Academy of Entrepreneurship Journal Volume 26, Issue 1, 2020

SUCCESS FACTORS OF TECHNOLOGY TRANSFER
PROCESS OF ENTREPRENEURIAL FOOD SMES IN
THAILAND

Kamol Panmaung, Chulalongkorn University
Rath Pichyangura, Chulalongkorn University
Pakpachong Vadhanasindhu, Chulalongkorn University

ABSTRACT

Technology transfer is one of the tools to enhance the productivity and efficiency of
businesses, thus increases competitiveness. SMEs regularly rely on external sources of
technical and technological assistance. This study aims to explore factors and indicators that
affect the success of technology transfer projects in Thai’s SMEs. From literatures, the
External factor, the Strategic and Management factor, the R&D factor, the Technological
and Manufacturing factor, the Marketing factor, and the Human Resource factor were
outlined. Questionnaires were distributed, and results showed positive consensus on all
factors. The results also revealed new factors that were never been mentioned in previous
literatures such as; an ability to find the right solution for marketing needs, an ability to
understand scientific and technical elements in actual patents, and an ability to translate
patent’s technical data to actual production. An exploratory factor analysis clustered 8
groups of significant factors. This study provided better understanding of innovative
entrepreneurial SMEs and contributed to the development of technology transfer process.

Keywords: Technology Transfer, Technology Transfer Success Factors, Food SMEs,
Entrepreneurial SMEs.

INTRODUCTION

Thailand’s economic development models have evolved from agriculture-based to
light industry, and to advanced industry respectively (NESDB, 2011, 2016). As a result of
these developments, Thailand is currently experiencing several economic challenges such as
“A Middle-Income Trap”, “An Inequality Trap”, and “An Imbalanced Trap” (NESDB, 2016).
In order to overcome those economic challenges, a new economic development model, aimed
to create a value-based economy that is moved by innovation, technology and creativity, has
been launched. The goal is to increase the revenue and contribution of SMEs from 37% of
total GDP to 50% of national GDP within 10 years (Ministry of Industry, 2016). This
economic development model is believed to stimulate new economic growth through the shift
from “Comparative Advantage” to “Competitive Advantage”.

To compete in the market, Small and medium-sized enterprises (SMEs) need to be
sophisticated in terms of knowledge, skills, and resources. Collaboration enables smaller
firms to acquire external knowledge and resources from many sources (Spithoven &
Knockaert, 2012; O’Reilly & Cunningham, 2017). Collaborative R&D is seen as an
important driver of firms’ innovation performance (Belderbos et al., 2004, 2015). Shane
(2002) categorized university-entrepreneurial firm collaboration into 4 dimensions: (1)
contract research, (2) consulting, (3) technology licensing, and (4) technology development
and commercialization.
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According to Thailand’s National Science and Technology Development Agency
(2018), in 2017, 255 pieces of research were licensed from NSTDA. But those collaborated
and licensed researches accounted for 4% of the total revenue. The number implies that the
technology transferred could not fully turn into a profitable product. To achieve better
technology transfer outcome, the gap between the transfer agent and the transfer recipient
needed to be filled. Reviews of previous researches suggest several factors that affect the
technology transfer process. These factors include influence from external institutes, firms’
strategy and management factors, research and development factors, technological and
manufacturing factors, marketing factors, and human resources factors.

Purpose

The research proposes to investigate and identify factors and indicators that influence
the success of technology transfer projects from the government research institutes to SMEs
in the food industry in Thailand as regarded by the recipients. As a result, the underlying
indicators shall be revealed and highlighted.

LITERATURE REVIEW

In order to conceptualize the structure of this study, the literature in Entrepreneurial
and SMEs Development, Technology Transfer, and Knowledge Management are thoroughly
reviewed as follows;

Entrepreneurial Development

Small and medium-sized enterprises (SMES) encounter unique research and
innovation challenges. The insufficiency of essential resources (including technological
expertise, financial, infrastructure, and human resources) restricts the innovation capability of
SMEs (Spithoven & Knockaert, 2012; Love & Roper, 2015). O’Reilly & Cunningham (2017)
suggest that SMEs may acquire access to the resource essential for innovation.

