
competitiveness has a strong positive effect on firm performance.

For the fourth specific research question, none of the antecedents are found to
significantly and positively affect all the dimensions of strategic technology transfer
capability. First, proactive business policy has a positive impact on technology innovation
focus, technology exchange competency, and technology change awareness. Secondly,
top management support is positively related to four dimensions of strategic technology

transfer capability, namely, technology acceptance orientation, technology innovation
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focus, technology exchange competency, and technology change awareness. Next,
organizational resource availability is found to positively affect on technology learning
capability, technology innovation focus, and technology change awareness. Interestingly,
competitive market intensity has only influences on technology change awareness.
Finally, technology growth munificence positively affects four dimension of strategic
technology transfer capability: technology learning capability, technology acceptance
orientation, technology exchange competency, and technology change awareness.

In according to the fifth specific research question, innovative culture is tested
for its moderating effect on the relationship between the strategic technology transfer
capability dimensions and its antecedents. The results indicate that there are two
significantly affected. Innovative culture has positive effect in the relationship between
proactive business policy and technology exchange competency and the relationship

between top management support and technology acceptance orientation.

Summary of Results

In conclusion, strategic technology transfer capability is important for firm’s
outcomes. Especially, technology innovation focus is essential components of strategic
technology transfer capability that enhances new product development, valuable
operational improvement, outstanding business effectiveness, sustainable organizational
competitiveness, and firm performance. Additionally, technology acceptance orientation,
technology exchange competency, and technology change awareness positively affect
new product development. Furthermore, the consequences of strategic technology
transfer capability have strongly impact on each other. The antecedent variables, top
management support and technology growth munificence seem to be the most significant
determinants encouraging strategic technology transfer capability. The summary of

results in all research questions are shown in Table 21 and Figure 10 below.




Table 21: Summary of Results in All Research Questions

Research Questions Hypotheses Results Conclusion
Specific Research Question
(1) How does each of five Hla-e -Technology learning capability has a positive effect on
dimensions of strategic valuable operational improvement, outstanding business
technology transfer capability effectiveness, and sustainable organizational competitiveness.
relate to new product H2a-e -Technology acceptance orientation has a positive effect on
development, valuable only new product development.
operational improvement, H3a-e -Technology innovation focus has a positive effect on all the
outstanding business consequences: new product development, valuable
Partially supported
effectiveness, sustainable operational improvement, outstanding business effectiveness,
organizational competitiveness, sustainable organizational competitiveness, and firm
and firm performance? performance
H4a-e - Technology exchange competency has a positive effect on
new product development, valuable operational improvement,
outstanding business effectiveness, and firm performance.
- Technology change awareness has a positive effect on new
H5a-e product development and firm performance.

4!



Table 21: Summary of Results in All Research Questions (Continued)

Research Questions Hypotheses Results Conclusion
(2) How do new product development, H6 Sustainable organizational competitiveness is affected
valuable operational improvement, and H7 significantly and positively by all three variables: new
. _ . ' Fully Supported

outstanding business effectiveness have HS8 product development, valuable operational
an influence on sustainable improvement, and outstanding business effectiveness.
organizational competitiveness?
(3) How does sustainable organizational . o - N

o Sustainable organizational competitiveness positively
competitiveness affect firm H9 Fully Supported

affects firm performance

performance?
(4) How do proactive business policy, Hl10a-e - Proactive business policy has a positive impact on
top management support, organizational technology innovation focus, technology exchange
resource availability, competitive competency, and technology change awareness.
market intensity, and technology growth Hlla-e - Top management support has a positive impact on Partially Supported

munificence have an impact on each of
five dimensions of strategic technology

transfer capability?

technology acceptance orientation, technology
innovation focus, technology exchange competency, and

technology change awareness.

[44!



Table 21: Summary of Results in All Research Questions (Continued)

Research Questions Hypotheses Results Conclusion

(4) How do proactive business policy, top - Organizational resource availability has a positive impact on
management support, organizational Hl12a-e technology learning capability, technology innovation focus,
resource availability, competitive market and technology change awareness.
intensity, and technology growth - Competitive market intensity has a positive impact on only
munificence have an impact on each of five Hl13a-e technology change awareness. Partially Supported
dimensions of strategic technology transfer - Technology growth munificence has a positive impact on
capability? Hl4a-e technology learning capability, technology acceptance

orientation, technology exchange competency, and technology

change awareness.
(5) How does innovative culture moderate
the relationship among proactive business Hl15a-¢ - Innovative culture has two significant, moderating effects in
policy, top management support, Hl6a-e the relationship between proactive business policy and
organizational resource availability, H17a-e technology exchange competency and the relationship

Partially Supported

competitive market intensity, and technology Hl18a-¢ between top management support and technology acceptance
growth munificence on each of five Hl19a-e orientation.

dimensions of strategic technology transfer

capability?

evl



Innovative Culture

Figure 10: Summary of the Results of the Hypotheses Testing

H10a-e PS (C, d, e) H15a-e PS (d)
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Business Polic Hi17a-¢ NS
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Theoretical and Managerial Contributions

Currently, the abundance of technology transfer research generated this research
and conceptual model that contribute essentially toward awareness of Thai information
and communication technology businesses. The main contribution of this research
satisfies to link the logical concept of absorptive capacity theory and dynamic capability
theory that proposed a conceptual model and newly multidimensional construct of
strategic technology transfer capability, which has the importance of managerial practices
into enable the firm to gain the goal achievement. Thus, this research provides the
theoretical and managerial contributions to the literature on strategic technology transfer

capability in the following.

Theoretical Contribution

This research attempts to explore the causal relationship among the dimension
of strategic technology transfer capability (STTC), firm outcomes, its antecedents, and
moderator as shown in Figures 1 and 10.The main theoretical contribution related to
conceptualizing the comprehensive view of strategic technology transfer capability as
a multidimensional construct, which is presented as a newly developed construct and
dimension. The research framework was described based on the absorptive capacity and
dynamic capability theory. As the results, this research suggests four major theoretical
contributions to the strategic technology transfer capability literature as follows:

Firstly, absorptive capacity theory is employed to consider strategic technology
transfer capability as a firm’s ability to manage the process of acquisition, adaptation,
and utilization of knowledge. Moreover, the strategic technology transfer capability
concept is useful in dimension development for testing, which the previous research
used the study of any dimensions in the technology transfer and strategic capability
perspective. The five dimensions of strategic technology transfer capability, including
1) technology learning capability, 2) technology acceptance orientation, 3) technology
innovation focus, 4) technology exchange competency, and 5) technology change
awareness, which are newly developed and firstly examined in order to clarify into its
concept that will be useful for further research. In addition, this research has emphasized the

importance of these five dimensions and especially, technology innovation focus which
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illustrates positive relationship in increasing new product development, valuable
operational improvement, outstanding business effectiveness, sustainable organizational
competitiveness, and firm performance.

Secondly, this research integrates absorptive capacity and dynamic capability
to generate and utilize to establish hypotheses linking each construct in the conceptual
model and expand the boundaries of these theories. Relying on these theories that allows
researchers being able to better explain the proposed relationships among constructs
and to predict the results of the relationships. The model of absorptive capacity theory
according to Zahra and George (2002) that contribute to strategic flexibility, product
and process innovation, firm performance, and sustainable competitive advantage,
which corresponds to the relationships between each dimension of strategic technology
transfer capability and its consequence consist of new product development, valuable
operational improvement, outstanding business effectiveness, sustainable organizational
competitiveness, and firm performance in the conceptual model. On the other hand,
dynamic capability theory is employed to explain the relationships among strategic
technology transfer capability and its antecedents. According to Teece, Pisano, & Shuen
(1997) and Eriksson (2014), the antecedents of dynamic capability contain internal and
external factors, which make the firm come into new competency. In this research, internal
factors include proactive business policy, top management support, and organizational
resource availability. Whereas, the firm needs for competitive market intensity and
technology growth munificence are included the external factors. As the results, it is
found that there are positive associations between internal and external factors of firm
and five dimensions of strategic technology transfer capability.

Thirdly, innovative culture is included in the tests of the moderating effects of
the relationships among the antecedents and five dimensions of strategic technology
transfer capability. The results in this research found that innovative culture moderates
two relationships include proactive business policy related to technology exchange
competency and top management support that is related to technology acceptance
orientation. However, innovative culture has no impact on other relationships. Thus,
innovative culture does not the role of the moderating effect on the dimensions of

strategic technology transfer capability and its antecedents.
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Lastly, this research is an attempt to empirically investigate the effects of
strategic technology transfer capability on firm performance and the other consequences.
In particular, it is examined in terms of quantitative methods of gathering data from
information and communication technology businesses in Thailand that are chosen
because these have the potential to test the technology transfer performance. Therefore,
the results of this research should be interesting and contributing to the technology

transfer literature.

