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ABSTRACT
Innovation helps firms to gain competitive advantages in this globalization. This
leads us to study supply chain and internal knowledge management to improve firm
innovation in the Thai manufacturing industry. The methodology consists of both a
qualitative approach and a quantitative approach. In the qualitative approach, in-depth
case studies were conducted to investigate firm innovation development. Then an
empirical statistical analysis was conducted to prove its consistency. In the quantitative
approach, innovation development by using supply chain knowledge management and
internal knowledge management were investigated. In the supply chain knowledge
management, we study on (1) knowledge-based management practices for innovation
within formal and non-formal Research and Development (R&D) firms and (2)
innovation among different types of supply chain ownership structures. For internal
knowledge management, we investigate roles of knowledge sharing approaches as
mediators between internal knowledge sources and firm innovation.
Results from the qualitative approach show that firms mainly adopt incremental
product innovation and process innovation because they mostly have limited resources
for R&D and university collaboration. Knowledge for innovation mainly achieves
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through collaboration with customers and suppliers, where different levels of
collaboration lead to different levels of innovation. This innovation also depends on
types of customers that they collaborate with. Joining international trade fair and
seminars; somehow, improve firm knowledge for innovation too. From these case
studies, results also indicate the importance of a proactive owner and a professional
manager in creating space for innovation development.
For the quantitative approach, results, first, indicate that formal R&D firms have
better knowledge management practices, comparing to non-formal R&D firms. These
knowledge management practices help firms to improve product innovation and
process innovation. The non-formal R&D firms may need to improve their absorptive
capacity such that they are capable of knowledge transfer from their supply chain
members. This knowledge helps firms to upgrade their innovation capabilities. Second,
firms in a Pure MNC Chain have the highest level of product innovation and process
innovation. Then firm innovation is declined for a Pure JV Chain, Export Chain, Import
Chain, and Pure Domestic Chain in decreasing order. This means that firms that joined
global supply chain networks tend to have higher innovation capabilities than firms in
a local supply chain network. This is because local firms may enhance their innovation
capabilities through knowledge spillover after joining global supply chain networks.
Third, documentation helps sources of knowledge, e.g., middle manager-in-charge, line
group manager, and R&D personnel, to transform into firm process innovation.
Documentation and group discussions; moreover, mediate R&D personnel to create
product innovation. Thus, this is important for Thai firms to understand the role of
documentation and group discussions to mediate ideas from the source of knowledge
to become firm innovation. The supply chain and internal knowledge management
practices; in conclusion, are critical in developing, improving, and creating product and
process innovation. This is proved by the case studies and empirical analysis. These
help to improve firm capabilities to be a knowledge-based and a learning organization.

Keywords: Case study, Firm innovation, Knowledge management practices, R&D,
Supply chain ownership structures, Knowledge creation practices,
Knowledge sharing approaches, Internal knowledge sources, Top
management, Group discussion, Documentations
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CHAPTER 1
INTRODUCTION
Globalization and technological development make the business environment
more competitive. These competitive happen inside a country, between countries, and
even between continents. To adapt and resilience with this trend, firms need to develop
and transform their organization to be a knowledge-based organization (Nonaka et al.,
2008) or a learning organization (Marquardt, 2002). In this dissertation, we study
supply chains and internal knowledge management for innovation development in Thai
manufacturing firms. We focus on Thailand because this country is a middle-income
country with the 2nd largest economy in South-East Asia after Indonesia (OECD, 2013).
Thailand is still a labour-intensive country with a low creation of value-added products.
The economics of this country is threatened by other labour-intensive countries such as
India, China, Vietnam, and Indonesia. To stay competitive within global markets,
Thailand needs to attract more Foreign Direct Investment (FDI), increase product
exports, and improve capabilities of domestic firms to produce more value-added
products (OECD, 2013).
Thailand has full potential for economic development because this country has
large populations, economic growths, natural resources, reformation of FDI
regulations, and political stability. The Gross Domestic Product (GDP) in 2013
accounts for USD 409 billion (UNCTAD, 2015). The economy of Thailand is driven
by an increasing of the FDI and reallocation of resources (OECD, 2013). Currently, the
Thai government promotes Thailand 4.0 by focusing on economic prosperity, social
well-being, raising human values, and environmental protection. These lead to the
creation of value-added products and the improvement of service.
The Thai manufacturing industry is chosen in our study for both the qualitative
approach and the quantitative approach. This is because, first, the Thai government has
transformed an economic structure through reallocation labour and capital resources
from agriculture to the manufacturing and service sector over the past few decades
(NESDB & OPM, 2017; UNCTAD, 2015). This leads to declining labour resources in
agriculture from 64.0% in 1990 to 31.6% in 2015, while labour resources in the
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manufacturing and service sectors rose from 10.3% and 25.7% in 1990 to 16.9% and
51.3% respectively in 2015 (NESDB & OPM, 2017). Second, the share of the
agricultural and service sector to the total GDP have declined from 9.9% and 64.7% in
1990 to 9.1% and 60.9% respectively in 2015, while the share of the manufacturing
sector to the total GDP increased from 25.4% in 1990 to 30.0% in 2015 (NESDB &
OPM, 2017).
The International Institute for Management Development, World Economic
Forum, Cornell University, Institut European d’Administration des Affaires, and World
Intellectual Property Organization rate Thailand as a country with low Science,
Technology, and Innovation (STI) because there is a limitation in the R&D. In 2014,
the gross expenditure on the R&D is equivalent to 0.48% of the total Thai GDP, where
R&D personnel in Thailand contribute 46% by a public sector and 54% by a private
sector. In the public sector, there are 37,525 researchers (27% Ph.D., 64% Master, 6%
Bachelor, and 3% others). There are 28,440 researchers (2% Ph.D., 15% Master, and
83% Bachelor) in the private sector (STI, 2016). An increase in investment,
telecommunication, transportation, and electricity generation during an economic
growth period leads to a shortage of qualified engineers and skilled technical personnel.
These may affect future productivity growth in Thailand (OECD, 2013).
In 2012, there were around 2.7 million Small and Medium Enterprises (SMEs)
in Thailand, accounted for 99.7% of all enterprises (OECD, 2016). They were vastly
family business with a limited commercial focus, limited human and capital resources,
low absorptive capacity, and less systematic management structure for knowledge
creation (Doner, Intarakumnerd, & Ritchie, 2013). These SMEs mostly derived
technological capabilities from MNC firms, and the primary technology transfer is
embodied in equipment (OECD, 2013). There was a weak linkage with universities
even they realized that a close collaboration helped firms to create and diffuse
knowledge for innovation (Intarakumnerd & Schiller, 2009). The top management of
these SMEs is usually the key player for an organizational development because s/he
has adequate capabilities in obtaining an external source of knowledge (Fernhaber,
Mcdougall-Covin, & Shepherd, 2009).
From flows of the FDI, the local firms need to strengthen their capabilities in all
sectors, especially in innovation such that they can stay competitive in this changing
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business environment. This innovation development can be acquired internally within
their organization (Nonaka et al., 2008) and/or externally with their supply chain
members (Vahter, Love, & Roper, 2014). Thus, this would be interesting to investigate
the supply chain and internal knowledge management for innovation development
within the Thai manufacturing context.

1.1 Innovation
Innovation is a core competitive advantage in creating value for an organization.
Innovation refers to changes in products and/or services of an organization in a way
that an organization produces them, changes business models, modifies management
techniques, and improves organizational structures (Hamel & Prahalad, 1994;
Schumpeter, 1934). Innovation ranges from incremental changes by making minor
improvements and refining of existing products and/or processes to radical changes by
producing new products and/or new production processes (Fortuin & Omta, 2009; Tidd,
Bessant, & Pavitt, 1997). Zi-Lin and Poh-Kam (2012) stated that innovative firms
should have a newly or substantially improved product and/or production process in the
last three years. Thus, innovation is the utilization of an existing knowledge/technology
or an exploration of an entirely new knowledge/technology. Concepts of innovation
were, firstly, introduced as changing of products and/or services of a firm (Schumpeter,
1934). Then OECD (2005) redefined innovation as creating new or significantly
improving products, process, marketing methods, organizational methods in business
practices, workshop organizations, or external relations.
Innovation cannot occur by itself without employees’ interaction internally
and/or externally (Antonelli & Colombelli, 2015; Belderbos, Carree, & Lokshin, 2004;
Nonaka et al., 2008; Santamaría, Nieto, & Barge-Gil, 2009). External sources of
innovation come from customers, suppliers, competitors, joint ventures, consultants,
universities, industry operated laboratories, and governmental operated laboratories
(Vahter et al., 2014), where internal sources of innovation come from Quality Control
Circles (QCCs) and other small groups activities (Watanabe, 1991). The external and
internal sources are complementary to each other to allow focal firms to capture
external knowledge and information for innovation development (Wong, Wong, &
Boon-itt, 2013).
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Innovation in manufacturing firms is at different levels, depending on the size
of a firm (Reichstein & Salter, 2006; Saha, 2014), capital investment (Martinez-Ros,
1999; Zhang & Yin, 2012), human resources (Capitanio, Coppola, & Pascucci, 2010;
Zhang & Yin, 2012), collaboration (Arranz & Fdez. de Arroyabe, 2008; Belderbos et
al., 2004; Maietta, 2015; Miotti & Sachwald, 2003; Yunus, 2018), and absorptive
capacity (Chandrashekar & Mungila Hillemane, 2018; Lew & Liu, 2016), etc.
Karabulut (2015a) studied effects of innovation strategies on firm performance. Results
indicated that innovation strategies led the firms to improve financial performance,
customer performance, internal business process performance, and learning
performance. These were also mentioned by Yunus (2018), where radical and
incremental innovation positive affect firm performance. The innovation performance
can be improved through knowledge transfer from headquarters and peer subsidiaries
to local firms (J. Li & Lee, 2015).
Mangematin and Mandran (2001) categorized three groups of innovativeness:
no innovation, incremental innovation, and radical innovation. Incremental innovation
is an improvement of products or process including innovation in packaging. The
incremental innovation consists of an improvement of product, a product new to the
firm, process improvements, and innovation in packaging. Radical innovation is an
achievement of a technological breakthrough in product or process. The radical
innovation consists of producing a new product or process.
Innovation may use existing knowledge or exploring entirely new knowledge
(Rogers, 1998). Mangematin and Mandran (2001) defined five types of innovation.
They are Product Innovation (PDI), Process Innovation (PCI), packaging innovation,
organizational innovation, and commercial innovation. In this context, only product and
PCI are considered because these two types of innovation are often implemented by
SMEs (Acs & Audretsch, 2003). The PDI and PCI are complementary to each other
(Mantovani, 2006; Martinez-Ros, 1999; Saha, 2014). This is a continuous process,
where PDI may lead to PCI and vice versa (OECD, 2005). Firms tend to improve PDI
before switching to PCI (Petsas & Giannikos, 2005). Profits of the firms increase when
they simultaneously adopt PDI and PCI.
PDI is defined as a process of improving existing products or introducing a
completely new product, where PCI is a process of reducing costs of producing
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products whether an existing or new product (Rogers, 1998; Saha, 2014). Knowledge
for innovation can be achieved from different sources such as knowledge spillover from
local universities (Maietta, 2015), public research center (Mangematin & Mandran,
2001), suppliers (Reichstein & Salter, 2006), in-house R&D (Vega-Jurado, GutiérrezGracia, Fernández-de-Lucio, & Manjarrés-Henríquez, 2008), and leadership skills of
top management (Ma & McSweeney, 2008), etc.
Sobanke, Adegbite, Ilori, and Egbetokun (2014) defined three features of PDI:
improving existing products, producing products which are new for a firm, but already
existed in a market, and producing products which are new to a market. Ogawa, Ueki,
Idota, Bunno, and Tsuji (2018); Tsuji, Akematsu, and Ueki (2011); Tsuji, Idota, Ueki,
and Bunno (2017); Tsuji, Idota, Ueki, Shigeno, and Bunno (2016); Tsuji, Ueki,
Shigeno, Idota, and Bunno (2018); Ueki and Tsuji (2018) similarly categorized PDI as
(1) redesigning packaging or significantly changing appearance design, (2)
significantly improving existing products, (3) producing new products based on
existing technologies, and (4) producing new products based on new technologies.
Thus, we use these four types of PDI for our study.
The PCI consists of developing a new production method, introducing a new
production method, and modifying an existing production method (Sobanke et al.,
2014). These can be classified as incremental PCI and radical PCI (Mangematin &
Mandran, 2001; Santamaria, Jesus Nieto, & Barge-Gil, 2010). Tsuji et al. (2017)
mentioned that incremental PCI highly connects with saving costs, reducing labourinput, promoting product quality, upgrading from subcontracting to own
manufacturing, reducing defective products, reducing delivery delays, and reducing
variation in product quality. In this context, we would like to investigate only
incremental PCI. They are (1) reducing defects during a manufacturing process, (2)
reducing labour-input (person-hours), (3) reducing lead time to introduce a new
product, (4) reducing unscheduled line stops, (5) reducing workers' injuries, (6)
reducing plant accidents, (7) reducing delivery delays, (8) reducing dispersion in
product quality, and (9) reducing time for a changeover of a production line.
Innovation was extensively investigated in different areas such as sources of
PCI among the UK manufacturing firms (Reichstein & Salter, 2006), PDI and PCI in
the food processing industry (Ma & McSweeney, 2008), PDI and PCI in the Italian food
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industry (Capitanio et al., 2010), ISO 9001 and PDI (Manders, de Vries, & Blind, 2016),
family governance and PDI (Cucculelli, Le Breton-Miller, & Miller, 2016), innovation
strategy and firm performance (Karabulut, 2015b), total quality management and PDI
(Miranda Silva, J. Gomes, Filipe Lages, & Lopes Pereira, 2014), market-based
strategies to achieve PCI (Santamaria et al., 2010), determinants of innovation
(Reichstein, Salter, & Gann, 2008), and roles of human capital in reducing barriers for
innovation (D'Este, Rentocchini, & Vega-Jurado, 2014), etc.
In Thailand, Chaminade, Intarakumnerd, and Sapprasert (2012) presented
internal and external obstacles for firm innovation. The internal obstacles were caused
by perceiving too high costs, limiting financial resources, lacking information on
technology and markets. The external obstacles consist of lacking qualified personnel,
the government supports, domestic market competitions, customer’s interests, and
inadequate support services. Chaminade et al. (2012) also stated that a firm itself,
customer, internet, supplier, competitor, and parent/associate company were the
important sources of innovation. C. Wang and Kafouros (2009) studied effects of R&D,
FDI, imports, and exports on innovation by using technological opportunities and level
of foreign presence as a moderator in emerging economies. This study found that
international trade enhanced innovation through enabling firms to adopt new
technologies, interact with international clients, and absorb foreign knowledge through
reverse engineering and inspections. This also shown that local and nonlocal
collaboration were complementary to each other to spur innovation (Zi-Lin & PohKam, 2012).