There are various approaches for entrepreneurs and SMEs to obtain knowledge and
technology from external sources; cooperation with universities is considered a proper option
(Belderbos et al., 2004, 2015). Shane (2002) studies and categorizes the collaborations
between universities and firms into (1) contract research, (2) consulting, (3) technology
licensing, and (4) technology development.

External Influence on Firms’ Technology Competency

In previous studies, several external factors were proved to be influential in
developing firms’ technological capabilities (Panda & Ramanathan, 1996; Hemmert, 2004.)

The role of intermediaries and other support units was critical in the technology
transfer process and in developing innovation capabilities of SMEs (Bessant & Rush, 1995;
Rogers et al., 2001; Liu et al., 2013). Intermediaries or mediators play an important role in
knowledge and technology transfer process by linking main participants together (EU, 2016).

Strategy and Management

Technology performance of firms are directly affected by organizational factors such
as firm’s policy and strategy, firm’s structure, executive’s commitment, organization culture,
and organization size (Premkumar & Ramamurthy, 1995; Panda & Ramanathan, 1996;
Bozeman, 2000; Cohen, 2004.)
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Leadership and the past entrepreneurial experiences of executives can define the
performance of SMEs (Park et al., 2017; Mishra et al., 2018.) Learning and communication
factors were also reported to be influential on organization’s capability to acquire technology
(Premkumar & Ramamurthy, 1995; Rogers et al., 2001; Takata, 2011; Markarian, 2016).

Various studies pointed out that organizations’ technology readiness and performance
is directly influenced by firms’ ability to acquire and assimilate knowledge (Galy, 2003; Ford
etal., 2012; Cooper & Molla, 2014).

Research and Development

Research and Development resources are critical to the success of technological
innovation projects (Rogers et al., 2001; Spithoven & Knockaert, 2012; Matzmorr, 2016).
Firms need to have sufficient R&D expenditure and adequate internal resources in order to
complete the technology transfer project (Hemmert, 2004; Hu et al., 2005; Okamuro et al.,
2011.)

Firms’ R&D intensity and innovativeness are also confirmed to be an important
success factor by several studies (Autio & Laamanen, 1995; Hu et al., 2005; Wang et al.,
2008; Maietta, 2015). Additionally, educated and experienced R&D personnel are proved to
be significant in the technology transfer process (Rogers et al., 2001; Hemmert, 2004;
Matzmorr, 2016).

Technology and Manufacturing

Manufacturing capabilities are acknowledged to be a crucial part of firms’
technological development (Guan & Ma, 2003; Yam et al., 2004). Parasuraman (2000)
propose that the recipient should have the ability to cope with complications and issues from
adopting new technology.

The transfer process will be more likely to be successful should technology provider
and recipient should possess some harmony in terms of knowledge and expertise (Hamel,
1991; Nonaka & Takeuchi, 1995; Inkpen & Dinur, 1998). Cummings & Teng (2003) also
identified “Knowledge Distance” as a significant factor for the technological knowledge
transfer process.

Firms’ capability to effectively manage cross-functional projects also regarded as an
important success factor for R&D knowledge transferring (Cumming & Teng, 2003;
Matzmorr, 2016). Additionally, research by Wang et al. (2008) suggests that product cycle
time and product delivery time directly impact firms’ technology innovative capability.

Marketing

Marketing capabilities are vital for the success of the technology transfer process
(Wang et al., 2008.) Bozeman (2000) and Wang et al. (2008) mention the firm’s ability to
foresight and satisfy market needs by utilizing technology as an important attribute. Firm’s
capability to develop a competitive new product in the marketplace is critical for a firm to
turn technology into profitable commercial goods (Wang et al., 2008).