Managerial Contribution

In this research, the finding from the results can help practitioners, including
managing director, managing partners, or managers, who are responsible for strategic
planning in capability development of the organization. In particular, information and
communication technology businesses, the practitioners should understand how their
firms can achieve operational effectiveness, enhance firm performance, and improve
sustainable competitiveness over their competitors in the industry through strategic
technology transfer capability development. As the results, this research has five managerial
implications as follows:

Firstly, the results provide guidelines for firms that the strategic technology
transfer capability is utilized to competitive advantage and superior performance.
Especially, technology innovation focus is a major determinant, which manages the
knowledge classification and integration to generate the new technological functionality
that enables the management of the organization to be more successful. The firm should
encourage the creation of new technologies which are relevant to working that helps to
increase more operational efficiency. The firm’s awareness to allocation of technological
budgets, which sufficiently used in the operation that enables to more effectively
administer. Moreover, the firm should strive to continuous research and development
in the field of technology that is enabling sustainable competitiveness.

Secondly, the firm should provide importance in technology exchange
competency, which enables to manage the knowledge and skills in technological
information, requisition, and requirement for two-way sharing. A systematic exchange
of technology can increase the potential of new product development, operational

improvement, business effectiveness, and performance to achieve goal into the
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organization. Thus, the firm should encourage employees to use technology in the same
way that enables to help them to coordinate their faster and more accurate operation.

In addition, the firm’s supporting into the integration of the technology capabilities of
each unit together, which leads to the development of internal processes in the organization
consistent in the same direction. Furthermore, the firm should focus on the concrete
transfer of technology between the units that helps to achieve a more efficient
operational process.

Thirdly, the results can provide guidelines for the maintenance of sustainable
organizational competitiveness and improvement firm performance as a result of the
implementation of strategic technology transfer capability into new product development,
valuable operational improvement, and outstanding business effectiveness. Thus, the
firm should be aware of the creating new products and services, including the
development and expand new production lines to which are different and distinctive in
order to more market share from the competitors. The utilization of structured processes
and procedures which to be consistent with the situation as well and keeps the continuous
development of the activities that enable to more efficiency in the operation. Likewise,
the firm should manage cost, available resources, and processes to which achieve its
goals effectively and excellently over the competitors.

Fourthly, the results indicate both the key internal and external factors are
found to be impacted the implementation of strategic technology transfer capability that
used within the firm. For internal factor, firm executive’s support is the most influential
determinants, which make operation effective until successful. Executive should encourage
the human resource development for the best performance and the continuous investment in
research and development that helps create opportunities for business growth. Besides,
for external factor, the perception of the growth technological development in the
present is also a major support for the firm in executing strategic technology transfer
capability. Due to technology has diversity, continuous development, and is consistent
with the operation of the firm that enables to more beneficial to the organization.
Moreover, technology is also easier to find and cheaper than in the past, which creates

superior result and outcome of the firm.
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Fifthly, the result also guideline for governments to focus on policy that enhance
strategic technology transfer capability to support investment from FDI or joint venture
with multinational enterprises.

In conclusion, the Thai’s firm in information and communication technology
businesses should pay more attention on increasing the determinants of strategic
technology transfer capability especially technology innovation focus and technology
exchange competency. These factors have the highest effect in enhancing firm
performance and lead to business success through new product development, valuable
operational improvement, outstanding business effectiveness, and sustainable
organizational competitiveness. Furthermore, top management support and technology
growth munificence are also important for applying strategic technology transfer

capability of the firm.

Limitations and Future Research Directions

As the results, there are some limitations that affect to the theoretical perspective
in this research. The awareness of some limitations occurs when interpreting the results
of this research. However, the limitations lead to the opportunities used as criterion for

future research as discussed below.

Limitations

This research has few limitations that received from using the cross-sectional
study in the quantitative approach by questionnaire survey as mentioned in the previous
chapters. Firstly, limitation of Thai information and communication technology firms
are registered in the Department of Business Development. On this account, the firms
are not registered which make it not include into the sampling frame. Therefore, the
generalizability of the findings must be cautious.

Secondly, there is the limitation of data, obtaining only a single industry in
Thailand context. As a result, almost all firms as respondents are the Thai affairs ownership
and trading business, which they may not be able to use technology transfer capabilities.
This may affect the analytical power of the statistical tests so that the results are possibly

weakened. Thus, the finding cannot generalize to other sectors or countries.
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Lastly, limitation from a large amount of undelivered questionnaires due to
the database is not always up-to-date. Although the response rate of approximately
20 percent, the amount is still below the appropriate minimum sample size of 376 as
mentioned earlier. Thus, the findings found in this research may not be able to fully

explain the whole population.

Future Research Directions

According to limitations, some suggestions for future research are provided
base on the conceptual model in this research. First of all, the limitation from the cross-
sectional study in quantitative approach is selected, so in future research that should
consider using a longitudinal study in qualitative approach such as in-depth interview
may be conducted in order to develop a more accurate result in the proposed conceptual
model.

The second direction, for generalizability limitation, the future research should
consider applying another sector industry in order to ensure the reliability and validity
of the conceptual framework. The newly proposed dimensions of strategic technology
transfer capability can be also to fit another industry whether manufacturing or service
that is FDI or joint venture. This may have been the result in better statistical test.

The third direction, future research may collect data from many different key
informants to get comprehensive information in a variety of perspectives. Specifically,
the operational employee will be able to provide information on how to implement the
strategy into working. In addition, mixed methods approach should be further conducted
to extend explaining the results to each other and makes more clarify understanding of
strategic technology transfer capability.

The fourth direction, the future research as context is Thai information and
communication technology businesses that should be a large sample size in order to
increase the quality of the results and choosing other database which is always
up-to-date set of scale. Moreover, other control variables in addition to firm age and
firm size may be used to achieve better results.

Finally, future research may shed light on another dimension, antecedent, and
moderating variables of strategic technology transfer capability framework. For instance,

the government policies in each country as external antecedent that may be greater
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affected to each proposed dimension. Furthermore, innovative culture should be
determined as the antecedent variable, on the other hand, it may use other variable such
as corporative environment that may be a moderating role in the relationship between

strategic technology transfer capability and its antecedents.
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Table 1A: Original Items in Scales

184

Construct Items

Technology Learning Capability (TLC)

TLC 1 Firm believes that continuous technology learning helps administration
of the firm more effectively.

TLC 2 Firm encourages the systematic education and understanding of new
technologies to be more productive of achieving the goal.

TLC 3 Firm emphasizes the continuous technology improvement of employees’
skills, knowledge, ability, and training to increase the operational
potential.

TLC 4 Firm supports the exchange of knowledge about technology within the
organization to help develop better practices that respond to situations.

Technology Acceptance Orientation (TAQO)

TAO 1 Firm believes that its technology is useful and valuable to the
organization’s operations to help firm to better manage its work.

TAO 2 Firm recognizes the use of appropriate technology to develop new
products and services that will allow for differentiation and advantage
over competitors.

TAO 3 Firm emphasizes the continually applying technology to operations that
will help organization’s performance more effectively.

TAO 4 Firm supports to integrate technology in a systematic way across the
organization to maximize the use of resources and technology.

Technology Innovation Focus (TIF)

TIF 1 Firm believes that having new technology in the operation of the
organization will help the management business to be more successful.

TIF 2 Firm encourages the creation of new technologies that are relevant to
their operations are always helping to increase operational efficiency.

TIF 3 Firm strives to continuous research and development in the field of
technology that will enable sustainable competitiveness.
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Table 1A: Original Items in Scales (Continued)
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Construct Items

Technology Innovation Focus (TIF)

TIF 4

Firm realizes that the allocation of new technology budgets which are
sufficiently used in the operation that will help them to manage the

technology more effectively.

Technology Exchange Competency (TEC)

TEC 1 Firm believes that a systematic exchange of technology to increase the
potential of the work to achieve more goals.

TEC 2 Firm focuses on the transfer of technology in a tangible way that helps
to achieve a more efficient operational process.

TEC 3 Firm encourages employees to use technology in the same way that
helps them to coordinate their work faster and more accurately.

TEC 4 Firm supports the integration of the technology capabilities of each unit

together that helps the development of internal processes in the

organization consistent in the same direction.

Technology Change Awareness (TCA)

TCA'1

Firm believes that technology is always changing, which means that
businesses must focus on learning, understanding, and maximizing the

benefits.

TCA 2

Firm realizes that learning and understanding the technology are
constantly evolving to enable technology to be applied in the proper

operation.

TCA3

Firm focuses on predictable technology in the future in a tangible way

that helps the company achieve its goals and objectives more quickly.

TCA 4

Firm emphasizes the use of historical technology in their analyses on a
regular basis that will be able to better align operational strategies with

the situation.
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Table 1A: Original Items in Scales (Continued)
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Construct Items

New Product Development (NPD)

NPD 1 Firm is constantly creating new products and services.

NPD 2 Firm develops products and services that are different and distinctive
from the competitors clearly.

NPD 3 Firm has improved its products and services to continue to more market
share from competitors.

NPD 4 Firm has always expanded its scope and added new production lines of

new products and services.

Valuable Operational Improvement (VOI)

VOI 1 Firm has continuously improved its approach to operations.