1.2 Research framework
In this dissertation, we investigate supply chain and internal knowledge
management for firm innovation in the Thai manufacturing industry by using both the
qualitative approach and quantitative approach as shown in Figure 1.1. These
approaches were adopted because the qualitative approach pays close attention to an
individual case, and the quantitative approach focuses on differences across cases by
trying to make sense of them (Ragin & Amoroso, 2019).
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A Dissertation Framework

A Qualitative Approach
Chapter 2: Case studies
Case 1: Chaveevan Group
of Companies
Case 2: Dasamut
Company Limited
Case 3: Company A
Case 4: Company B

A Quantitative Approach
Knowledge-based
Management Practices

Global Supply Chain
Networks

Chapter 3

Chapter 4

Mediator
Roles of Knowledge
Sharing Approach

Chapter 5

Innovation

Figure 1.1 A dissertation framework on knowledge management
1.3 A qualitative approach
In the qualitative approach, we adopt an explorative method to describe, explain,
explore, and predict a phenomenon (Yin, 2017). This explorative method is adopted to
investigate influential factors, steps, and outcomes of innovation within the food and
beverage sector. Yin (2017) stated that to do qualitative research, we need to conduct
an intensive and extensive literature review on a relevant topic. Then we need to
formulate hypotheses, develop a research design, collect data, and analyze information.
A multiple case study method is implemented because this can provide us a profound
understanding and hidden information for cross-case comparison (Eisenhardt, 1989).
Before conducting an interview, we did an online searching and
intensive/extensive literature review on firm innovation. These help us to draft
insightful questions to understand the firm PCI. These drafted questions are commented
on and edited by three academic professors in the field of innovation development to
check for validation. Then we revised the drafted question in accordance with their
comments before the semi-structured question is developed. The semi-structured
question was used as an outline for an in-depth interview with our purposive selected
firms. In this semi-structured question, we investigated how firms have achieved PDI
and PCI without formal R&D units or personnel? How firms have combined internal
resources with their external resources? How firms have learned to adopt technology-
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generating activities when they have non-formal R&D? If, later, those firms start to
have formal R&D units or personnel, we historically describe their capability
development process and examine why and how they moved to formal R&D units or
personnel. Then we pick a few key innovations for storytelling.
The qualitative approach was conducted from December 2015 to February
2016. There are four firms in the Thai food and beverage sector were selected, i.e., (1)
Chaveevan Group of Companies, (2) Dasamut Company Limited, (3) Company A, and
(4) Company B as described in Chapter 2. These purposively selected firms vary in size
and degree of innovation capabilities. For each interview, we make a voice record, and
there are four to five interviewers to take notes at the same time. This information is
used for accuracy checking in each firm, cross-case comparison to identify similarities
and dissimilarities on firms’ path to innovation, and theoretical/practical conclusions.
Online Searching and in-depth literature
Drafts insightful questions for interview

Comments and edits by academic professors
No

Suitable?
Yes
Semi-structured interview questions

An in-depth interview with purposive selected firms (Dec 2015-Feb 2016)
Discussion and consolidation for cross-case comparison for path to
innovation, and theoretical/practical conclusions
Kick off meeting on 17 Feb 2016 with twelve academic professors from
nine different countries for case studies improvements for publications

Figure 1.2 Flow chart of the qualitative approach
Each case is conducted on a different day. For example, on 16th February 2016,
we made a plant visit of Chaveevan Group (CG) at Chonburi in the morning. Then we
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came back to Bangkok to make an interview with Mr. David Santos, executive director
of the CG. He is the key person that initiate PCI in the company, especially for
international standard and quality. Whereas, we made an in-depth interview with Mr.
Ampoon Aurjongmanee, Board of Directors at Dasamut Company on 16th January
2016. For the other two cases, we also made an interview with their owner on different
days. After each interview, the notes were discussed and consolidated for cross-case
comparison and theoretical/practical implications. This finding was presented during a
kickoff meeting on 17th Feb 2016 with twelve academic professors from 9 different
countries for case studies discussions and improvements for publications. The process
of conducting the qualitative approach is presented in Figure 1.2.

1.4 A quantitative approach
For the quantitative approach, each chapter was analyzed independently to test
its consistency with the qualitative approach. Concepts, which were used for this
empirical statistical analysis, are mainly acquired through an in-depth investigation
during the case studies and intensive and extensive literature review. Then an outline
for a questionnaire was designed. The questionnaires, which were used for statistical
analysis in each chapter, were designed and mainly adopted from the questionnaire of
the Economic Research for ASEAN and East Asia (ERIA). To make the questionnaire
more reliable and appropriate within this research topic, the designed questionnaire was
commented and evaluated by academic professors and specialists who were working in
the manufacturing industry. Then the designed questionnaire was commented on and
evaluated by three academic professors. These processes helped us to design a reliable
and validated questionnaire before data collection (Podsakoff, MacKenzie, Lee, &
Podsakoff, 2003).
The designed questionnaires consist of five parts. They are (1) Profile of an
establishment, (2) Achievements for upgrading PDI and PCI, (3) Knowledge-based
management practices, (4) Global supply chain networks, and (5) Internal knowledge
sources and knowledge sharing approaches. The designed questionnaires were
distributed (in the Thai manufacturing industry) to managers, CEOs, directors, senior
managers, or line group managers, etc. A list of manufacturing firms was selected from
the Department of Industrial Works database, Ministry of Industry, Thailand. Then we
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collected data from these firms through post office, email, and walk-in interview. In
this dissertation, we mainly conducted the empirical statistical analysis by using data,
collected during 2016. There is an exception in Chapter 4, where we need to combine
collected data with the historical data. This is because we cannot test concepts of the
global supply chain networks with a small data set. This makes us combine our existing
data in 2016 with the historical data, collected during 2011-2015. The return rate for
data collection from 2011-2016 is 209, 272, 469, 87, 160, and 111, respectively. Data
cleaning process, data description, dependent variables, and independent variables,
which are used for the empirical statistical analysis, are presented in each chapter. The
process of conducting the quantitative approach is presented in Figure 1.3.
Concepts from case studies and in-depth literature

Design a questionnaire for data collections

Comments and edits by academic professors
No
Suitable?
Yes
Copy and distribute for data collection

Data Input and Data Cleaning

Empirical Statistical Analysis

Writing for academic paper publications

Figure 1.3 Flow chart of the quantitative approach

For each chapter, not all types of PDI and PCI are included because, first, each
chapter is written for publication in international publishers. There is pages and words
limitation. Second, even not all types of PDI and PCI were included in each chapter,
we try to cover all those types of innovation in this study. This helps us to broadly
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understand differences and relationships between independent variables and firm
innovation. In the quantitative approach; therefore, we study relationships and effects
of (1) knowledge-based management practices, (2) global supply chain networks, and
(3) roles of knowledge sharing approaches on firms’ PDI and PCI, as presented in
Chapter 3, Chapter 4, and Chapter 5, respectively. Conclusions on supply chain and
internal knowledge management for firm innovation are presented in Chapter 6.
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CHAPTER 2
INNOVATION CAPABILITY DEVELOPMENT: CASE STUDIES
OF THAI FIRMS
Overview: Case studies are conducted to investigate sources of innovation among firms
with non-formal R&D. We concentrate on innovation process of the Thai firms that
have achieved innovation. Food and beverage industries are our focus because these are
the top five industries with the highest R&D expenditure in Thailand. Firms, selected
for our case studies, are a family business with 100% locally owned. All firms serve
both domestic and foreign customers, and they have achieved Product Innovation (PDI)
and Process Innovation (PCI). An initiative of owners is identified as a major driver to
start a non-formal R&D for the SMEs. External linkages with sophisticated customers
and suppliers also play important roles in innovation development for the Thai firms.