Moreover, market attractiveness altogether with suitability of marketing channel is
essential for the commercialization of new technology product (Heslop et al., 2001).

Human Resources

Prior studies have indicated that human resources are the key element for technology
or knowledge transfer (Lehman et al., 2002). Primary human resource aspects include staff
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attributes, staff motivation, willingness to use technology (Lehman et al., 2002; Richey et al.,
2007).

Parasuraman (2000) also determines people’s desire or hesitation to adopt and utilise
new technology as a critical factor that affects firms’ technology readiness. Van der Heiden et
al. (2015) stresses that employees’ education level and training on related technology issues
directly affect technology transfer.

METHODOLOGY

The nature of this research is quantitative. A questionnaire was developed based on
variables derived from literature reviews and from the interviews with prominent food SMEs.
The participants, ranged from materials supplier to a processed food manufacturer, were
purposively picked from directories of food companies in Thailand. The directories were
obtained from The Federation of Thai Industries (FTI), Thailand’s National Food Institute
(NFI), National Science and Technology Development Agency (NSTDA), and Thailand
Institute of Scientific and Technological Research (TISTR). All selected SMEs have
production activities and have recently transferred the technology from government research
institutes. The respondents are in a position that managed or directly involved in the
technology transfer process.

The questionnaires were sent to the targeted participants via post. Of 500 sets of
questionnaires delivered, 168 sets of completed questionnaires were sent back. The
exploratory factor analysis was conducted to identify the factor structure of variables and
subsequently help illustrate practical application towards improving the SMEs technology
transfer.

DATA ANALYSIS AND DISCUSSION

The data from returned questionnaires were examined using SPSS version 22 as
shown in Tables 1-8. The exploratory factor analysis clusters variables associated to the
success of technology transfer in SMEs into 8 factors as follows: Marketing Capabilities,
Organization’s R&D Capabilities, Organizational Arrangement, Project Management, Human
Resource Management, Technology Business Capabilities, Human Resource Development,
and Organizational Characteristics. Factor loading of those variables are ranged from 0.416 to
0.848, reflected significant contribution to the factors.

Marketing capability factor: Consists of organization’s capabilities to test market,
to successfully develop marketing strategy, to communicate effectively, to develop new
product, and to accustom manufacturing process to new requirements (factor loading 0.793,
0.776, 0.774, 0.632, and 0.544 respectively). Result shows that all marketing related variables
were perceived to be highly associated with technology transfer success. Capability to
develop new product were the most important marketing capability factor, as shown in Table
1.

Table 1
MEAN, STANDARD DEVIATION, AND LEVEL OF TECHNOLOGY TRANSFER ELEMENTS:
MARKETING CAPABILITIES

Marketing Capabilities X S.D. Meaning of
Score
Capabilities to develop new product 4.04 0.86 Very High
Capabilities to communicate effectively 3.89 0.91 High
Capabilities to accustom existing manufacturing process to new 3.82 0.97 High
production requirements
Capabilities to successfully develop marketing strategy 3.8 0.93 High
Capabilities to test market 3.73 0.99 High
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Organization’s R&D capability factor: involves firm’s R&D resources, R&D
intensiveness, cooperation between R&D department and other departments, R&D
innovativeness, and an ability to select suitable technology (factor loading 0.824, 0.759,
0.757, 0.736, and 0.517 respectively.) As shown in Table 2, the cooperation between
departments and R&D resources were recognized as important technology transfer elements,
while R&D activities were of less importance.