VOI 2 Firm has developed work processes to suit the situation as well.

VOI 3 Firm has a modern, faster, and more efficient way of working.

VOI 4 Firm has changed its way of working to achieve its goals in the future

faster.

Outstanding Business Effectiveness (OBE)

OBE 1 Firm has a good track record on its goals and objectives.

OBE 2 Firm manages cost and non-performance effectively.

OBE 3 Firm makes full use of available resources and cost effectively.
OBE 4 Firm always manages the process of excellence.

Sustainable Organizational Competitiveness (SOC)

SOC 1 Firm is constantly innovating its products and services.

SOC2 Firm has ability to meet the needs of customers as well.

SOC 3 Firm has new products and services that are unique and difficult to
imitate competitors.

SOC 4 Firm has a distinct management from its competitors.
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Table 1A: Original Items in Scales (Continued)
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Construct Items
Firm Performance (FPM)
FPM 1 Firm has a performance that meets its goals and objectives clearly.
FPM 2 Firm has continued to profit from its operations.
FPM 3 Firm’s market share has increased compared to last year.
FPM 4 Firm has old customers back to buy goods or use the service
continuously.
FPM 5 Firm has new customers increasing continuously every year.
FPM 6 Firm is confident that it will be able to survive in the future.

Proactive Business Policy (PBP)

PBP 1 Firm believes that future business planning that helps to make
management more efficient.

PBP 2 Firm strives to find new ways of doing business in a dynamic way.

PBP 3 Firm supports the development of new products and services that help
them to be more competitive.

PBP 4 Firm gives important to technology investments in continual

improvement and development that help ensure greater efficiency and

effectiveness.

Top Management Support (TMS)

TMS 1 Firm executive believes that continued organizational development that
helps businesses succeed faster.

TMS 2 Firm executive strives to a more structured workflow that will enable the
organization to function well and achieve its objectives.

TMS 3 Firm executive encourages continually investing in research and
development that continues growing in the future.

TMS 4 Firm executive gives importance to the development of human resources

to ensure that they are well-versed in their work.
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Table 1A: Original Items in Scales (Continued)

Construct

Items

Organizational Resource Availability (ORA)

ORA 1 Firm believes that having a well-equipped resource helps to achieve its
goals.

ORA 2 Firm emphasizes to continue workforce availability and will enable
greater efficiency.

ORA 3 Firm has the appropriateness of the budget allocation that helps to be
more competitive.

ORA 4 Firm focuses on applying knowledge to the benefits of operations that
help businesses achieve greater success.

Competitive Market Intensity (CMI)

CMI 1 At present, the competition in the market is constantly intense, so firm
must focus on developing management more effectively.

CMI 2 Customers have a variety of needs, so firm needs continuous research
and development to meet the needs of customers in a timely manner.

CMI 3 Competitors are highly competitive, so firm must focus on improving
and developing the organization to help firm have a competitive
advantage.

CMI 4 New competitors are constantly growing, and firm is constantly striving

to create strategies and guidelines for its operations.

Technology Growth Munificence (TGM)

TGM 1 At present, technology is growing steadily, enables firm to apply the
technology to better manage its operations.

TGM 2 Technology is diverse and consistent with the performance of the
business so that firm can choose the appropriate technology and more
beneficial to the organization.

TGM 3 Technology is more modern, easier to find and cheaper than in the past,

so firm can apply to their activities more easily and quickly.
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Table 1A: Original Items in Scales (Continued)
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Construct Items

Technology Growth Munificence (TGM)

TGM 4 Technology is constantly evolving; enables firm to seamlessly integrate
technology into quality enhancements and operational efficiencies
across the organization.

Innovative Culture (INC)

INC 1 Firm believes that having a corporate culture that emphasizes creativity
and innovation will help firm grow faster.

INC 2 Firm encourages the creation of an appropriate working environment
that will enable creative personnel to find new and effective ways to
achieve their goals.

INC 3 Firm supports employees to be constantly involved in the improvement
of their operations so that they are more efficient and effective.

INC 4 Firm recognizes the importance of exchanging new ideas among

personnel, which will lead to continuous improvement of work

processes.
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Table 1B: Item Factor Loading and Reliability Analysis in Pre-Test”

Construct Items Factor Item Total | Reliability
Loading | Correlation | (Alpha)

Firm Performance (FPM) FPM1 0.801 0.721 0.939

FPM2 0.919 0.877

FPM3 0.932 0.894

FPM4 0.859 0.796

FPMS5 0.891 0.837

FPM6 0.863 0.801
Technology Learning Capability | TLC1 0.804 0.566 0.710
(TLC) TLC2 0.856 0.642

TLC3 0.665 0.436

TLC4 0.627 0.396
Technology Acceptance TAO1 0.709 0.543 0.847
Orientation (TAO) TAO2 0.834 0.683

TAO3 0.861 0.735

TAO4 0.899 0.792
Technology Innovation Focus TIF1 0.764 0.574 0.810
(TIF) TIF2 0.838 0.664

TIF3 0.812 0.659

TIF4 0.800 0.656
Technology Exchange TEC1 0.931 0.852 0.847
Competency (TEC) TEC2 0.751 0.592

TEC3 0.807 0.649

TEC4 0.826 0.676
Technology Change Awareness TCALI 0.919 0.850 0.923
(TCA) TCA2 0.941 0.892

TCA3 0.882 0.790

TCA4 0.915 0.840
n=30
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Table 1B: Item Factor Loading and Reliability Analysis in Pre-Test” (Continued)

Construct Items Factor Item Total | Reliability
Loading | Correlation | (Alpha)
New Product Development NPD1 0.902 0.818 0.906
(NPD) NPD2 0.908 0.829
NPD3 0.908 0.825
NPD4 0.821 0.703
Valuable Operational VOIl 0.841 0.722 0.903
Improvement (VOI) VOI2 0.959 0.917
VOI3 0.856 0.742
VOI4 0.865 0.757
Outstanding Business OBEl1 0.789 0.627 0.848
Effectiveness (OBE) OBE2 0.814 0.670
OBE3 0.834 0.686
OBE4 0.886 0.778
Sustainable Organizational SOC1 0.850 0.727 0.871
Competitiveness (SOC) SOC2 0.762 0.611
SOC3 0.924 0.846
SOC4 0.856 0.736
Proactive Business Policy (PBP) | PBP1 0.810 0.637 0.837
PBP2 0.869 0.735
PBP3 0.857 0.737
PBP4 0.802 0.662
Top Management Support (TMS) | TMSI1 0.887 0.798 0.907
TMS2 0.922 0.857
TMS3 0.946 0.889
TMS4 0.814 0.696

n=30
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Table 1B: Item Factor Loading and Reliability Analysis in Pre-Test” (Continued)

Construct Items Factor Item Total | Reliability
Loading Correlation (Alpha)

Organizational Resource ORA1 0.785 0.600 0.809
Availability (ORA) ORA2 0.876 0.756

ORA3 0.752 0.548

ORA4 0.842 0.694
Competitive Market Intensity CMI1 0.843 0.710 0.849
(CMI) CMI2 0.845 0.675

CMI3 0.949 0.896

CMI4 0.714 0.531
Technology Growth TGM1 0.886 0.749 0.837
Munificence (TGM) TGM2 0.814 0.640

TGM3 0.767 0.616

TGM4 0.822 0.688
Innovative Culture (INC) INC1 0.653 0.463 0.794

INC2 0.720 0.521

INC3 0.895 0.756

INC4 0.873 0.701

n=30
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Table 1C: Chi-Square Statistic
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Comparison First Second | Value | Pearson Chi-Square
Group | Group Asymp. Sig (2-sided)
Business Model 0.023 0.879
e Limited Companies 116 117
e Partnership 27 26
Total 143 143
Business Location 2.358 0.884
e Bangkok 69 68
e Northern Region 18 18
e Central Region 20 15
e Northeastern Region 10 10
e Eastern Region 6 6
e Western Region 12 12
e Southern Region 8 14
Total 143 143
Business Ownership 0.265 0.607
e Thai Affairs 136 134
e Foreign Affairs 7 9
Total 143 143
Operational Capital 0.386 0.943
(Baht)
e Less than 25,000,000 110 110
e 25,000,000 — 50,000,000 21 20
e 50,000,001 — 75,000,000 5 4
e More than 75,000,000 7 9
Total 143 143
Period of time in 0.100 0.992
operating business
(Years)
e Lessthan5 1 1
e 5-10 6 7
o 11-15 22 21
e More than 15 114 114
Total 143 143

N of Valid Cases = 286
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Table 1C: Chi-Square Statistic (Continued)

Comparison First Second | Value | Pearson Chi-Square
Group | Group Asymp. Sig (2-sided)
Number of employees 0.000 1.000
(Persons)
e Lessthan 10 56 56
e 10-50 73 73
e 51-100 6 6
e More than 100 8 8
Total 143 143
Average revenue per year 1.167 0.761
(Baht)
e Less than 25,000,000 87 86
e 25,000,000 — 50,000,000 32 36
¢ 50,000,001 — 75,000,000 11 7
e More than 75,000,000 13 14
Total 143 143

N of Valid Cases = 286
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Appendix D: Results of testing the basic assumption of regression analysis
Ordinary Least Squares (OLS) regression analysis is employed by SPSS
program for test the inter-relationship between independent and dependent variables.
The seventeen regression equations are developed from the relation model and the
hypotheses that include examined assumption of regression analysis according to Hair
and colleagues (2010) as follow: 1) Linearity of phenomenon measured, 2) Constant
variance of the error terms (Homoscedasticity), 3) Independence of the error term, 4)
Normality of the error term distribution, and 5) Test of multicollinearity. The results of

assumption testing are shown following.