2.1 Introduction
SMEs in Thailand are mostly family businesses. Family governance becomes
an obstacle for innovation development, which affects firms’ competencies (Cucculelli
et al., 2016). Firms’ competency highly relies on characteristics of firms such as product
portfolio, financial conditions, owner preferences, and innovation policies. These
characteristics link to firm capabilities development (Cucculelli et al., 2016). Firm
capabilities development refers to organizational knowledge creation or capabilities of
a firm to create, disseminate, and embody new knowledge in products, services, and
systems (Nonaka & Takeuchi, 1995).
In an emerging economy, local SMEs mainly have limited technological
capabilities. Subsidiary managers need to seek knowledge from parent firms in order to
achieve innovation. This is completely different from firms in a developed economy.
Hence, knowledge diffusion and leadership from parent firms are crucial for
subsidiaries to bring innovation (X. Li, Wang, & Liu, 2013). These do not only improve
focal subsidiary’s capabilities, but also the local Thai firms (J. Li & Lee, 2015). The
Thai SMEs in the food and beverage sector also face difficulties with limited
capabilities in building networks and creating innovation. Although the SMEs are not
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able to formally allocate resources for R&D, they can create innovation by utilizing
other existing internal capabilities and/or rely on external linkages with customers and
suppliers. Thus, these case studies investigate how the SMEs in the food and beverage
sector utilize their resources, capabilities, and external linkages for firm innovation.
The content of this chapter is organized as follows. Section 2.2 presents the R&D and
technological capabilities. Then the case studies are presented in Section 2.3. The crosscase comparison is conducted in Section 2.4. The conclusions and policy
recommendations are drawn in Section 2.5.

2.2 R&D and technological capabilities
Firms can adapt to the rapid changing of business by developing abilities to
integrate, build, and reconfigure internal and external resources (Fortuin & Omta,
2009). Large firms tend to have strong capabilities and resources to invest in R&D in
order to create their own innovation (Intarakumnerd, Chairatana, & Tangchitpiboon,
2002), but SMEs tend to lack capabilities and resources for the R&D (Intarakumnerd
et al., 2002). The R&D activities consist of organized, scientific-based, and continuous
structures for innovation (UNCTAD, 2015). Two types of R&D are defined: (1) formal
R&D activities are examined as systematic and organized activities by innovation or
R&D surveys (OECD/Eurostat, 2018) and (2) non-formal R&D activities are
considered as collecting, processing, and applying information for problem-solving
(UNCTAD, 2015). The formal R&D and non-formal R&D are important indicators of
innovative capability. These enable firms to discover innovation. The SMEs are
typically found out to be non-formal R&D or informal R&D firms, where large firms
are occasionally found to be formal R&D firms (Graziadio & Zawislak, 1997).
Technological capability and absorptive capacity are the strong point of firms
to progress beyond competitors (Jensen, Johnson, Lorenz, & Lundvall, 2007). NESDB
and OPM (2017) defined technological capability as the ability to perform relevant
technical functions or activities within a firm. The technological capabilities composed
of developing new products/processes and effective operation. Salim, Razavi, and
Afshari-Mofrad (2017) divided firms’ technological capabilities into production
capability, maintenance capability, adoption capability, process improvement
capability, and new product development capability. These technological capabilities
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can be acquired externally through technology spillover channels such as demonstration
effects, training effects, collaboration effects, linkage effects, and worker turnover
(Salim et al., 2017), and internally through investing in R&D to perform technological
functions for productivity (NESDB & OPM, 2017). The internal and external
technological capabilities strengthen knowledge exploration and knowledge
exploitation for innovation (Afuah, 2002). This technological capability later helps to
improve firm absorptive capacity (Nooteboom, Van Haverbeke, Duysters, Gilsing, &
Van den Oord, 2007). Absorptive capacity was defined as the ability of firms to value,
assimilate, and utilize new external knowledge (Cohen & Levinthal, 1990). There were
three learning processes to utilize external knowledge: exploratory, transformative, and
exploitative (Lane, Koka, & Pathak, 2006). The absorptive capacity was a result of an
accumulation of information, long term training, and learning experiences (Michalisin,
Smith, & Kline, 1997). Thus, this chapter investigates how the local Thai SMEs in the
food and beverage sector utilize their resources, capabilities, and external linkages for
firm innovation.

2.3 Case studies
2.3.1 Case study 1: Chaveevan Group of Companies
2.3.1.1 Background information
The Chaveevan Group (CG) is an Original Equipment Manufacturer (OEM),
which was found in 1982 by Mrs. Chaveevan Kampa in Nongkham, Chonburi Province.
The CG is 100% locally owned by Kampa family with the annual sales of USD 60
million, 2015. This company employs more than 2,000 employees, where 80% are
Cambodian and 20% are Thai. The CG produces products in accordance with specific
requirements from customers such as product ingredients and recipes. Currently, this
company exports three main products: frozen food, raw chicken meat, and value-added
products (cooked chicken). The CG expands production capabilities by building a
complete supply chain of a poultry business, including a hatchery farm (1995), a
slaughterhouse (2002), a feed mill factory (2003), and a cooking plant (2004). The CG
mainly gets orders from the European Union (EU), Japan, Middle East, South Africa,
and Asia. Machinery suppliers of the CG based in Belgium, China, USA, Netherland,
Germany, and Thailand. Goals of the CG are to deliver high safety food and value-
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added products to customers, which is exceeded customers’ expectation at all time
through investment in knowledge and experiences. The CG has continuously improved
products and production processes to match international standards and satisfy
customers’ requirements.

2.3.1.2 Internal capability
The president of the CG, Mrs. Chaveevan, has intended to provide safety food
to customers with a belief that food is essential for humans. The CG visions to be a
leading company in a high value-added niche market, where chickens are transformed
into many high value-added products or ready to eat foods. The CG was started by Mrs.
Chaveevan, who bought chicken from local people and raised chicken in Chaveevan
farm to supply to local factories. During her generation (Founder), her farm did not
have any sanitation programs and systematic management.
During the second-generation; however, Mr. Varakom Kampa and his brother,
who got master’s degrees from American universities, have driven the CG to advanced
and systematic operation. To upgrade their business and enhance product quality, they
hired Mr. David R. Santos, a foreign professional manager, to improve product and
process quality. Mr. David R. Santos, an expert from the Philippines, was hired as
executive director since 2000. He specialized in quality control and standard audit for
seven years. With experiences and expertise in the poultry business, he persuaded the
owner of the CG to visit leading poultry factories in the Netherlands, Japan, and the EU
for new knowledge and ideas. From their trips, Mr. Kampa changed ways to raise
chicken from open-house to a close-house system. Then the CG continuously improve
their system to be full traceability in an entire supply chain, which is required by many
international food standards firms. Engineers of the CG have high capability to
collaborate, design, and develop machinery/equipment with foreign suppliers from
China and the EU.

2.3.1.3 External linkage
The CG has external linkages mainly with customers, suppliers, and
universities. The external sources of knowledge for production development highly
depend on customers in general or foreign customers in specific. The foreign customers,
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who come from the EU and Japan, require the CG to upgrade capabilities and
innovation to satisfy various requirements. These requirements uplift the CG to pursuit
national and international standard certifications. These requirements also drive the CG
to proactively engage with internal and external audits to improve quality for an entire
operation. The CG obtains various food standard certifications and has a flexible
operation in accordance with customer requirements. The CG adopt the made-to-order
process. The customers specify all ingredients, flavor, and techniques. Then the
customers also provide feedback and suggestions to improve product quality and
production process. The CG serves a wide range of customers with various
requirements. For instance, the Japanese customers required hand-made products, while
the European customers required various food standards and specific machine
implementation in production lines. Thus, the CG needs to import high technological
machinery, redesign layouts of production lines, and improve production
process/product recipes to satisfy various customer requirements.
Foreign suppliers are also the main sources for technological knowledge, where
the CG acquires knowledge transfer from foreign machinery suppliers. Knowledge of
the CG is transferred when engineers and technical staffs join international training
related to machinery and equipment, organized by foreign suppliers. The CG,
additionally, upgrades technological capability and gains advanced technological
knowledge from attending international exhibitions and training. New technology and
machinery are imported to improve the production process and farming system such
that they can increase productivity, quality, and reduce labour-input. The CG and
suppliers work closely to fix any malfunction of machines.
The CG makes a good collaboration with many universities, i.e. the Kasetsart
University. The company also has a bilateral agreement with the Rajamangala
University of Technology to establish a poultry learning center for students. The CG
provides training and internship programs for students to gain experience and
knowledge on poultry business.

2.3.1.4 Strength of the firm
Knowledge is mainly transferred from customers, suppliers, and universities
through collaboration. This knowledge helps the CG to improve capabilities to produce
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high value-added products for niche markets abroad, where large poultry firms are not
interested. The CG has adopted a full vertical integration from chicken feed to final
products for consumption. This allows the CG to have full control over the supply
chain. Key success factors of the CG are resources, capabilities, innovation, and
consistency of operations. Owners and employees emphasize that generating new
innovative ideas continually and consistently is critical. Thus, the owners encourage
employees to innovate and strive for skill improvements.
2.3.1.5 Firm’s path to innovation
What

Why/How

Who

• Requirement for fully
integrated chicken producing
system

• Dutch customer requested
for fully integrated system

• Customer

• Initiation of ideas to do full
vertical integration

• Mrs. Chaveevan expanded
operating units to cover
entire supply chain

• Founder

• Planning and organizing for
full vertical integrated
companies

• New organizational structure
• Business operating units

• Owner, Mr.
Santos

• Overseas poultry business
visit

• Gain new knowledge and
business know-how

• Owner, Mr.
Santos

• Transforming the process and
system

• High standard and quality
upgrading.

• Mr. Santos,
Customers

• Changing employee mindset

• Employee Involvement
• Share vision and mission to
them

• Owner,
employees

• Establishing fully integrated
supply chain of poultry
business

• Upgrade capability and
performance
• Expand market

• Owner, Mr.
Santos,
employees

Figure 2.1 Paths to innovation of CG of companies
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From 1982 to 1995, the CG produced raw meat products for domestic chicken
processing factories. Product quality was tested by using existing experiences of
employees. After upgrading technological capability and standard, the CG has
developed vertical integration as shown in Figure 2.1. The company enhanced the
typical chicken taste by adding flavors through marinating processes such that they can
produce tailor-made products based on customer’s specifications. Cooked products
consist of flavored, bone-in, commodity, skewered, special, and coated products. Most
of the produced products are made-to-order.
The degree of PDI of the CG is considered as incremental because the company
expands product types based on existing product lines such as commodity products,
coated products, and specialty products. The company also creates new types of product
to sells to domestic markets such as rolled cabbage and fried chicken wrapped in
pandanus. These products are new to the firm because originally the company only
produces products matching customer’s specifications.

2.3.1.5.1 Product innovation from non-formal R&D to formal R&D
What

• Informal R&D in
production line

• Product
development R&D
unit

• High value-added
product

Why/How
• Founder did not want to invest
heavily in R&D
• Mr. Santos insisted to have R&D
to enhance production capacity and
quality

Who

• Customer

• Develop new product based on

customer specification
• Research and develop a new
product based on customer concept
and idea
• Create a product that new to the
market and product of customers

• Owner,
Mr.Santos,
employees,
customers

Figure 2.2 Example of product innovation with formal and non-formal R&D

After setting up formal R&D units, the company has increased collaboration
with customers for PDI. There are two R&D units, who responsible for developing
three main products, i.e., products that match customers’ specifications, products
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developed from customer’s recommendations, and new products under its own brand.
An example of PDI with formal R&D and non-formal R&D is shown in Figure 2.2.