Table 2
MEAN, STANDARD DEVIATION, AND LEVEL OF TECHNOLOGY TRANSFER ELEMENTS:
ORGANIZATIONAL R&D CAPABILITIES

Organizational R&D Capabilities X S.D. gil:garglng of
Cooperation between R&D department and other departments 3.71 | 1.17 High
R&D resources 3.68 | 1.11 High

An ability to select suitable technology 3.65 | 1.02 High
Firm’s R&D intensiveness 346 | 1.13 Medium
Firm’s R&D innovativeness 3.45 | 1.06 Medium

Organizational arrangement factor: Includes management’s commitment to the
project, firm’s innovation policy, organization’s culture toward changes, business and
marketing direction from executives, and intellectual property approach (factor loading
0.804, 0.781, 0.776, 0.760, and 0.431 respectively). As shown in Table 3, most SMEs agreed
that organizational arrangement elements were associated with technology transfer process
very highly, with commitment and direction from the management being highest (4.22 and
4.18).

Table 3
MEAN, STANDARD DEVIATION, AND LEVEL OF TECHNOLOGY TRANSFER ELEMENTS:
ORGANIZATIONAL ARRANGEMENT
Organizational Arrangement X S.D. Meaning  of
Score
Business and marketing direction from executives 4.22 | 0.87 Very High
Management’s commitment to the project 4.18 | 0.98 Very High
Firm’s policy regarding innovation 4.04 | 0.95 Very High
Organization’s culture toward changes 4.01 | 0.99 Very High
Intellectual property approach 3.84 | 1.00 High

Project management factor: comprises firm’s manufacturing timeframe, an ability
to manage project’s resources, an ability to plan technology transfer project, and an ability to
manage project’s risk (factor loading 0.657, 0.586, 0.520, and 0.499 respectively). As shown
in Table 4, manufacturing timeframe was regarded as the most important element. However,
the elements of project management were viewed as less critical aspects of technology
transfer.

Table 4
MEAN, STANDARD DEVIATION, AND LEVEL OF TECHNOLOGY TRANSFER ELEMENTS:
PROJECT MANAGEMENT
Project Management X S.D. Meaning of Score
Firm’s manufacturing timeframe 3.61 | 1.00 High
An ability to manage project’s resources 3.58 | 0.95 Medium
An ability to manage project’s risk 355 | 1.01 Medium
An ability to plan and execute technology transfer project 3.53 | 0.92 Medium

Human resource management factor: Includes staff’s motivation, relationship
between departments in organization, change management, and firm’s internal
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communication (factor loading 0.676, 0.636, 0.604, and 0.505 respectively). Change
management was regarded by most SMEs as the most important element, while other
elements were also ranked highly, as shown in Table 5.

Table 5
Mean, Standard Deviation, and Level of Technology Transfer Elements:
Human Resource Management
Human Resource Management X | S.D. | Meaning of Score
Management of change 3.80 | 0.92 High
Staff’s motivation 3.67 | 0.97 High
Firm’s internal communication 3.66 | 1.01 High
Relationship between departments in organization | 3.64 | 0.94 High

Technology business capability factor: Includes an ability to assess technology’s
business potential, an ability to manage internal resources effectively, an ability to match
market needs with existing technology, an ability to identify market opportunity from
scientific research, and an ability to source needed knowledge (factor loading 0.511, 0.503,
0.486, 0.441, and 0.416 respectively). Capability to execute scientific and technological
business was an important factor. Technology sourcing, technology matching and technology
assessment ability were ranked highly, as shown in Table 6.

Table 6
MEAN, STANDARD DEVIATION, AND LEVEL OF TECHNOLOGY TRANSFER ELEMENTS:
TECHNOLOGY BUSINESS CAPABILITIES

Technology Business Capabilities X S.D. | Meaning of Score
An ability to source critical knowledge 3.68 | 1.12 High

An ability to match market needs with existing technology 3.67 | 1.10 High

An ability to assess technology’s business potential, 3.62 | 1.04 High

An ability to manage internal resources effectively 3.59 | 1.08 Medium

An ability to identify market opportunity from scientific research 3.55 | 1.14 Medium

Human resource development factor: Consists of skill and experience of related
staffs, staffs’ education, and an appropriate training program (factor loading 0.651, 0.538, and
0.526 respectively). As shown in Table 7, all human resource development elements were
considered to be highly associated with technology transfer performance.