1. Linearity of phenomenon measured

The linearity of the relationship between dependent and independent variables
depends on the degree to which the change in the dependent variable is associated with
the independent variable. If this assumption is not true, the predicted value of dependent
variable will be error. Linearity can be examined in several method such as RESET
(Regression Equation Specification Error Test) or Lack of fit. The easily examining for
linearity will be using the remaining residual plots. This research establishes a scatter
plot of each regression equation that shows the relationship between standardized residual
and standardized predicted value. The result of residual plot in all equations that not found
linear along the horizontal axis, curvilinear, and tendency line. Therefore, there are
nonlinearity problem. In other words, all regression equations, in this research, show

that dependent variable has the linearity relationship with independent variable.

2. Constant variance of the error terms (Homoscedasticity)

Homoscedasticity refers to the assumption that the variance of dependent
variable value must be relatively equal at each value of independent variable, or called
the equal variance dispersion. If the variance is unequal across values of independent
variable, show that there is heteroscedasticity problem. The statistical test for multivariate
analysis of variance that can use to BP (Breusch-Pagan-Godfrey) or Box’s M test.
However, the best examining for the test of homoscedasticity is graphical of residual
plot. In this research, the result from scatter plot of each regression equation represent

the relationship value between standardized residual and standardized predicted that
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there are no pattern of distribution. Thus, the each model in this research are constant

variance of the error terms as follow.

Equation 1:

Equation 2:

Equation 3:

N
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NPD = a1+ﬂ[TLC+ﬂ2TAO+ﬂ3TI+ﬂ4TEC+ﬂ5TCA+ﬂ5FA+ﬂ7FS+81

Regression Standardized Residual

VoI = a2+ﬂ8TLC"‘ﬂgTAO"‘ﬂ]()TIF"‘ﬂ”TEC"‘ﬂ]QTCA"‘ﬂBFA+ﬂ]4FS+82

Regression Standardized Residual

OBE = a3+ﬂ[5TLC"‘ﬂ]ﬁTAO"‘ﬂ[7TIF+ﬂ]8TEC+ﬂ]9TCA+ﬂ20FA+ﬂ2]FS+83

Regression Standardized Residual
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Scatterplot
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Equation 4: SOC = a4+ﬂ22TLC+ﬂ23TAO+ﬂ24T[F+ﬂ25TEC+ﬂ26TCA+ﬂ27FA+ﬂ28FS+84

Scatterplot
Dependent Variable: SOC
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Equation 5: FPM = C[5+ﬂ29TLC+ﬂ30TAO+ﬂ31T[F+ﬂ32TEC+ﬂ33TCA+ﬂ34FA+ﬂ35FS+85

Scatterplot
Dependent Variable: FPM
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Regression Standardized Predicted Value

Equation 6:  SOC = o5+ [36NPD+ B3,VOI+350BE+B39FA+PyFS+es

Scatterplot
Dependent Variable: SOC
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Equation 7: FPM = a7+ PySOCHBpFA+PisFS+e;

Scatterplot
Dependent Variable: FPM
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Equation 8: TLC = a8+ﬂ44PBP+ﬂ45TMS+ﬂ450RA+ﬂ47CMI+ﬂ48TGM+ﬂ49FA+ﬂ50FS+88

Scatterplot
Dependent Variable: TLC
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Equation 11:

Equation 12:
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Regression Standardized Residual

Scatterplot
Dependent Variable: TIF
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TIF = a10+ﬂ58PBP+ﬂ59TMS+ﬂ500RA+ﬂ5]CMI+ﬂ52TGM+ﬂ53FA+ﬂ54FS+810
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Equation 13: TLC = a13+ﬁ79PBP+ﬁ80TMS+ﬁ810RA +ﬁ82CMI+ﬁ83TGM+ﬁ84INC+ﬁ85([NC*PBP)+
Bes(INC¥TMS)+ g, (INC*ORA)+ fss(INC*CMI)+ Byo(INC*TGM)+ BopFA+ oy FS+&)5

Scatterplot
Dependent Variable: TLC
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Equation 14: TAO = a14+ﬁ92PBP+ﬁ93TMS+ﬁ940RA +ﬁ95CMI+ﬁ96TGM+ﬁ97[NC+ﬁ98(INC*PBP)+
Boo(INC*TMS)+B1go(INC*ORA)+ B9 1 (INC*CMID)+B192:(INC*TGM) + B193F A+

Brod'S+e,
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Equation 15: TIF = o5+ B19sPBP+B1osTMS+B10;ORA+B1osCMI+ Brog TGM+ B, 1)INC+ By 1, (INC*PBP)+
B11o(INC*TMS)+ B113(INC*ORA)+ By 14 INC*CMD+ B, 1s(INC*TGM)+ By 16FA+
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Equation 16: TEC = (2913 +ﬁ118PBP+ﬁ119TMS+ﬁ1200RA +ﬁ121CM[+ﬁ122TGM+ﬁ125[NC+ﬁ124([NC*PBP)+
Bi12s(INC*TMS)+ B126(INC*ORA)+ B127(INC*CMI)+B1:s(INC*TGM) + B ,0FA+

BisoFS+éss
Scatterplot
Dependent Variable: TEC
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Equation 17: TCA = (Z]7+ﬁ]31PBP+ﬁ]32TMS+ﬁ133ORA+ﬁ]34CM[+ﬁ135TGM+ﬁ]36[NC+ﬁ137([NC*PBP)+
B1ss(INC*TMS)+B13o(INC*ORA)+ B110(INC*CMI)+ 141 (INC*TGM)+ B1.15F A +

BiisFS+er;
Scatterplot
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3. Independence of the error terms (Test of Autocorrelation)

Autocorrelation is situation that error term is not independent. Therefore, the
independence of the error terms means there are no autocorrelation problem in the
relationship between independent variable and dependent variable. Test of autocorrelation
is examined by considering Durbin-Watson d statistic that has a value between 1.5 to
2.5 of each regression equation. In this research, the results of Durbin-Watson are about
1.792 —2.226 to which no autocorrelation all in the equations. In other words, there are

independent of the error terms as follow.
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Table 1D: The results of the independence of error terms assumption testing

Durbin —
Equation Watson

(d statistics)

Equation 1: NPD = o;+ B, TLC+[,TAO+B;TIF+ B, TEC+[B5TCA+BsFA+S,FS+¢, 1.832
Equation 2: VOI = o,+BsTLC+ByTAO+B)TIF+ B TEC+B;,TCA+B;3FA+p1,FS+é; 2.016
Equation 3: OBE = a;+B;sTLC+B1sTAO+L;;TIF+B1sTEC+B;oTCA+ByFA+ B FS+e; 1.908
Equation 4: SOC = o+, TLC+By3TAO+ o, TIF+ s TEC+Brs TCA+ B, FA+BrsFS+éy 1.792
Equation 5: FPM = o5+ 0TLC+B30TAO+ B3, TIF+ B3, TEC+ B33 TCA+ B3y FA+B3sFS+¢s 2.122
Equation 6: SOC = os+[3;6sNPD+[3,VOI+ B350BE~+[30FA+ B FS+ées 2.101
Equation 7: FPM = o,+,,SOC+p,FA+B;3FS+e; 2.226
Equation 8: TLC = og+,,PBP+B;sTMS+B,sORAB;,CMI+B,sTGM+B1FA+BsoFS+&g 2.070
Equation 9: TAO = o+ f5;PBP~+B5;TMS+5;0RA+B5,CMI+B5s TGM+BssFA+Bs:FS+& 2.148

Equation 10: TIF = a10+ﬁ58PBP+ﬁ59TMS+ﬁ600RA+ﬁ6]CMI+ﬁ62TGM+ﬁ63FA+ﬁ64FS+€]0 2.019

Equation 11: TEC = a11+ﬁ65PBP+ﬁ66TMS+ﬁ67ORA+ﬁ68CMI+ﬁ69TGM+ﬁ70FA+ﬁ71FS+€8 1.929

Equation 12: TCA = a12+ﬁ72PBP+ﬁ73TMS+ﬁ'74ORA +ﬁ75CM[+ﬁ76TGM+ﬁ77FA +ﬁ78FS+€]2 2.073