2.3.1.5.2 Technological process innovation
To solve product quality problems, the CG pursues technological advancement
to obtain national and international standard certifications. The technological PCI in the
company has been developed significantly after Mr. Santos persuaded the owner to
establish formal R&D units. Before the formal R&D unit was established, quality
control was conducted through random inspections in production lines. Quality control
relies heavily on individual worker’s skills and experiences. Defects were often found,
and quality was inconsistent.
Today, the CG stays proactive in pursuing international standard certifications.
Areas of accreditation include product quality, product safety, sustainable protection,
conservation of the environment, ethical trending practice, and animal welfare. The CG
received certifications in Good Manufacturing Practice (GMP), ISO9000, ISO14001,
ISO22000, British Retail Consortium (BRC), ISO17025, Environmental Management
System (EMS), Corporate Social Responsibility (CSR), Supplier Ethical Data
EXchange (SEDEX), Universal Feed Assurance Scheme (UFAS), Hazard Analysis and
Critical Control Points (HACCP), Red Tractor Farm Assurance (RTFA), HALAL, and
Thailand’s Department of Livestock Development (DLDQ).

2.3.1.5.3 Example of process innovation of the CG
One of PCI at the CG is new packaging design. PCI occurs while they try to
solve a problem on chicken meat, that was exported to Japan. A big lot of raw chicken
meat was rejected because the Japanese customers found white translucent color of
plastic wrap in chicken meat. This plastic wrap hindered inspection accuracy. Mr.
Kampa and Mr. Santos flew to Japan to solve this problem. They found that poor plastic
quality had made plastic stuck on chicken meat after a freezing process. To prevent a
high cost of returned goods and damages to the company’s reputation, they decided to
fix the problem in Japan. They had to manually remove all plastic pieces from the
chicken before accepted by the Japanese customer.
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What
• Defect products found
in Japan

Why/How

Who

• Found remain of plastic wrap in
the chicken meat
• Customer

• Chicken meat about to
be rejected

• Customer was unsatisfied with
defect product quality

• Flew to Japan

• Resolve the problem (getting
rid of plastic)

• Found root causes of
problem

• Identified the root cause of
problem

• Plan to get employees
involved

• Employees involvement is the
key to resolve problem

• Change employee
mindset

• Involved employee by making
them feel what customer felt.

• Solve problem

• Change plastic quality and
plastic color to blue

• Evaluate result

• To confirm this method
successfully solve problem

• Sustain process
innovation

• New packaging design are used
to pack raw chicken meat.

• Owner, Mr.
Santos

• Owner,
employees,
Mr. Santos

Figure 2.3 Example of process innovation with non-formal R&D

Learning from this problem, the company notifies the problem to their
employees in an effective and efficient way. They started by inviting employees to join
an informal gathering to have dinner together. Then each employee hesitates to eat food
because they found plastic wraps in the chicken meat. Hence, instead of informing the
problem directly to employees, the owner tried to involve their employees with the
problem. Then they can understand how customers feel, and they are willing to
collaborate and cooperate to solve the problem. Using suggestions from their
employees, they were able to develop a more systematic and sustainable solution to this
problem. The company now changes the plastic wrap color from translucent white to
blue for easier detection. This example of PCI is shown in Figure 2.3.
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2.3.1.6 Obstacles to innovation
Customers in the food industry require high standards and specifications. This
leads the OEM companies such as the CG must strictly conform to these requirements.
The innovation beyond customers’ specification is quite difficult. Other obstacles to
innovation include varying market conditions overseas and exchange rate fluctuations.
The non-formal and formal R&D activities of the CG are shown in Table 2.1.
Table 2.1 Non-formal and formal R&D activities of the CG
Problem-solving and activities
Non-formal R&D
lead to R&D
• Hire students in Japan to
• Change employee mindsets to
remove the plastic on products fully cooperate with
• Brainstorm with employees to innovative activities
solve problems
• Change the packaging color
to blue color
• Change layouts of the
production line
• Closed house
• Employee involvement and
commitment
• PCI
• PCI
• Position innovation

Formal R&D
• Keep the statistics of each
process.

• PDI
• PCI
• Position innovation

2.3.2 Case study 2: Dasamut Company Limited
2.3.2.1 Background information
Dasamut Company Limited was found in 2013 by Dasamut family. Currently,
this company is managed by second-generation owners. There are 20 employees,
including drivers, accountants, and front office workers. This company is 100% locally
owned by the Dasamut family. The company serves traditional trade, modern trade, and
export markets. An annual sale in 2015 was USD 5 million (82% from traditional trade,
6% from modern trade, and 12% from export). The company plans to export and expand
markets in Lao PDR, Cambodia, Vietnam, and other countries.

2.3.2.2 Internal capability
Dasamut puts a great effort to upgrade market position into low-end markets.
This company; however, has limited human resources and capabilities. This is difficult
for the company to increase capabilities with existing employees. Mr. Ampoon
Aurjongmanee, a second-generation owner who graduated Master of Business
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Administration from a leading university in Thailand, has utilized knowledge and
experiences to strategically shift market position from traditional trade to modern trade
and international markets.

2.3.2.3 External linkage
Similar to the CG, the Dasamut has external linkage with customers, suppliers,
and universities for knowledge transfer. Prior to 2013, the Dasamut concentrated on
distributing fish snack products to the traditional-trade market, where the products are
sold in big bulks to retailers and wholesalers. Therefore, the main target market was
low-end customers. The company has built a strong relationship and network with
traditional wholesalers and retailers in Thailand. Most of their customers suggested the
company to provide more variety of fish snack flavors. After becoming a top manager
at Dasamut, Mr. Aurjongmanee has developed a strong relationship with modern
traders, and he used this network for products and packaging development.
Besides customers, Dasamut and its major supplier have been closely working
and growing together since 1999. This supplier has supplied more than 50% of its fish
snack products to the Dasamut. Therefore, they have developed a sustainable, strong
relationship. Although Dasamut has no international standard certification, its supplier
has been granted certificates from the Central Islamic Committee of Thailand and GMP
standards. The Dasamut does not have a formal R&D unit. This company relies heavily
on an R&D team of its major supplier for production. The Dasamut and the supplier’s
R&D team have developed products together. The know-how knowledge such as
product recipes, production techniques, and packaging design are shared between the
two partners.
The Dasamut target universities and schools by organized events and roadshows
to promote new products. These increase brand awareness and make people recognize
their products. The company collaborates with Rangsit University to create a marketing
plan and promotional activities. They also support universities and school activities
such as seminars or academic training.

2.3.2.4 Strength of the firm
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The strength of the Dasamut lies in its strong business networks. The founder
of this company has developed strong ties with traditional-trade customers across
Thailand over the years. This allowed the company to build an exclusive product
distribution network in which their customers would only buy products through
Dasamut and refused to buy directly from Dasamut’s suppliers. The owner, Mr.
Aurjongmanee, is now establishing business networks in the modern-trade market and
relying partly on his personal networks such as friends. From these networks, he can
informally conduct marketing research which allows him to receive feedback and
suggestions directly. Traditional-trade market experiences are beneficial for further
expansion into modern-trade markets. The company proactively participates in
seminars and exhibitions, that are organized by the government sectors, such as the
Office of SMEs Promotion (OSMEP) and Board of Investment (BOI). These activities
enable the company to obtain new marketing ideas and expand their networks. Through
the government’s seminars, the company has learned how to protect their brand by
registering trademarks before participating in international roadshows.

2.3.2.5 Firm innovation and paths to innovation
2.3.2.5.1 Product innovation
The Dasamut launched a new product, which is fish strips with white sesame
paste in 2015. An original idea of this product came from a popular fish snack in Japan.
A challenge was to differentiate its product in an existing market. The company
collaborated with suppliers to explore an existing fish snack with black sesame seeds
in Thailand since an existing product has weaknesses such as bad aftertaste and rancid
odor. Through this collaboration, they were able to develop new fish snack by using
imported white sesame seeds from Japan to improve upon the black sesame seed
drawbacks. This helps to differentiate this new product from other similar products in
the Thai modern-trade market.
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What

Why/How

Who

• New idea for fish
snack product

• Visited Japan and saw market
opportunity

• Owner

• Research existing
market

• Tested similar product in existing
market

• Owner

• Find unique ingredient
of new product

• Changed from black to white
sesame

• New production
techniques

• Cutting and preserve techniques at
supplier R&D team

• Packaging design

• Designed packaging and ask
friends to vote the most popular

• Owner,
network

• Market research

• Explore target customer
• Distribute free sample

• Owner

• Launch new product to
the market

• Supermarket, convenience store
(7-11, Lawson), and department
store

• Owner

• Owner &
supplier
collaboration

Figure 2.4 Product innovation of Dasamut Company Limited

The company, additionally, designed packaging to enhance perception of
premium products and high-quality ingredients. Based on suppliers’ experiences and
customers’ feedback, the company introduced new packaging that increases the
product’s shelf life with better design. The company also conducted informal market
research by distributing 300,000 packs of free samples to friends and their networks for
feedback and suggestions. Results from this informal market research lead the company
to improve packaging by including nutrition information and high-quality graphics.
This helps to attract female and health-conscious customers. They are the major target
customers of fish snacks in the modern-trade market. This company collaborates with
domestic and international modern-trade retailers to adjust its packaging for specific

Ref. code: 25625822301031OFP

25

requirements of each retailer. The process of new product development is illustrated in
Figure 2.4.

2.3.2.5.2 Process innovation with suppliers
Through close collaborations with suppliers, a production process has been
innovated by utilizing the supplier’s production expertise and trial-and-error for fish
trips cutting technique, taste testing, and shelf life improving. They also make an
experiment on how to spread the white sesame seeds between layers of fish paste. They
also found a way of cutting fish paste in a specific size in the way that the taste of the
product is better than other cutting patterns. In the process of squeezing layers of fish
paste together, they designed a specific machine to provide an equal compression on
the fish paste. The process of new process development is illustrated in Figure 2.5.
What

Why/How

Who

• New
packaging
design

• Design specifically for new product
• Create more premium design
• New design that prolong product life cycle

• Owner,
supplier
R&D team

• Nutrition
information

• Healthy awareness
• Customers are more educated

• Customers

• Design
adjustment

• Requirement from modern traders
• Adjust to qualify the packaging standard

• Owner,
modern
trader

• Market
research

• Show proposed design to his network/friends
• Explore market to identify target customer
• Distribute free sample

• Owner,
friends,
network

• Penetrate
modern trade
market

• Launched new products in premium
department store (The Mall, Tesco Lotus)
• Plan to launch in famous convenience store
(7-11, Lawson)
• Branding strategies

• Owner

Figure 2.5 Process innovation of Dasamut Company limited

2.3.2.5.3 Position innovation
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The second-generation owner has the vision to expand to the modern-trade
market due to market saturation conditions in the traditional-trade market. As a result,
the company collaborated with suppliers to develop new products and packaging to
serve this new market. The firm, then, utilized their expertise as a trading firm to
proactively contact retailers in the modern-trade market. The position innovation is
shown in Figure 2.6.
What