Table 7
MEAN, STANDARD DEVIATION, AND LEVEL OF TECHNOLOGY TRANSFER ELEMENTS:
HUMAN RESOURCE DEVELOPMENT

Human Resource Development X S.D. Meaning  of
Score

An appropriate training program 3.79 | 0.96 High

Skill and experience of related staffs 3.77 | 0.94 High

Staffs’ education 3.61 | 0.97 High

Organizational characteristic factor: Consists of firm’s strategy for technology
transfer, firm’s openness, and organization structure and administration for technology-
related project (factor loading 0.848, 0.791, and 0.768 respectively). The result, as shown in
Table 8, indicated that most SMEs scored openness very highly as an critical part for
technology transfer, while viewed strategy, organization structure and administration issues
as less important elements.
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Table 8
MEAN, STANDARD DEVIATION, AND LEVEL OF TECHNOLOGY TRANSFER ELEMENTS:
ORGANIZATIONAL CHARACTERISTICS

Organizational Characteristics X S.D. Meaning  of
Score

Firm’s openness 3.82 | 0.96 Very High

Firm’s strategy for technology transfer 3.63 | 1.00 High

Organization structure and administration for technology-related project 3.54 | 1.04 Medium

While a result has highlighted marketing capability factor, organizational arrangement
factor and human resource factors as critical success factors, this study also pointed out the
areas whereas the awareness should be raised. Most SMEs seemed to put less focus on being
competent in scientific knowledge and technical understanding, as well as the areas of
technology project management and technology-based marketing.

In order to better conceptualize the association of these factors in technology transfer
process, we propose arranging these factors into 4 main business functions as followed,;
Organization, Business, Marketing, and R&D and Manufacturing (Figure 1.) Organization
function includes organizational characteristic factor, organizational arrangement factor,
human resource management factor, and human resource development factor. Business
function consists of technology business capability factor. Marketing function contains
marketing capability factor. R&D and Manufacturing function is made up of organization’s
R&D capability factor and project management factor.

Organizational characteristic
factor

| Organization
Organizational arrangement
factor
Human resource management
factor .
P Business
Human Resource
Development factor q Technology Transfer
- Performance
Technology business
capability factor .
¥l Marketing

Marketing capability factor

Organization’s R&D
capability factor

¥ R&D and Manufacturing

Project management factor

FIGURE 1
FACTORS AFFECTING TECHNOLOGY TRANSFER PERFORMANCE FOR
ENTREPRENEURIAL FOOD SMES IN THAILAND.

CONCLUSION

This research summarizes entrepreneurial SMEs’ opinions and perception towards
factors influencing technology transfer process in Thailand. The exploratory factor analysis
has categorized all affecting variables into 8 factors. These factors were then assembled into
4 main groups; Organization, Business, Marketing, and R&D and Manufacturing. This
research also reveals new factors that were not mentioned before in the previous studies; an
ability to find and select suitable technology for marketing needs, an ability to technically
understand patents, and an ability to communicate new product value to the audience.

7 1528-2686-26-1-315



Academy of Entrepreneurship Journal Volume 26, Issue 1, 2020

This research also provides better understanding of the technology transfer process in
Thailand. The results highlighted entrepreneurial SME’s needs; such as an accessible
technology and knowledge database, a practical technology sourcing, and an effective
technology matching, and gaps; such as an application of new technology in existing
environment, and an appropriate qualification of related personnel. These findings will be
useful for policy makers in allocating valuable resources more effectively. The operational
agencies, including SME Bank and NSTDA, can also utilize this information to prepare more
efficient entrepreneurial development programs and formulate dedicated technology and
innovation boosting strategy for specific industry.
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