Equation 13: TLC= a13+ﬁ79PBP+ﬁ80TMS+ﬁ810RA +ﬁ82CMI+ﬁ83TGM+ﬁ84[NC+
Bys(INC*PBP)+Bys(INC¥TMS)+ By (INC*ORA)+Bss(INC*CMI)+ 2.114
ﬁgq([NC*TGw‘f‘ﬁgoFA+ﬁ91FS+€13

Equation 14: TAO=ct;,+ BosPBP+ Bos TMS—+ BogORA+ BosCMI+ o TGM BorINC+
Bys(INC*PBP)+ Boo(INC*TMS)+ B0 (INC*ORA)+ B (INC*CMI)+ 2.162
Bio2(INCH*TGM)+193FA+10FS+e14

Equation 15: TIF =a15+ﬁ105PBP+ﬁ106TMS+ﬁ107ORA +ﬁ108CMl+ﬁ109TGM+ﬁ”0[NC+
Bi1/(INC*PBP)+ B, 15 (INC*TMS)+ B11:(INC*ORA)+ B, INC*CMI) + 2.024
Biis(INC*TGM)+B116FA+P11,FS+ €15

Equation 16: TEC = a16+ﬁ”gPBP+ﬁ”9TMS+/5'1200RA +ﬁ121CM["‘ﬁ]ngGM‘f‘ﬁ]z_g[NC‘f‘
Biso INC¥PBP)+,25(INC*TMS)+ B12s(INC*ORA)+ B 7 (INC*CMI) + 1.884
Bi2s(INCF*TGM)+ 1 20FA+P30FS+e56

Equation 17: TCA = a4 13, PBP+ 155 TMS+B1330RA+ B3, CMI+ B35 TGM+ B35 INC+
B137(INC*PBP)+ 3, 35(INC*TMS)+ B 30(INC*ORA)+ 1o INC*CMI)+ 1.988
Bia(INC*TGM)~+ 1 ,FA+P143FS+e;;
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4. Normality of the error term distribution

Normality refers to the shape of the data distribution that are normal distribution
of an individual metric variable and its correspondence. Examination of normal distribution
is both statistical and visual test. This research used a visual check of normal probability
plots and the histogram of residuals for the set of independent variables in each the
regression equation. The results of all normal probability plots show that the residual
line closely follows the diagonal line. Therefore, normality of the error term distribution

is in accordance with the assumption.

Equation 1: NPD = OC]+ﬂ]TLC"‘ﬂgTAO+ﬂ3TIF+ﬂ4TEC+ﬂ5TCA+ﬂ6FA+ﬂ7FS+8]

Normal P-P Plot of Regression Standardized Residual Histogram
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Equation 2: VOI = 062+ﬂ8TLC+ﬂ9TAO+ﬂ]0TlF+ﬂ11TEC+ﬂ]2TCA+ﬂ13FA+ﬂ]4FS+82

Normal P-P Plot of Regression Standardized Residual Histogram
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Equation 3: OBE = 063+ﬁ15TLC+ﬁ]6TAO+ﬁ]7TlF+ﬁ]8TEC+ﬁ]9TCA+ﬁ20FA+ﬁ2]FS+83

Normal P-P Plot of Regression Standardized Residual
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Equation 4: SOC = OC4+ﬁ22TLC+ﬁ23TAO+ﬁ24T[F+ﬁ25TEC+ﬁ26TCA+ﬁ27FA+ﬁ28FS+84

Normal P-P Plot of Regression Standardized Residual

Histogram
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Equation 5: FPM = 065+ﬁ29TLC+ﬁ30TAO+ﬁ31T[F+ﬁ32TEC+ﬁ33TCA+ﬁ34FA+ﬁ35FS+85

Normal P-P Plot of Regression Standardized Residual

i Histogram
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Equation 6: SOC = as+[36NPD+ B3,VOI+ B3s0OBE+ [390FA+[ByFS+és

Normal P-P Plot of Regression Standardized Residual

Histogram
Dependent Variable: SOC ;
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Equatlon 7: FPM = a7+ﬂ4;SOC+ﬂ42FA +ﬂ43FS+87
Normal P-P Plot of Regression Standardized Residual .
Histogram
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Equation 8: TLC = a8+ﬂ44PBP+ﬂ45TMS+ﬂ450RA+ﬂ47CMI+ﬂ48TGM+ﬂ49FA+ﬂ50FS+88

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: TLC Histogram
1
Dependent Variable: TLC
Mean = -4 BOET
40+ Std. Dev. = 0,988

067 =286
-3
2
x| 30

06 1
g >
o £
H H
X
- o
o 0.4 & 20+
o ™
3
w

021 10+

oo T T T T o T T T T T T

00 02 04 0§ 08 10 3 2 4 1 2 3
Observed Cum Prob Regression Standardized Residual

Mahasarakham University



EquatiOn 9: TAO = a9+ﬂ5]PBP+ﬂ52TMS+ﬂ53ORA+ﬂ54CM[+ﬂ55TGM+ﬂ55FA+ﬂ57FS+89

Normal P-P Plot of Regression Standardized Residual Histogram
Dependent Variable: TAO Dependent Variable: TAO
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TIF = a10+ﬂ58PBP+ﬂ59TMS+ﬂ500RA+ﬂ5]CM[+ﬂ52TGM+ﬂ53FA+ﬂ54FS+8]0

Normal P-P Plot of Regression Standardized Residual Histogram
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Equation 11:

TEC = a[[+ﬂ55PBP+ﬂ55TMS+ﬂ57ORA+ﬂ58CM[+ﬂ59TGM+ﬂ70FA+ﬂ71FS+8g

Normal P-P Plot of Regression Standardized Residual Histogram
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EquatiOn 12: TCA = a12+ﬂ72PBP+ﬂ73TMS+ﬂ74ORA+ﬂ75CMI+ﬂ75TGM+ﬂ77FA+ﬂ78FS+812

Normal P-P Plot of Regression Standardized Residual Histogram
Dependent Variable: TCA Dependent Variable: TCA
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Equation 13: TLC = a13+ﬂ79PBP+ﬂ80TMS"‘ﬂg[ORA+ﬂ82CMI+ﬂ83TGM+ﬂ84[NC+
Bus(INC*PBP)+Bys(INC*TMS) + By (INC*ORA)+ By (INC*CMI) +
ﬂgg([NC*TGw +ﬂ90FA+ﬂ91FS+813

Normal P-P Plot of Regression Standardized Residual Histogram
Dependent Variable: TLC Dependent Variable: TLC
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Equation 14: TAO = a14+ﬂ92PBP+ﬂ93TMS+ﬂ94ORA+ﬂ95CM[+ﬂ95TGM+ﬂ97INC+
Bos(INC*PBP)+ Boo(INC*TMS)+B109(INC*ORA)+ By, (INC*CMI) +
Bio2(INC*¥TGM)~+B103FA+B1o4S+ €14

Normal P-P Plot of Regression Standardized Residual
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Equation 15: TIF = a15+ﬂ105PBP+ﬂ]05TMS+ﬂ107ORA+ﬂ108CM[+ﬂ]09TGM+ﬂ”01NC+
Bi11(INC*PBP)+ B, 15(INC¥TMS)+ B, 5(INC*ORA) + B, 14(INC*CMI) +
Biis(INC*TGM) + By 16FA+B117FS+ €15

Normal P-P Plot of Regression Standardized Residual
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Equation 16: TEC = a;5+ﬂ;;8PBP+ﬂ;;9TMS+/3;200RA+ﬂ12;CMI+[3;22TGM+[3;231NC+
Bios(INC¥PBP)+B,55s(INC¥TMS)+B126(INC*ORA) + B, 5,(INC*CMI) +
Bi2s(INCE*TGM) + B120FA+ B30 S+ 16

Histogram
Normal P-P Plot of Regression Standardized Residual Dependent Variable: TEC
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Equation 17: TCA = a;7+ﬂ;3;PBP+ﬂ;32TMS+ﬂ;330RA+ﬂ;34CMI+ﬂ;35TGM+/3;361NC+
B137(INC*PBP)+ B135(INC*TMS) + B13o(INC*ORA) + B, 1 (INC*CMI) +
Biai(INC*TGM) + B 2FA+B13FS+¢7

Normal P-P Plot of Regression Standardized Residual Histogram
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5. Multicollinearity

To deal with the multicollinearity problem, this research is employed a
variance inflation factor (VIF) and a tolerance value as indicators to indicate a high
degree of multicollinearity among the independent variables. Regarding Hair and
colleagues (2010), a tolerance value must be greater than 0.10 and the VIF should be
less than 10, then multicollinearity is not a concerned (Hair et al, 2010). Table 2D, 3D,
and 4D illustrate the VIF and tolerance values in each independent variables of

construct as show below.
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Table 2D: The Results of Multicollinearity Testing (STTC and Its Consequences)