Why/How

Who

• Traditional trade

• Rely on a supplier
• Distribute fish snack in big bulk to
local shops/ market

• Suppliers,
Customers

• Upgrading
business position

• Company growth and develop new
market

• 2nd Generation

• New packaging
design

• Health conscious awareness
• Nutrition and ingredient information

• Customers

• New market
strategy

• Attract medium and high-level
customers
• Brand awareness

• Owner

• Modern trade

• Sell product though high level and
premium market

• Owner

• Position
innovation

• Upgrade itself from low-level to
high level-market

Figure 2.6 Position innovation of Dasamut Company Limited

2.3.2.6 Obstacles to innovation
Marketing is the core competency of Dasamut. This company has limited
production capabilities. This company mainly relies on the major supplier for
production capabilities. Therefore, the sustainability of the production depends upon
the relationship between the company and its supplier. Besides, Dasamut has relatively
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limited financial and human resources. The non-formal and formal R&D activities of
the Dasamut are shown in Table 2.2.
Table 2.2 Non-formal and formal R&D activities of Dasamut Company Limited
Problem-solving and
activities lead to R&D
• Develop packaging design
and nutrition
• PDI
• PCI

Non-formal R&D
• Trial-and-error to discover a
new taste for a new product
• Marketing testing trough the
owner network
• PDI
• PCI
• Position innovation

Formal R&D of suppliers
• Create a new product
which requires a new
process and new machine
• PDI
• PCI

2.3.3 Case study 3: Company A
2.3.3.1 Background information
Company A is a beverage manufacturing company, which was operated in 2012.
This family business company manufacture ready-to-drink product (carbonated soft
drinks and non-carbonated soft drinks) with an annual sale of USD 3.125 million in
2015. Company A is a spin-off firm from Company X, which was established by the
first generation 30 years ago producing and selling concentrated flavored syrup under
its own brand. Company A is 100% locally owned. This company operates in an
Original Brand Manufacturer (OBM) and OEM. The customers are from China,
Cambodia, and Russia. The major markets of this company are 40% modern-trade
market (Makro, Tesco Lotus, and CJ Express), 40% export market (Lao PDR,
Cambodia, and China), and 20% traditional-trade market.

2.3.3.2 Internal capability
An owner of Company A is the son of the owner of Company X. He graduated
from a public university in northern Thailand. The second-generation entrepreneur has
no prior experience in the food industry and no long-term innovation strategies.
Company A recruited local people as employees. There are 30 employees with 16 staffs
in carbonated soft drink line and 14 staffs in non-carbonated soft drink line. All
employees are line workers except one head technician with no engineering
background. The company continually and informally conducted trial-and-error taste
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testing among the employees to improve product taste. As a result, there had been issues
with inconsistent taste of products in the past.

2.3.3.3 External linkages
Company A has external linkages with customers, suppliers, and the
government. For customer's linkage, Company A was established in response to
Company X’s customer demands. Company X’s traditional-trade wholesalers wanted
ready-to-drink products. Currently, Company A utilized its customers’ feedback and
complaints for product improvement. Company A communicates with wholesale
customers to improve the products (packaging and tasting) and provides online
channels such as website and Facebook Page for customers’ feedback. For example,
the problem with taste inconsistency mentioned earlier was brought to the company’s
attention via customers’ feedback.
For linkages with suppliers, the syrup from Company X is used as the raw
material to produces the new product in Company A. There is no knowledge transfer
between the two companies. However, Company X provided an existing network of
suppliers and distributors to Company A. Thus, Company A has strong relationships
with its suppliers and distributors. In the past, Company A has occasionally utilized its
supplier as a source of innovation. For example, Company A owner collaborated with
a bottle supplier to create a new hard plastic bottle for drinks.
For the governmental linkage, the company became a member of the
Department of International Trade Promotion in 2013. A foreman was sent to various
governmental training programs, such as training for the wastewater treatment system,
packaging, and quality standards. Consequently, Company A was able to attain three
standards in 2013: Food and Drug Administration Thailand (FDA), HALAL, and GMP.
Therefore, the governmental linkage led to process improvements for Company A.

2.3.3.4 Strength of the firm
The only strength of this firm is its strong relationship with Company X for the
syrup supply. The new product and process improvements rely mainly on the trial-anderror process.
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2.3.3.5 Firm innovation and paths to innovation
2.3.3.5.1 Product innovation
Company A has two types of PDI: new products and new packaging. The
company is currently in the process of launching new carbonated fruit juices. Company
A created a new package by using hard plastic bottles instead of existing glass bottles.
The new bottle idea came after the owner has seen the soft drink in plastic bottles from
Malaysia and Japan. In 2014, Company A collaborated with a bottle supplier to develop
a hard-plastic bottle. This is the glass bottles are too heavy and fragile. This new type
of bottle serves the same function as the glass bottle, but the plastic bottle is lighter and
less fragile. That was new for the soft drink market in Thailand. After a struggle during
the process of new packaging development, they tried to contact the third party for help,
but it was unsuccessful. Therefore, the owner started to learn plastic bottle
manufacturing process by himself via books, Internet, and collaborated closely with
suppliers for the successful package innovation. This leads to incremental PDI for
Company A.

2.3.3.5.2 Position shift
Company A started to introduce products to a modern market in 2014 due to the
traditional market disapproval of new packaging (i.e., hard plastic bottles). The new
package looked too expensive from the perspective of the traditional-trade customers,
even there is no difference in sale prices. The company was forced to move to high-end
market of modern trade which requires additional information such as nutrition
information on the label. Then the company sent staffs to join government training
programs for proper format and form of the label (e.g., the size of barcode, nutrition
table, and wordings). This incident reflects an unintentional position shift of the firm to
a new market. The path for product and position innovation of Company A is shown in
Figure 2.7.

Ref. code: 25625822301031OFP

30

What

Why/How

Who

• Owner identify glass
bottle problem

• Glass bottle is easy to break and
heavy to carry

• Owner

• Collaborate with bottle
supplier to develop new
package

• Owner and bottle supplier
developed new package by using
R&D of supplier

• Owner &
Supplier

• New plastic bottle

• Hard plastic bottle can solve the
problem of glass bottles

• Owner

• Product Innovation

• Hard plastic bottle is new to firm
that produce carbonated soft drink

• Owner

• Traditional Market

• Company lunch new product with
hard plastic bottle

• Owner

• Modern trade market

• Company expand market
• Company contact modern trade
customer

• Customer,
Owner

• Accidental position shift

• Company make modern label as
customer require
• Products sale in Makro, Tesco
lotus, and CJ express

• Owner

Figure 2.7 Product innovation of Company A

2.3.3.5.3 Process innovation
Company A did not have a water treatment system. Then they learned this
system by sending employees to join governmental training programs. Then the
company was able to develop a new process in the water treatment system. This PCI
enables the company to attain a higher standard. Paths for PCI are shown in Figure 2.8.
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What

Why/How

Who

• Government training
and development
policy

• Government support for SMEs to
have higher standard

• Government

• Training with
government

• Government provide training and
capacity building

• Government

• Create water treatment
system

• Company joined government
training and visit company with
water treatment system

• Owner

• Upgrading process

• Company applied knowledge from
training to construct water treatment
system

• Owner

• Process Innovation
(Water treatment
system)

• Company get higher standard: FDA,
GMP, and HALAL

• Government

Figure 2.8 Process innovation of Company A

2.3.3.6 Obstacles to innovation
Company A is a small firm with limited resources for innovation. Major
obstacles are limited innovation strategies and market research, less qualified engineers,
and limited mindsets of the entrepreneur. The non-formal and formal R&D activities of
Company A are shown in Table 2.3.
Table 2.3 Non-formal and formal R&D activities of Company A
Problem-solving and activities
Non-formal R&D
lead to R&D
• Collaboration with customers • Trial-and-error of the taste
to create a modern label of the • Collaboration with the
product
government get higher standard
• Company expands products to and new process (the water
modern-trade market
treatment system)
• PDI
• PCI
• Accidental position shift

Form R&D of
suppliers
• Collaboration with
suppliers to create a
hard bottle
• PDI

2.3.4 Case study 4: Company B
2.3.4.1 Background information
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Company B was founded in 2006 with 100% locally owned. This company is a
food manufacturer, serving bake snacks to markets. In 2015, the company expanded to
a new product line of fried snacks. There are 40 staffs in the two production lines (5%
foreman and 95 % technical staffs). Company B is an OBM, where more than 80 % of
the sale is domestic, and the other 20 % is sold through middleman along the border of
Lao PDR and Cambodia. In 2015, Company B attained GMP standard, and they
generated USD 2 million in sales.

2.3.4.2 Internal capability
Company B is a family business. An owner’s vision for innovation is unclear.
The company does not have any plans to expand to modern-trade market in the near
future. Most employees were recruited from a neighboring country. All employees are
line staffs with no engineer or technician. Product quality and process are all randomly
checked by the line staffs.

2.3.4.3 External linkage
In order to meet the minimum requirements of GMP and FDA standards, the
company receives some governmental training. The government is the most essential
driver for capability improvements of Company B. Occasionally, customers’ feedback
is used to improve product quality.

2.3.4.4 Strength of the firm
The strengths of Company B are knowledge of market trends and quick response
to satisfy customers. This lets Company B improve product taste to match customers’
preferences.

2.3.4.5 Firm innovation and paths to innovation
2.3.4.5.1 Product innovation
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The current trend of fried snacks in Thailand led the company to develop a new
production line. The owner bought a machine from a Chinese supplier. Since this is a
low-end supplier for cheap machinery, knowledge transfer and services from the
supplier are limited. A machine is labeled in Chinese that is difficult for the firm.
Therefore, their staff needs a long time to learn how to use and to set up the machine.
The path for PDI is shown in Figure 2.9.
What

Why/How

Who

• Customers prefer fried
snack

• Customer preferences

• Owner

• New Machine

• Owner went to exhibition and
bough the machine from China

• Owner

• Trial-and-error to
create new product

• Start new process
• Design a new package
• Design a new label of products by
sending staff to train with
government

• Owner,
Government

• New product (Fried
snack)

• Create new brand
• Export to Lao PDR and Cambodia

• Owner

• Product innovation

Figure 2.9 Product innovation of Company B

2.3.4.5.2 Process innovation
Production quality and standard of company B are also developed based on the
government requirement. FDA is a minimum standard requirement for food and drug
product in Thailand. GMP is also a minimum standard, which they got in 2015. PCI in
the company are incremental in responses to the requirements and support from the
government. The path for PCI is shown in Figure 2.10.
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What

Why/How

Who

• Government training
and development
policy

• Government support for SMEs
to have higher standard

• Government

• Training with
government

• Government provide training
and capacity building

• Government

• No GMP standard

• Company joined government
training

• Owner

• Upgrading process

• Company applied knowledge
from training and prepare for
government audit (GMP
standard)

• Owner

• Process innovation
(FDA, GMP)

• Government auditor

• Government

Figure 2.10 Process innovation of Company B

2.3.4.6 Obstacles to innovation
Internal obstacles are lack of innovation strategies, financial resources, qualified
engineers/technicians, and mindsets of an entrepreneur. Human resource capability is
low in both foreign languages and technical knowledge. The entrepreneur has no clear
vision of innovation. An external obstacle is the low capability of suppliers. The
problems with suppliers are not only communication, but also the limited service. These
obstacles make the company grow up slowly. When the company bought a new
machine from China, the company choose an inexpensive one due to the financial
limitation. The non-formal R&D and formal R&D activities of Company B are shown
in Table 2.4.
Table 2.4 Non-formal and formal R&D activities of Company B
Problem-solving and activities lead to R&D
• Collaboration with the government to get a
higher standard (GMP)
• PCI

Non-formal R&D
• Trial-and-error of the taste
• PCI

2.4 Cross-case comparison
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A cross-case comparison for similarities and differences of each case is
illustrated in Table 2.5. There are three main parts in this cross-case table: (1) firm
characteristics, (2) types of innovation with how and why those innovations happen,
and (3) firm internal and external obstacles for firm development.
Table 2.5 Cross-cases comparison of each firm
Category
Ownership
Structure
Firm size
Market

Chaveevan Group
• 100% locally
owned

Dasamut

Company B

• 100% locally
owned

• 100% locally
owned

• Large firm (2000+ • Small firm (40+
employees)
employees)

• Small firm (20+
employees)

• Small firm (40 +
employees)

• Japan
• European
• The Middle East &
Asia

• Thailand
• Lao PDR
• Cambodia
• Vietnam

• 40% (Lao PDR, • Thailand
Cambodia,
• Lao PDR
China)
• Cambodia
• 40% in modern
trade in Thailand
(Tesco Lotus,
7/11, Macro)
• 20% in Thai
traditional trade

• PDI
• PCI
• Position
innovation

• PDI
• PCI

Classification • PDI
of innovation • PCI

• 100% locally
owned

Company A

PDI

• Made-to-order
• Sesame fish
with customer’s
snack (active
specification
R&D)
• Customers demand • Packaging
new PDI
innovation for a
• R&D is passive
new product
(active R&D)

PCI

• Accreditation of
national/internatio
nal standards based
on customer needs.
• Incremental
production process
improvement

• PDI
• PCI

• New carbonated • Fried snack
soft drink line
(supplier’s idea)
• Innovate Package
for an old
product
• New taste

• R&D
• Local
collaboration
government
with a supplier at regulation leads
the supplier’s site to process
• Improve Fish
improvement
snack cutting
process for cost
savings, taste
• New machine to
produce a new
product

• Local
government
regulation leads
to process
improvement
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Why

• Company growth • Company growth
• Customers’
(maturity of
requirements for
traditional trade
category)
standards
• Customers’
accreditation
requirements for
• Owners and
professional
standard
accreditation
manager’s high
• Competition with
standard quality
upgrading
leading firms in
objective
the modern trade
• Process
improvement from
machinery
suppliers’
recommendation

• Developing new • Customer’s
product for the
changing
existing market
behavior
• Overcoming
• Government
breaking glass
regulatory
bottle problem
requirements
• New markets for (FDA, GMP)
plastic bottle
require a new
label for a bottle
• The government
program to train
entrepreneur
(FDA, GMP,
water treatment
system)

How

• Internal effort
• Owner/manager’s
vision or initiative
• Human resource
capability building
• Recruiting staff
with innovative
ideas
• External linkages
• Customers (EU or
Japan and modern
trade)
• Suppliers of
machinery

• Internal effort
• Owner’s vision
or initiative
• External linkages
• Customers
(modern trade)
• Suppliers (R&D
facility at
supplier’s site)
• Owner’s personal
business network

• Internal effort
• Owner’s vision
or initiative
• Supplier (father
of the owner)
• External linkages
• Government
(FDA and
Ministry of
Industry)
• Customer
(modern trade)

• Conflict of ideas
from different
family members
• Old employees
resist changing

• Limitation on no. • Limitation on no. • Limitation on
of employees and of employees and no. of
their capability
their capability
employees and
(absorptive
(absorptive
their capability
capacity)
capacity)
(absorptive
capacity)
• R&D is based on
collaboration
with one main
supplier

Internal
Obstacles

External
Obstacles

• Variety of standard • Maturity of the
and accreditation
market for a fish
required by
snack in
overseas’ customer traditional trade
• Overseas market
• New to middleconditions and
to-high end
exchange rate
customers
fluctuation
• New to the
• Economic crisis
export market
• Avian influenza
disease

• Internal effort
• Owner’s vision
or initiative
• External
linkages
• Customers
(traditional
trade)
• Government
(FDA and
Ministry of
Industry)

• Severe
• Severe
competition in
competition in
the carbonated
the traditional
drink market in
trade
the modern trade
• Customers in the
traditional trade
do not prefer the
plastic bottle
(position shift)
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From Table 2.5, the four firms share similar characteristics, where they all are
family businesses with 100% locally owned. Only CG is a large firm with more than
2,000 employees. The CG mainly sell their products domestically inside Thailand and
export to Japan, the EU, the Middle East, and Asia. The other three firms are small
firms, where they sell their products mainly in Thailand (traditional and modern market)
and other neighboring countries such as Cambodia, Lao PDR, and Vietnam. All firms
are managed by the second-generation owner with technical support and knowledge
acquisition from their parents except Company B, which was started and managed by
an experienced professional manager.
Each firm achieves both PDI and PCI. Only the Dasamut innovate position
innovation intentionally and successfully, where Company A is accidentally and
unintentionally shift to position innovation due to market conditions. With value-added
to their products, these two companies move the position of their products from
traditional-trade to modern-trade successfully.
There are different levels of PDI. From these case studies, each firm
successfully innovates its products in packaging, label/nutrient information, taste, and
shelf life by using existing technology and/or new technology through machine
utilization. The CG set up a formal R&D department internally to bring more
innovation, while the other firms only have non-formal R&D and have no plan to set
up formal R&D. The PDI of the non-formal R&D firms are happened as in the
followings: (1) The Dasamut utilize R&D facility of the main supplier for innovation
because the parent’s generation has a strong and well-established relationship over a
couple of decades, (2) the Company A collaborate with suppliers to create new plastic
bottle for packaging, and (3) the Company B innovate through trial-and-error on a new
machine from China to start a line of fried snack production.
These companies basically drive PCI (quality improvements, safety, and
hygiene) through external linkages. Customers and/or government requirements on an
international/national standard lead to PCI. The CG hired a professional manager, who
is an expert in quality control and standards from a customer’s firm. The CG actively
improves their process because they have high-class customers with high requirements
and R&D department for process improvement. The Dasamut improves its product
shelf life, packaging, and label in accordance with modern trade requirements. Besides,
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Company A and Company B accredited FDA and GMP to comply with governmental
regulatory. The Dasamut and Company A send their employees for training, which is
organized and supported by the government.
Therefore, the firm innovation (position, product, and process) are mainly
driven by customers’ requirements, saturations of the traditional market, new market
opportunities in modern and overseas markets, and local competitions, etc. The
professional/high experiences of the top management and owner’s vision are vital in
expanding and growing for a firm because they know how to set a focus strategy to
empower innovation. Investing in R&D need lots of financial support, so only a large
firm like the CG could afford formal R&D. The other small firms could not afford their
own formal R&D department, and they also have no plan for setting up formal R&D.
How R&D happens in developing countries, where there is no formal R&D
establishment within a firm and/or a weak linkage with universities or research
institutes?
R&D in a non-formal way helps SMEs with limited financial resources and
human resources to bring innovation through ideas initiative from the owner and/or top
management. Vision or idea is the key catalyze to upgrade firm innovation capabilities.
The vision or idea simply happens through (1) an owner or top management join the
exhibition, which is held in developed countries such as machinery/equipment expo
and trade fair, and (2) personal overseas trip. Then they bring ideas to share with their
managers and employees, integrate with their existing knowledge, and innovate with
their products or process. These help to create value for their products and production
process. The trial-and-error process is implemented within a non-formal R&D firm.
From these case studies, the owner and/or top management are in the hand of the second
and third generation, who are highly educated. For instance, the CG is currently
managed by the second generation with a master’s degree in business administration
from the USA. The Dasamut is also managed by the second generation with a master’s
degree from a local university. These show that high educated management tends to
open and absorb new knowledge passionately to improve firms’ absorptive capacity for
firm innovation.
Besides, knowledge of innovation can be acquired through external linkages
with customers and suppliers. Knowledge is mainly transferred from these supply chain
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networks. From our case studies, each firm achieves PDI from customers’
requirements, where they need to improve their manufacturing process. To match with
those standards of a manufacturing process, they need suggestions for PCI from
suppliers with standardizing from customers. Some firms also learn from an
association, sale in a modern-trade, and the government. For example, governmental
regulations and policies force firms to innovate their product and process, where the
firms are required to have the minimum standards, i.e. FDA and GMP. These force the
firms to improve safety and hygiene in their product and production process. Therefore,
innovation in products and processes are occurred through customers’ requirements,
with the support and suggestions from customers, suppliers, and other related parties.
These external linkages sometimes provide training to local firms for employees’
capability development.
To achieve innovation, firms also face lots of internal and external obstacles. As
a family business, these firms face internal obstacles such as limited experiences of the
top management/owner on the company vision for innovation development, a rooted
mindset of employees in resisting to change, limited financial and capital resources to
invest in formal R&D, etc. From our case studies, only the CG passionate with
innovation because this is a large firm with enough financial and capital resources for
a formal R&D establishment. The CG; moreover, sent their employees for training with
oversea machinery suppliers to improve their capabilities while the Company A and
Company B sent their employees to get basic training, offered by the government on
different topics to meet local industry’s standard. For external obstacles, each company
tried to adapt to local and international market changes, economic conditions, and
customers’ behaviors on requirements for a local and international standard. These
changing highly affect small firms with limited financial and human resources. Thus,
to cope with these obstacles, firms need to (1) improve absorptive capacity for
knowledge transfer from supply chain networks, (2) innovate in either formal or nonformal ways, (3) flexible with market trend and customer requirements, (4) collaborate
with government for standardization, and (5) develop employee capabilities internally
and externally. These help firms to maintain sustainable survival and stay competitive
in their business.
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2.5 Conclusions and further studies
From our case studies, the large firm, i.e., the CG tends to have more PDI and
PCI. This might result from formal R&D, financial capability, human resources, and
capability to expose to global customers and suppliers. These do not happen by chance,
but it happens by high vision of the top management and educated/experiences of the
top management and professional managers. These are different from small firms i.e.,
Dasamut Company, Company A, and Company B, where these firms mainly have
limited capabilities and have no specific plans for formal R&D.
we would like to draw common good corporate strategies for firm capabilities
development as follows. First, firms are recommended to hire high experienced
executive management and managers with technical knowledge in the area. Second,
exposure to the international markets and trade fairs are necessary because these
activities could increase innovative ideas inside the firms. Third, firms need to arrange
training for their employees and create a knowledge-sharing environment for
knowledge co-creation. Fourth, we observed that owners and family members who run
more innovative firms are educated abroad or have a higher degree, e.g., engineering
or master’s in business administration.
From the qualitative approach, we get in-depth knowledge on innovation
capabilities development. These findings give us ideas to investigate different sources
of innovation. Thus, we would like to conduct the quantitative approach to study
relationships and effects of (1) knowledge-based management practices, (2) global
supply chain networks, and (3) roles of knowledge sharing approaches on firms’ PDI
and PCI as presented in Chapter 3, Chapter 4, Chapter 5, respectively.
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CHAPTER 3
KNOWLEDGE-BASED MANAGEMENT PRACTICES
Overview: This chapter examines effects of knowledge-based management practices
on Product Innovation (PDI) and Process Innovation (PCI) within formal and nonformal R&D manufacturing firms. Data for this empirical statistical analysis is
collected from January 2016 to the end of March 2016 from 111 manufacturing firms,
located in Thailand. This analysis is empirically analyzed by using a multiple linear
regression method. Results indicate that the formal R&D firms perform better in
knowledge-based management practices, comparing to the non-formal R&D firms in
both PDI and PCI.