Dependent Variables
Independent NPD VOI OBE SOC FPM SOC FPM
Variables Equation 1 Equation 2 Equation 3 Equation 4 Equation 5 Equation 6 Equation 7
Tolerance | VIF | Tolerance| VIF |Tolerance| VIF |Tolerance| VIF |Tolerance| VIF |Tolerance| VIF |Tolerance| VIF
TLC 0.695 1.440 0.695 1.440 0.695 1.440 0.695 1.440 0.695 1.440
TAO 0.644 1.552 0.644 1.552 0.644 1.552 0.644 1.552 0.644 1.552
TIF 0.519 1.927 0.519 1.927 0.519 1.927 0.519 1.927 0.519 1.927
TEC 0.538 1.860 0.538 1.860 0.538 1.860 0.538 1.860 0.538 1.860
TCA 0.489 2.046 0.489 2.046 0.489 2.046 0.489 2.046 0.489 2.046
NPD 0.581 1.721
VOI 0.450 2222
OBE 0.540 1.853
SOC 0.975 1.026
Firm Age 0.970 1.031 0.970 1.031 0.970 1.031 0.970 1.031 0.970 1.031 0.980 1.021 0.983 1.017
Firm Size 0.954 1.048 0.954 1.048 0.954 1.048 0.954 1.048 0.954 1.048 0.956 1.046 0.969 1.032
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Table 3D: The Results of Multicollinearity Testing (STTC and Its Antecedences)

Dependent Variables
Independent TLC TAO TIF TEC TCA
Variables Equation 8 Equation 9 Equation 10 Equation 11 Equation 12

Tolerance VIF Tolerance VIF Tolerance VIF Tolerance VIF Tolerance VIF
PBP 0.509 1.966 0.509 1.966 0.509 1.966 0.509 1.966 0.509 1.966
T™MS 0.436 2.295 0.436 2.295 0.436 2.295 0.436 2.295 0.436 2.295
ORA 0.629 1.590 0.629 1.590 0.629 1.590 0.629 1.590 0.629 1.590
CMI 0.578 1.730 0.578 1.730 0.578 1.730 0.578 1.730 0.578 1.730
TGM 0.569 1.758 0.569 1.758 0.569 1.758 0.569 1.758 0.569 1.758
Firm Age 0.967 1.032 0.967 1.032 0.967 1.032 0.967 1.032 0.967 1.032
Firm Size 0.938 1.066 0.938 1.066 0.938 1.066 0.938 1.066 0.938 1.066
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Table 4D: The Results of Multicollinearity Testing (STTC, Its Antecedences and Moderator)

Dependent Variables
Independent TLC TAO TIF TEC TCA
Variables Equation 13 Equation 14 Equation 15 Equation 16 Equation 17

Tolerance VIF Tolerance VIF Tolerance VIF Tolerance VIF Tolerance VIF
PBP 0.454 2.201 0.454 2.201 0.454 2.201 0.454 2.201 0.454 2.201
T™MS 0.389 2.572 0.389 2.572 0.389 2.572 0.389 2.572 0.389 2.572
ORA 0.537 1.863 0.537 1.863 0.537 1.863 0.537 1.863 0.537 1.863
CMI 0.533 1.877 0.533 1.877 0.533 1.877 0.533 1.877 0.533 1.877
TGM 0.548 1.826 0.548 1.826 0.548 1.826 0.548 1.826 0.548 1.826
INC 0.462 2.163 0.462 2.163 0.462 2.163 0.462 2.163 0.462 2.163
INC x PBP 0.230 4.350 0.230 4.350 0.230 4.350 0.230 4.350 0.230 4.350
INC x TMS 0.209 4.793 0.209 4.793 0.209 4.793 0.209 4.793 0.209 4.793
INC x ORA 0.441 2.266 0.441 2.266 0.441 2.266 0.441 2.266 0.441 2.266
INC x CMI 0.325 3.080 0.325 3.080 0.325 3.080 0.325 3.080 0.325 3.080
INC x TGM 0.309 3.235 0.309 3.235 0.309 3.235 0.309 3.235 0.309 3.235
Firm Age 0.962 1.040 0.962 1.040 0.962 1.040 0.962 1.040 0.962 1.040
Firm Size 0.889 1.124 0.889 1.124 0.889 1.124 0.889 1.124 0.889 1.124

91¢



APPENDIX E

Questionnaire: Thai Version

> Mahasarakham University



218

KUUFBUANULINENITAIY
1509 Anenawnisatenaamelulagidainagnsvesgsnamalulagansaunanazn1saens
luuszwmelne

GRTITOR

et ingusvasifleAnundnenmnisdeneamaluladiianagysvesysia
weluladansaumnataznisdeansiulszmalne . dmilasvornueyaszinninugney
wuuasuna IRlUsameuLUUABUNNTR T18awBEnTeuUVABUAISENBUR BRI 7
pow fail

pouil 1 deyamluvesiuimsgsiamelulafansaumeuazsdoanslusumelne

pouil 2 feyamluvesgsiamaluladasaunataznisdearslulszimnelne

poudl 3 muAaiuAsfuAnenmnstenenmeluladidinagnivesgsiamelulad
ansaumAkaznsaeasluUssmealng

poudl 4 muAaiuAsiusansiiuuvesgsiamealulaBasaumnauay nsdoans
ludsenelng

noufl 5 muAndiuieiutladsmdluidmadefnanmmsienenmeluladiBanagns
YosgIRIasauvALarn1saeanslussmalne

poudl 6 muAaiuAsfuladeneueniidmasednenwnisaenenmalulad
\Benagndvesgsiaansaumaaznseanslulsuimalneg

poudl 7 mnuAaiiunazdelausuusifnaiunsuimsiansmeluladvesgsia
wialuladansaumnauaznisdearsiulsemelne

msthiauanamsIfeluadstaziausludnumzvesna Inelifimsdanetoya
Taq vhuldlnlusuusouauadull ﬁQﬁ?uﬁmamJamm%QﬂLﬁmﬁummé’u devinumey
wuvAsUaILataiFeuSesudn nuniuldgesaaanenuanuduuuint dsdusnnuiosi
szylivesiidelilaonss etlemnviiudesnssunenuazunanisise Tusauuuusdasvied
a&UJmﬂé’UﬁzJawimmw%’auﬁ’ULLuuaauawuﬁgmﬁf YNUABINITTIBNUATURANTIT e ok

L @09n15 E-Mailiccc e O Lideanns
tmidveveunszauitinliaazinameumaiuyndestisgniesasuiu maviu

ﬁﬁé’iamé’aﬂimﬂwﬁmﬁ’uLLuuaauamﬁaﬂwﬁé’sﬁgmﬁfIﬂimam’a W9E301§e101 §99219
HanUSeyten @1v13vIN139AN1T AMZNITUTLAZNITINNTT NNTINYIFUUNIAITAIN JIAIA
1UMNA15AY 44150 8L UINSANY 081-0581116 E-mail: natarpha.s@mbs.msu.ac.th

voraUnsEANiveyall s Tannail

(WanigeoIn dani)
TanUsyyenuangnsuSvy e iadin a191ns9anns
AUZNITUYTUATNITIANIT UNTINYIRBUAIFITAT

=7 Mahasarakham University



i

N
e |
===’ Mahasarakham University

naui 1 deyavluvasguimsssnamalulagansaumanaznisieanslulssnalneg

1. e
O e
2. 01y
O desninz0d
O 41503
3. @0IUNN
O lan
O whemendng

4. SEAUNNSANEN

a

USgaywmansesinii

5. Uszaunisaliun1svinau

a
a

$p8ni1 5 U
11-15 ¢

6. elandnaLiau

a
a

7. dundsnulutagtu

a
a

#1791 100,000 UM
125.001-150,000 U

Ly

NIIUNTHIANTT

NAMNNS
Y

30-40 U

317NN 50 U

A3qd

GRIRRITERTATRER

5-10 ¥

11NN 15 U

100,000-125,000 um

111A31 150,000 UM

N

| v

UAIUEINNS

-3

a

3 9 (WIATEY.ovvrrs

219



sULUUgINg

d uSdwdia
1999993309
O nsanmmamuns

O aenans

O aasgiusen

O aeld

ANYUEANTALLNGINY

O Asnseulne

Ny Igulunsaiiueny
O  #1nd 25,000,000 U
O 50,000,001 - 75,000,000 UM

szgzlIatunsAndugsna
O dewninsd
Q 11-159

Iuuninuimustutagu
O desndt 10 Au
O 51-100 Au

s7¢/lalndsvesianisaed)
O  #1nd 25,000,000 U
D 50,000,001 - 75,000,000 U

Ooo

220

naui 2 dayandluineafugsiamealulagansaunauaznisdeansluuszmelng

S VAIG Y

MeLtle
AARLIUDDNLALINLD

MARNZIUAN

NAN5IUNUAUAUTENA

25,000,000 - 50,000,000 U
111731 75,000,000 U

5-10 1

31NN 15 U

10 - 50 AU

111n171 100 AU

25,000,000 - 50,000,000 U
11131 75,000,000 U

g
.-| |

== Mahasarakham University




~

)
|

<2 Mahasarakham University

Aawil 3 ANuAMEMNgINUANEATWMsENenaawalulagiBnagnsvasginamalulad

ANsaumAazNISaeaEsluUsEImnAlng

221

Anenmnisatenaamalulagidnagns

(Strategic Technology Transfer Capability)

SEAUAUAALITY

ain

J1u

AN

2
Uuay

=e
()]
«®

=b.
)
ho)

3

[EEN

Ananmnisiseuinalulad

(Technology Learning Capability)

1. fanswesiuinnsieuiinalulagegeoilies avdagliians

aunsaususaule egnaliuseansamund sy

2. fAansdaasulidnisAnwnazvianudlafeanumaluladlmle
Mintusd 1 duszuy avtelinsaniunuussadmung Toegidl

UszanSnauingeu

3. fansaduliyaannslaiiinyineeg Aus Anuannse wagnis
Hnausunsiumaluladogssoliins agtoiiudnaniwlunis

Auulvigeu

4. fansaduayuliinsuanifeuanusinestumalulagniely

83AN3 WL lAANINRLIMUIM UG TANEUNSanUAUDIRE

P
a =

an1uN5aleee) TaReed

nsyjatiunissansumalulad

(Technology Acceptance Orientation)

5. fansWetuhmsimalulagnidussleviuasiinmuesianis
ATIUYRID3ANT FYIelAnaMTaIunTaUTmsUliusTa

Wnuneleng sy

6. AansaserindensiomalulagNiaumssadlunsaun
Furuazusnisiude azrelmAnn158519AILLA NALaE AL

IoSeumilogudetu

7. famsystulitinsussendldnalulaglunisanfivnuegng

AaLlos awtelin1sUfURNUvet0AnstusEAnSnmung sty

8. Aamsativayuliinsgenleamalulaglunisaiivaunigly
aspnsiseiusgrnduszuy ssaaelinisldninensuas

walulagnilegliiinuszloviigean

Y Y




222

aaufl 3 (s0)

SEAUAMUAALITLY
Anenmnisatenaamalulagidnagns un U |, oy
4 1N oy |
(Strategic Technology Transfer Capability) NEn NAY NEn

5 q 3 2 1
n1syjatiuuinnssunienalulad
(Technology Innovation Focus)
9. Aansidesiuimsiimaluladlvalg lunseuiunuesesding > 4 > 2 !
segeliRansusmsnulsrauadnSannnd ety
10. fansauaSuliinisaswassdmaluladlng fieadedlunis
Uﬁﬁﬁmuiﬁl,ﬁﬂ%uagjl,am azelrtiussansamlunisaniiueu 5 4 3 2 1
Wisnnu
11. famsyjshdumsideuasimunifsidosiuimeluladosns
sawlas avtelmAnauamisalunmsuedulgogneddu > 4 3 2 1
12. fansnseniindensdnasseuuszanasnumaluladlngg 7
Pralglunisaiuausgaieane azdlgliauisausmis 5 a 3 2 1
weluladldegeiiuszansamannd ety
auansalunisuansdsumalulad
(Technology Exchange Competency)
13. famsiesiuinisuandsuneluladseninetueg 1o dussuy > 4 3 2 !
awteifiudnea wlumshanliussadmanesndsdy
14. Aansianudrdgiunmsansloumaluladsenineiu
sgalugusssu axangliAnnszuiunslunsendueuis 5 i 3 2 1
UsaviSnmanndeiu
15. fansdaasuliyaansiinisldvalulagsudulunisanduny
agaue wdelinisuszanuaruniglusdnsiinnugniodusiug 5 q 3 2 1
LazsInEIB
16. Aamsatuayulvilimnauraudnenmiunalulagvedusay
whenutinieiu azgaglinsiauinszviuntsadusnunelu 5 q 3 2 1
psAnsiinnuaenmassluluidnmadeniu
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SEAUAMUAALALY
Anenmnisatenaamalulagidnagns un v |, | ey
4 N oy |
(Strategic Technology Transfer Capability) NEn NAY NEn
5 q 3 2 1
m3nszuindenisdsunuasnalulad
(Technology Change Awareness)
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PE19g9En
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DENLNUNZAY
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fnqusvasdinlil#saBedu
20. famsgaiulviinisideyamalulagluefinuinsgiiet
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fuganunseindety
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Ngn nang Ngn
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N1SNAUINANN U1 b (New Product Development)
a = v fa v a 1 1 1 ﬂl 4 3 2 1
1. AansiinsaseassAauALazusn1siuly ag1ereadios >
2. AAMSENSHRIUIAUA AL USNSNTAILLANAILALIAALAY 270
e & wwe 5 q 3 2 1
Audetuaguuladniau
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SLAUANUAALITY
Nan15ALHUIIY wn | wn | Y | dew | dew
Ngn nang Ngn
5 q 3 2 1
ASNAUNEANIN L (6B)
(New Product Development)
4. AAN1SANNTVYNYVBULIALALLALANENISHANAUALAE
U3n1shuie agiaue
n13U5uU3eN1sU{URMUNI AAN
(Valuable Operational Improvement)
a a Y] 1Y) o a AaX 5 4 3 2 1
5.A9n158n15USuU g kuImalun sAENURTY
lENIRIIRN
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UUILANTNMNU NG VU
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UszinSuavasgsnanlanisiy
(Outstanding Business Effectiveness)
a = o a A & 5 4 3 2 1
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Tguszasanasliladuegnd
10. fansiinsuImsdanisauyuiasdsilineliie
o - - - 5 4 3 2 1
Uselewilapgnafiuse@nsnmn
11. fansiimslausleviannineinsiile
v 1 [~ a a ¥ 1 5 4 3 2 ]'
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12. AAN15TNISUSUITIANITATEUIUNTANTUIUY
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SEAUAINUAALIAY
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(Proactive Business Policy)
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(Top Management Support)
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SLAUAUANLIAY
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(Organizational Resource Availability)
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(Competitive Market Intensity)
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Questionnaire to the Ph. D. Dissertation Research
“Strategic Technology Transfer Capability and Firm Performance
of Information and Communication Technology Businesses in Thailand”

Explanations:

The objective of this research is to investigate “strategic technology transfer
capability of information and communication technology businesses in Thailand.” The
researcher may assistance you to answer the questionnaire with consist of 7 sections as
below.

Section 1: Personal information about executive of information and
communication technology businesses in Thailand.

Section 2: General information about information and communication
technology businesses in Thailand.

Section 3: Opinion on strategic technology transfer capability of information and
communication technology businesses in Thailand.

Section 4: Opinion on business outcomes of information and communication
technology businesses in Thailand.

Section 5: Opinion on the internal factor that impact on strategic technology
transfer capability of information and communication technology businesses in
Thailand.

Section 6: Opinion on the external factor that impact on strategic technology
transfer capability of information and communication technology businesses in
Thailand.

Section 7: Recommendations and suggestions regarding technology
management of information and communication technology businesses in Thailand.

Your answer will be kept as confidentiality and your information will not be
shared with any outsider party without your permission.

If you want a summary of this research, please indicate your E-mail address or
attach your business card with this questionnaire. The summary will be mailed to you as
soon as the analysis is completed. Contact Info: Miss. Natarpha Satchawatee, Ph.D.
dissertation of branch of management, Mahasarakham Business School, Mahasarakham
University, Mahasarakham, Thailand 44150 Cell phone: 081-058-1116
E-mail: natarpha.s@mbs.msu.ac.th

Thank you for your time answering all the questions. I have no doubt that your
answer will provide valuable information for academic advancement. If you have any
questions with respect to this, please contact researcher directly.

Sincerely yours,

(Natarpha Satchawatee)
Ph.D. Candidate
Mahasarakham Business School
Mahasarakham University, Thailand

> Mahasarakham University
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Section 1: Personal information about executives of information and

communication technology businesses in Thailand

1.

g
1zl

Gender
0 Male
. Age

U Less than 30 years old
O 41 -50 years old

. Marital Status

O  Single
O Divorced

. Level of education

O Bachelor’s degree or lower

Working experiences
O Less than 5 years
Q 11-15years

Average revenues per month
 Less than 100,000 Baht
Q  125,001-150,000 Baht

Current position
U Managing director
U Manager

== Mahasarakham University

(W

U

U

U

Female

30 — 40 years old
More than 50 years old

Married

Higher than Bachelor’s degree

5 —10 years
More than 15 years

100,000-125,000 Baht
More than 150,000 Baht

Partner director

Other (Please Specity)...........
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Section 2: General information about information and communication technology

businesses in Thailand

1.

g
1zl

Business Type
Q Company limited

. Business Location

U Bangkok

O Central Region
U Eastern Region
a

Southern Region

Business Ownership

O Thai Affairs

Operational Capital
Q Less than 25,000,000 Baht
a 50,000,001-75,000,000 Baht

The period of time in business
O Less than 5 years
Q 11-15years

Number of full-time employee
O Less than 10 employees
O 51-100 employees

Firm’s average revenues per year
O Less than 25,000,000 Baht
Q 50,000,001-75,000,000 Baht

== Mahasarakham University

(W

U

U

U

Partnership

Northern Region
North-Eastern Region

Western Region

Foreign Affairs

25,000,000-50,000,000 Baht
More than 75,000,000 Baht

5 — 10 years
More than 15 years

10 — 50 employees
More than 100 employees

25,000,000-50,000,000 Baht
More than 75,000,000 Baht
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Section 3: Opinion on strategic technology transfer capability of information and

communication technology businesses in Thailand

Strategic Technology Transfer Capability

Level of Agreement

Strongly
Agree
5

Agree

4

Neutral

3

Disagree

2

Strongly
Disagree
1

Technology Learning Capability

1. Firm believes that continuous technology
learning helps administration of the firm more

effectively.