3.1 Introduction
An increasing of manufacturing firms makes business environments become
more intense either formal R&D firms (Boeing, Mueller, & Sandner, 2016;
Dzhumashev, Mishra, & Smyth, 2016) or non-formal R&D firms (Sterlacchini, 1999).
To stay competitive in markets, a business owner has to invest in PDI (Mantovani,
2006; Petsas & Giannikos, 2005), PCI (Ma & McSweeney, 2008; Reichstein & Salter,
2006), position and paradigm innovation (Baregheh, Hemsworth, Rowley, & Davies,
2012), absorptive capacity utilization (Kuo-Feng, Ku-Ho, Lei-Yu, & Pang-Hsiang,
2015), technological competency (Vega-Jurado et al., 2008), supply chain networks
(Wong et al., 2013), human resource development (Zhang & Yin, 2012), market
expansion (Martinez-Ros, 1999), and/or collaboration (Alarcón & Sánchez, 2013;
Santamaría et al., 2009). Either internal or external collaboration is regarded as sources
of knowledge transfer, e.g., collaborations with suppliers, customers, competitors,
universities, and/or research centers (Arranz & Fdez. de Arroyabe, 2008). Internal and
external interaction, e.g., meetings and discussions, lead to innovation. Suggestions,
comments, and recommendations from all parties are taken into consideration to share
with related parties. Thus, this chapter studies effects of knowledge-based management
practices on PDI and PCI within formal and non-formal R&D manufacturing firms.

Ref. code: 25625822301031OFP

42

The chapter is presented as follows. The literature review summarized in
Section 3.2. Then the methodology is described in Section 3.3. The results and
discussions are drawn in Section 3.4. The conclusions and further studies are presented
in Section 3.5.

3.2 Literature review
Nonaka and Takeuchi (1995) stated that the firms cannot create knowledge on
its own without the initiative of an individual and an interaction that takes place within
groups. Knowledge can be amplified or crystallized at the group level through dialogue,
discussion, experience sharing, and observation either internal within a firm or external
with suppliers and/or customers. These help to create innovation, which is a key driver
for organizational development as presented in Section 1.1. Y. N. Lee and Walsh (2016)
studied the nature of knowledge, which affected differently in innovation productivities
of formal or non-formal R&D firms. Workers gain experiences and knowledge in
courses of their daily routine jobs, and innovative ideas can be generated from
knowledge which is built across firms. Knowledge does not only generate in the R&D
laboratory. Santamaría et al. (2009) investigated sources of innovation beyond formal
R&D in low and medium technological Spanish manufacturing firms. They also
explore how PCI happens when firms have non-formal R&D activities and use only
external resources. Thus, activities for innovation may affect differently for formal and
non-formal R&D firms.
Formal R&D activities are examined as systematic and organized activities
(OECD/Eurostat, 2018), where non-formal R&D activities are considered as collecting,
processing, and applying information for problem-solving (Kleinknecht, 1987). Formal
R&D and non-formal R&D are important indicators of innovative capabilities. These
enable firms to discover new product and process development. OECD (2015) defined
R&D as activities, comprised of creative and systematic work, undertook to increase
stocks of knowledge. This knowledge comes from humankind, culture, and society.
Thus, this chapter studies effects of knowledge-based management practices on PDI
and PCI within the formal and non-formal R&D firms as shown in Figure 3.1.

H1: Effects of knowledge-based management practices on PDI.

Ref. code: 25625822301031OFP

43

H2: Effects of knowledge-based management practices on PCI.
Knowledge-Based
Management Practices

Effec
t

Product Innovation;
Process Innovation

Figure 3.1 Effects of knowledge-based management practices on innovation

This chapter contributes to the existing literature by introducing factors of
knowledge-based management practices, that significantly influenced the PDI and PCI
in the formal and non-formal R&D firms.

3.3 Methodology
There are four main steps for data collection. First, questionnaires are
constructed in accordance with our research topic. Second, there are 1000 sets of
questionnaires are copied and distributed to manufacturing firms, located in Thailand.
There are three ways of data distribution: post office, e-mail, and walk-in interview.
The questionnaires are sent to presidents, owners, directors, managers, and chief
executive officers. Third, there are only 111 sets of the questionnaire are received,
which is equivalent to 11.1%. These respondents are included for further statistical
analysis. These received questionnaires are regarded as medium return rate. The process
of data distribution and data collection was done from early January 2016 to the end of
March 2016. There are five parts in the questionnaire, but in this chapter, we use only
variables from Part 1: Profile of an establishment, Part 2: Achievements for upgrading
PDI and PCI, and Part 3: Knowledge-based management practices. Last, after inputting
the data into SPSS, a multiple linear regression method is used to analyze the effects of
knowledge-based management on firm innovation. The dependent and independent
variables of this analysis are presented in Table 3.1 and Table 3.2, respectively.
In this chapter, PDI and PCI are selected from Part 2. The 3-point Likert Scale
is used for PDI, where 0 = Not tried yet, 1 = Tried, 2 = Achieved. For PCI, we use the
4-point Likert Scale, where 0 = No, 1 = Little, 2 = Somewhat, and 3 = Much. The
independent variables are selected from Part 3. We use Dichotomous Questions for the
independent variables, where 0 = No and 1 = Yes. There are four types for each PDI
and PCI. Factors of each type of innovation are given in Table 3.1. There are 10 factors
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of knowledge-based management practices as shown in Table 3.2. The mean and
standard deviation of the dependent variables (PDI and PCI) and independent variables
(knowledge-based management practices) are given in Table 3.1 and Table 3.2,
respectively.
Table 3.1 Types of PDI and PCI
Dependent Variables
PDI1 Redesigning packaging or significantly changing appearance
design.
PDI2 Significantly improving existing products.
PDI
PDI3 Producing new products based on existing technologies.

Mean

SD

0.814

0.817

0.873

0.852

PDI4 Producing new products based on new technologies.

0.824
0.765

0.883
0.869

PCI1 Reducing defects during a manufacturing process

1.595

1.048

PCI2 Reducing delivery delays

1.874

1.096

PCI3 Reducing lead time to introduce a new product

1.207

1.010

PCI4 Reducing labour-input (person-hour)

1.324

1.088

Mean

SD

0.631

0.485

0.514
0.700

0.502
0.424

0.700

0.411

0.881

0.253

KMP7

Independent Variables
Having a meeting to learn the successful experiences of a QCC
group
Having a meeting to share the successful experience of a QCC
group
Sharing experiences of R&D or innovative activity in the QCC
Sharing experiences of R&D or innovative activity in the
proposals from your customers and/or suppliers
Information exchange among employees using Facebook,
Twitter, or other SNS
Designing a new product or service with the main customers
and/or suppliers
Suppliers make suggestions to improve product

0.473
0.536

0.502
0.501

KMP8

Suppliers make suggestions to improve quality control

0.545

0.500

KMP9

Suppliers make suggestions to improve cost control

0.209

0.409

0.318

0.468

PCI

Table 3.2 Knowledge-based management practices
KMP1
KMP2
KMP3
KMP4
KMP5
KMP6

KMP10 Having a research meeting with the main suppliers

3.4 Results and discussions
3.4.1 Data description
Demographics of respondents are illustrated in Table 3.3. This table gives the
basic information of the manufacturing firms, who responses to our questionnaires. The
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frequency and percentage of firms within formal R&D and non-formal R&D are given.
Then the total frequency and percentage, are also included.
Table 3.3 Demographics of respondents
Sections

Descriptions

Ownership
structure

100% locally owned
100% foreign owned
Joint Venture
Total
01-19 employees
20-49
50-99
100-199
200-299
300-399
400-499
500-999
1000-1499
1,500-1,999
2,000 and above
Total
Less than 10,000
10,000-24,999
50,000-74,999
75,000-99,999
100,000-499,999
500,000-999,999
1.0-4.9 mil.
5.0-9.9mil
10 million and above
Total

Employees

Total Asset

Non-Formal R&D
N
%
50
45.00%
0
0.00%
4
3.60%
54
48.60%
17
15.50%
14
12.70%
8
7.30%
7
6.40%
4
3.60%
0
0.00%
1
0.90%
2
1.80%
0
0.00%
0
0.00%
0
0.00%
53
48.20%
3
3.20%
1
1.10%
1
1.10%
1
1.10%
14
15.10%
5
5.40%
10
10.80%
3
3.20%
5
5.40%
43
46.20%

Formal R&D
N
%
42
37.80%
9
8.10%
6
5.40%
57
51.40%
6
5.50%
7
6.40%
11
10.00%
1
0.90%
9
8.20%
3
2.70%
0
0.00%
2
1.80%
5
4.50%
3
2.70%
10
9.10%
57
51.80%
1
1.10%
3
3.20%
1
1.10%
0
0.00%
5
5.40%
7
7.50%
10
10.80%
1
1.10%
22
23.70%
50
53.80%

Total
N
92
9
10
111
23
21
19
8
13
3
1
4
5
3
10
110
4
4
2
1
19
12
20
4
27
93

%
82.90%
8.10%
9.00%
100.00%
20.90%
19.10%
17.30%
7.30%
11.80%
2.70%
0.90%
3.60%
4.50%
2.70%
9.10%
100.00%
4.30%
4.30%
2.20%
1.10%
20.40%
12.90%
21.50%
4.30%
29.00%
100.00%

3.4.2 Hypotheses testing
Results from this analysis are classified into PDI and PCI. Then we investigate
innovation in formal and non-formal R&D firms. The significant level in this statistical
analysis is denoted by the number of the asterisk (*), where (*), (**), and (***), referred
to the 90%, 95%, and 99% Confidence Interval (CI), respectively.

3.4.3 Product innovation
The influences of knowledge-based management practices on the PDI are
illustrated in Table 3.4. The information exchange among employees by using
Facebook, Twitter, and/or SNS (KMP5) positively influences on redesigning packaging
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or significantly changing appearance design (PDI1) within non-formal R&D firms.
This is significant because PDI1 is the basic development of a manufacturing firm. This
activity is highly significant to accomplish the first type of PDI. Mostly, formal R&D
firms pass the PDI1 already, so this is not significant for them anymore. They tend to
focus more on other types of innovation rather than the PDI1. Therefore, suggestions
from suppliers to improve quality control (KMP8) negatively affect their existing PDI
inside formal R&D firms.
Table 3.4 Effects of knowledge-based management practices on PDI
PDI1
PDI2
NonNonFormal
PDI
Formal
Formal
R&D
R&D
R&D
Beta
Beta
Beta
KMP1
0.327
-0.211 0.010
KMP2
-0.133 0.302
0.213
KMP3
-0.162 0.098
0.032
KMP4
-0.075 0.045
0.062
KMP5
0.322* -0.118 0.083
KMP6
0.247
-0.190 0.292*
KMP7
0.221
0.349
0.178
KMP8
0.222
-0.270* -0.142
KMP9
0.176
0.162
0.141
KMP10
0.026
0.140
0.130
R Square 0.282
0.031
0.253
F
1.457
1.884
1.251
Note: *p<0.1; **p<0.05; ***p<0.01

Formal
R&D
Beta
-0.060
-0.029
0.307*
0.056
0.009
-0.192
0.229*
-0.318
0.196
0.303*
0.409
2.835

PDI3
NonFormal
R&D
Beta
0.273
-0.025
0.132
-0.261
0.248
0.190
0.143
0.241
0.287
-0.133
0.220
1.042