2. Firm encourages the systematic education and
understanding of new technologies to be more

productive of achieving the goal.

3. Firm emphasizes the continuous technology
improvement of employees’ skills, knowledge,
ability, and training to increase the operational

potential.

4. Firm supports the exchange of knowledge about
technology within the organization to help develop

better practices that respond to situations.

Technology Acceptance Orientation

5. Firm believes that its technology is useful and
valuable to the organization’s operations to help

firm to better manage its work.

6. Firm recognizes the use of appropriate
technology to develop new products and services
that will allow for differentiation and advantage

over competitors.

7. Firm emphasizes the continually applying
technology to operations that will help

organization’s performance more effectively.

> Mahasarakham University
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Strategic Technology Transfer Capability

Level of Agreement

Strongly
Agree
5

Agree

4

Neutral

3

Disagree

2

Strongly
Disagree
1

Technology Acceptance Orientation (Cont.)

8. Firm supports to integrate technology in a
systematic way across the organization to maximize

the use of resources and technology.

Technology Innovation Focus

9. Firm believes that having new technology in the
operation of the organization will help the

management business to be more successful.

10. Firm encourages the creation of new technologies
that are relevant to their operations are always

helping to increase operational efficiency.

11. Firm strives to continuous research and
development in the field of technology that will

enable sustainable competitiveness.

12. Firm realizes that the allocation of new
technology budgets which are sufficiently used in the
operation that will help them to manage the

technology more effectively.

Technology Exchange Competency

13. Firm believes that a systematic exchange of
technology to increase the potential of the work to

achieve more goals.

14. Firm focuses on the transfer of technology in a
tangible way that helps to achieve a more efficient

operational process.

15. Firm encourages employees to use technology in
the same way that helps them to coordinate their

work faster and more accurately.

> Mahasarakham University
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Strategic Technology Transfer Capability

Level of Agreement

Strongly
Agree
5

Agree

4

Neutral

3

Disagree

2

Strongly
Disagree
1

Technology Exchange Competency (Cont.)

16. Firm supports the integration of the technology
capabilities of each unit together that helps the
development of internal processes in the organization

consistent in the same direction.

Technology Change Awareness

17. Firm believes that technology is always
changing, which means that businesses must focus
on learning, understanding, and maximizing the

benefits.

18. Firm realizes that learning and understanding the
technology are constantly evolving to enable

technology to be applied in the proper operation.

19. Firm focuses on predictable technology in the
future in a tangible way that helps the company

achieve its goals and objectives more quickly.

20. Firm emphasizes the use of historical technology
in their analyses on a regular basis that will be able
to better align operational strategies with the

situation.
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Section 4: Opinion on business outcomes of information and communication

technology businesses in Thailand

Level of Agreement
Business Qutcome Strongly | Agree | Neutral |Disagree |Strongly
Agree Disagree

5 4 3 2 1
New Product Development
1. Firm is constantly creating new products and 5 4 3 2 1
services.
2. Firm develops products and services that are
different and distinctive from the competitors 5 4 3 o) 1
clearly.
3. Firm has improved its products and services to 5 A ; 5 .
continue to more market share from competitors.
4. Firm has always expanded its scope and added 5 A ; 5 .
new production lines of new products and services.
Valuable Operational Improvement
5. Firm has continuously improved its approach to 5 4 3 2 1
operations.
6. Firm has developed work processes to suit the

5 4 3 2 1
situation as well.
7. Firm has a modern, faster, and more efficient way

5 4 3 2 1
of working.
8. Firm has changed its way of working to achieve 5 A ; 5 .
its goals in the future faster.
Outstanding Business Effectiveness
9. Firm has a good track record on its goals and 5 4 3 2 1
objectives.
10. Firm manages cost and non-performance

5 4 3 2 1
effectively.
11. Firm makes full use of available resources and

5 4 3 2 1
cost effectively.
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Level of Agreement
Business OQutcome Strongly | Agree | Neutral |Disagree |Strongly
Agree Disagree

5 4 3 2 1
Outstanding Business Effectiveness (Cont.)
12. Firm always manages the process of excellence. > 4 3 2 !
Sustainable Organizational Competitiveness
13. Firm is constantly innovating its products and 5 4 3 o) 1
services.
14. Firm has ability to meet the needs of customers as

5 4 3 2 1
well.
15. Firm has new products and services that are
unique and difficult to imitate competitors. > 4 3 2 !
16. Firm has a distinct management from its

. 5 4 3 2 1

competitors.
Firm Performance
17. Firm has a performance that meets its goals and 5 4 3 2 1
objectives clearly.
18. Firm has continued to profit from its operations. 5 4 3 o) 1
19. Firm’s market share has increased compared to

5 4 3 2 1
last year.
20. Firm has old customers back to buy goods or use

. . 5 4 3 2 1

the service continuously.
21. Firm has new customers increasing continuously

5 4 3 2 1
every year.
22. Firm is confident that it will be able to survive in

5 4 3 2 1
the future.
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Section 5: Opinion on the internal factor that impact on strategic technology
transfer capability of information and communication technology businesses in

Thailand

Level of Agreement

Internal factor Strongly | Agree | Neutral |Disagree [ Strongly
Agree Agree
5 4 3 2 5

Proactive Business Policy

1. Firm believes that future business planning that 5 4 3 2 1

helps to make management more efficient.

2. Firm strives to find new ways of doing business

in a dynamic way.

3. Firm supports the development of new products

and services that help them to be more competitive.

4. Firm gives important to technology investments
in continual improvement and development that 5 4 3 2 1

help ensure greater efficiency and effectiveness.

Top Management Support

5. Firm executive believes that continued
organizational development that helps businesses

succeed faster.

6. Firm executive strives to a more structured
workflow that will enable the organization to 5 4 3 2 1

function well and achieve its objectives.

7. Firm executive encourages continually investing
in research and development that continues growing | 5 4 3 o) 1

in the future.

8. Firm executive gives importance to the
development of human resources to ensure that they | 5 4 3 o) 1

are well-versed in their work.

g
L=l
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Internal factor

Level of Agreement

Strongly
Agree
5

Agree

4

Neutral

3

Disagree

2

Strongly
Disagree
1

Organizational Resource Availability

9.Firm believes that having a well-equipped resource

helps to achieve its goals.

10. Firm emphasizes to continue workforce

availability and will enable greater efficiency.

11. Firm has the appropriateness of the budget

allocation that helps to be more competitive.

12. Firm focuses on applying knowledge to the
benefits of operations that help businesses achieve

greater success.

Innovative Culture

13. Firm believes that having a corporate culture that
emphasizes creativity and innovation will help firm

grow faster.

14. Firm encourages the creation of an appropriate
working environment that will enable creative
personnel to find new and effective ways to achieve

their goals.

15. Firm supports employees to be constantly
involved in the improvement of their operations so

that they are more efficient and effective.

16. Firm recognizes the importance of exchanging
new ideas among personnel, which will lead to

continuous improvement of work processes.
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Section 6: Opinion on the external factor that impact on strategic technology
transfer capability of information and communication technology businesses in

Thailand

Level of Agreement

External factor Strongly | Agree | Neutral |Disagree |Strongly
Agree Agree
5 4 3 2 5

Competitive Market Intensity

1. At present, the competition in the market is
constantly intense, so firm must focus on

developing management more effectively.

2. Customers have a variety of needs, so firm needs
continuous research and development to meet the 5 4 3 2 1

needs of customers in a timely manner.

3. Competitors are highly competitive, so firm
must focus on improving and developing the
organization to help firm have a competitive

advantage.

4. New competitors are constantly growing, and
firm is constantly striving to create strategies and 5 4 3 2 1

guidelines for its operations.

Technology Growth Munificence

5. At present, technology is growing steadily,
enables firm to apply the technology to better

manage its operations.

6. Technology is diverse and consistent with the
performance of the business so that firm can choose
the appropriate technology and more beneficial to

the organization.

7. Technology is more modern, easier to find and
cheaper than in the past, so firm can apply to their 5 4 3 2 1

activities more easily and quickly.

8. Technology is constantly evolving; enables firm
to seamlessly integrate technology into quality
enhancements and operational efficiencies across the

organization.

/\‘\
L=
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Section 7: Recommendations and suggestions regarding technology management

of information and communication technology businesses in Thailand

Thank you very much for your participation to answer all questions.
Please fold the questionnaire and envelope enclosed with this.
Return to researcher at the specified address.
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