PDI4
NonFormal
Formal
R&D
R&D
Beta
Beta
0.055
0.300
-0.194 -0.144
0.431
0.164
-0.249 -0.104
-0.031 0.221
-0.111 0.067
0.352
0.291*
-0.244* -0.032
0.098
0.312*
0.380
-0.051
0.362
0.271
2.331
1.375

Formal
R&D
Beta
-0.066
0.092
0.162
-0.175
-0.057
-0.203
0.258
-0.161
0.066
0.310
0.179
0.894

Designing a new product or service with the main customer and/or supplier
(KMP6) positively influences on significantly improving existing products (PDI2) for
non-formal R&D firms. In Thailand, the non-formal R&D firms have limited
capabilities, capitals, and human resources, so information from the customers and/or
suppliers are helpful for them to introduce new products and/or improve existing
products. However, firms with formal R&D have enough resources to introduce and
improve the product within their formal R&D team already, so cooperation with the
outside party (customers and/or suppliers) are not the only way for innovation. Sharing
experiences of R&D or innovative activities in the QCC (KMP3), making suggestions
to improve products by the suppliers (KMP7), and having research meetings with the
main suppliers (KMP10) become the vital sources of PDI2 for the formal R&D firms.
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Suggestions to improve the quality of the suppliers (KMP8) are not important
in producing new products based on existing technologies (PDI3). This causes a
negative impact on the process of new product development. Quality control shall be
applied after the new products are innovated and prepared to go into the market;
otherwise, the firms can lose their attention to new product development.
Suppliers make suggestions to improve products (KMP7) and cost control
(KMP9) are important for the non-formal R&D firms to produce a new product based
on new technologies (PDI4) because suppliers have more experiences than the owners
of non-formal R&D firms. Suppliers can provide ideas related to costs and development
of a new product in a productive way.

3.4.4 Process innovation
The influences of knowledge-based management practices on the PCI are
illustrated in Table 3.5.
Table 3.5 Effects of knowledge-based management practices on PCI
PCI1
PCI2
NonNonFormal
PCI
Formal
Formal
R&D
R&D
R&D
Beta
Beta
Beta
KMP1
-0.023
0.291
0.019
KMP2
0.292
-0.316 0.061
KMP3
0.510*** 0.153
-0.247
KMP4
0.118
-0.205 0.396*
KMP5
-0.156
-0.070 0.099
KMP6
-0.050
-0.126 -0.113
KMP7
-0.065
0.084
0.241
KMP8
0.219*
0.288* 0.079
KMP9
-0.128
-0.078 -0.082
KMP10 -0.154
0.103
-0.072
R Square 0.469
0.154
0.2220
F
3.627
0.819
1.1730
Note: *p<0.1; **p<0.05; ***p<0.01

Formal
R&D
Beta
0.509
-0.644
0.042
0.075
-0.354
0.031
-0.224
0.018
0.040
0.451***
0.251
1.509

PCI3
NonFormal
R&D
Beta
0.077
0.064
0.322
-0.029
-0.087
-0.004
0.005
0.287*
-0.021
-0.036
0.173
0.859

PCI4
NonFormal
Formal
R&D
R&D
Beta
Beta
0.288
-0.093
-0.034 0.356
0.009
0.206
-0.120 0.123
-0.147 -0.116
-0.104 0.080
0.134
0.020
-0.024 0.140
0.001
-0.031
0.246
-0.060
0.138
0.183
0.721
0.916

Formal
R&D
Beta
0.171
-0.083
0.051
-0.160
-0.099
-0.013
0.000
0.075
0.088
0.226
0.099
0.496

Sharing experiences of R&D or innovative activity in the QCC (KMP3) and
suppliers make suggestions to improve QCC (KMP8) can reduce defects during a
manufacturing process (PCI1) for non-formal R&D firms. Moreover, the suggestions
to improve quality control from the suppliers (KMP8) also positively influence on PCI1
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for the formal R&D firms. Therefore, QCC positively influences on the PCI1 for both
formal and non-formal R&D firms.
Sharing experiences of R&D or innovative activity in the proposals from the
customers and/or suppliers (KMP4) and having research meeting with the main
suppliers (KMP10) positively influence on reducing delivery delays (PCI2) for nonformal R&D firms and formal R&D firms, respectively. Normally, non-formal R&D
firms do not have enough capabilities, capital, and resources. Sharing experiences from
the customers and/or suppliers are helpful to reduce delivery delays. On the other hand,
firms with formal R&D have enough resources; therefore, having a meeting with the
main suppliers can reduce delivery delays.
The non-formal R&D firms can reduce lead time to introduce a new product
(PCI3) when the suppliers make suggestions to improve quality control (KMP8).
Repeatedly, suppliers become an important source to provide information on PCI to the
owners of non-formal R&D firms. There are not any factors of knowledge-based
management practices, influence on reducing the labour-input (PCI4) for both formal
and non-formal R&D firms.

3.5 Conclusions and further studies
This chapter studies the influence of knowledge-based management practices
on PDI and PCI within formal and non-formal R&D firms. From our empirical
statistical analysis, we found that information exchanging among employees using
Facebook, Twitter, or other SNS (KMP5), designing a new product or service with the
main customers and/or suppliers (KMP6), and suppliers make suggestions to improve
cost control (KMP9) are positively and significantly influence on PDI1 (redesigning
packaging or significantly changing appearance design), PDI2 (significantly improving
existing products), and PDI4 (Producing new products based on new technologies) in
the non-formal R&D firms, respectively.
Other factors, i.e., sharing experience of R&D or innovative activities in the
QCC group (KMP3), suppliers make suggestions to improve products (KMP7), and
having research meetings with the main suppliers (KMP10), are important for the PDI2
(significantly improving existing products) within formal R&D firms. There are not
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any factors of knowledge-based management practices positively influence producing
new products based on existing technologies (PDI3).
There are not any noticeable differences in PCI between the formal and nonformal R&D firms. The important factors, influenced on the PCI, are sharing
experiences of R&D or innovative activities in the QCC (KMP3), sharing experiences
of R&D or innovative activity in the proposals from your customers and/or suppliers
(KMP4), suppliers make suggestions to improve quality control (KMP8), and having
research meeting with the main suppliers (KMP10). These factors positively influence
PCI1 (reducing defect during manufacturing process), PCI2 (reducing delivery delays),
and PCI3 (reducing lead time to introduce new products).
Thus, knowledge-based management practices are critical for PDI and PCI in
both formal and non-formal R&D firms. Some practices are not directly significant, but
adopting these practices are complementary to each other. From this chapter, we found
that knowledge is transferred mainly among the supply chain members, i.e., customers
and suppliers. This guides us to study relationships of supply chain ownership structure
and firm innovation as presented in Chapter 4.
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CHAPTER 4
GLOBAL SUPPLY CHAIN NETWORKS
Overview: Joining global supply chain networks enhance firm innovation
performances as they need to satisfy various standards requirements from overseas
customers. This chapter provides empirical evidence of the benefits of joining global
supply chain networks. We categorized five types of supply chain ownership structures:
Pure Domestic Chain, Pure Joint Venture (JV) Chain, Pure Multinational Corporation
(MNC) Chain, Export Chain, and Import Chain. This study investigates differences in
innovation performance among the five supply chain ownership structures. One-way
ANOVA is used to analyze 856 responses, collected from the Thai manufacturing
industry during 2011-2016. Results indicate that firms in the Pure MNC Chain have the
highest levels of Product Innovation (PDI) and Process Innovation (PCI). There is less
innovation for the Pure JV Chain, Export Chain, Import Chain, and Pure Domestic
Chain, in decreasing order. This means that firms in global supply chain networks have
better innovation capabilities than firms in local supply chain networks. The innovation
of local firms can be enhanced by knowledge transfer and knowledge co-creation after
joining global supply chain networks.

4.1 Introduction
Foreign direct investments, exports, and reallocation of resources from
agriculture to service and manufacturing have driven the Thai economy. These are the
main mediators for knowledge transfer to domestic firms (Kuroiwa, 2017). Knowledge
is transferred to domestic firms through machine learning, collaboration, Joint Venture
(JV), designing, testing, reverse engineering, and QCC (OECD, 2013). Investments in
R&D are still low for most domestic firms. Multinational Corporation (MNC) firms
usually do R&D, design, and develop product outside Thailand. Thus, the Thai
government needs to invest in human resources development and motivate the domestic
firms to collaborate with the JV and MNC firms such that the domestic firms can
acquire new innovation through knowledge transfer and knowledge co-creation
(OECD, 2013).
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The supply chain structure is defined as the cooperation and collaboration of a
firm with suppliers and customers across extensive enterprises (Stock, Greis, &
Kasarda, 2000). Being a part of a supply chain structure is important, but this is
inadequate for knowledge transfer. Firms need to build global supply chain networks
to achieve higher levels of knowledge transfer for firm innovation (Stock et al., 2000).
In addition, domestic firms need to improve their absorptive capacities (Minbaeva,
Pedersen, Björkman, Fey, & Park, 2003) and build trust with their customers (Kim,
Hur, & Schoenherr, 2015) such that they can benefit from new knowledge transfer in
their networks. Scaringella and Burtschell (2017) stated that being poor in
organizational absorptive capacity can lead to the unsuccessful transferring of explicit
and tacit knowledge.
Knowledge is transferred back and forth among the supply chain networks. The
knowledge is transferred from headquarters to overseas affiliates through expatriates as
agents of knowledge transfer, and the expatriates become the agents of learning from
the overseas affiliates to headquarters (Tsang, 1999). Alliances between MNC firms
and domestic firms lead to new knowledge development. The domestic firms actively
contribute to transfer, coordinate, and utilize the MNC firms’ knowledge. These
activities support the MNC firms for new knowledge creation, knowledge integration,
and knowledge dissemination (Hong & Snell, 2015). Machikita, Tsuji, and Ueki (2016)
investigated knowledge transfer among supply chain networks by introducing Kaizen
practices.
Supply chain networks are widely investigated, but no researchers have done an
empirical study on the supply chain ownership structure. Therefore, this chapter
investigates differences in innovation among the five types of supply chain ownership
structures: Pure Domestic Chain, Pure JV Chain, Pure MNC Chain, Export Chain, and
Import Chain. This chapter contributes to the existing theory by defining which types
of supply chains have higher capabilities for innovation performance and shows how
to improve their innovation capabilities. This chapter is organized as follows. Section
4.2 briefly summarizes the literature review. The methodology is described in Section
4.3. Section 4.4 presents the results and discussions. Then, the conclusions and further
studies are drawn in Section 4.5.
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4.2 Literature review
The business environment has become so competitive in the current fastchanging market. Thus, this is important for firms to improve their absorptive capacities
(Kuo-Feng et al., 2015; Minbaeva et al., 2003), technological competency (VegaJurado et al., 2008), supply chain integration (Wong et al., 2013), human resource
development (Zhang & Yin, 2012), market expansion (Martinez-Ros, 1999), and
collaboration (Alarcón & Sánchez, 2013; Santamaría et al., 2009), etc., such that they
can guarantee long-term survival with competitive advantages. Those may results in
PDI (Earle, 1997; Manders et al., 2016; Mantovani, 2006; Petsas & Giannikos, 2005),
PCI (Capitanio et al., 2010; Ma & McSweeney, 2008; Reichstein & Salter, 2006),
position/paradigm innovation (Baregheh et al., 2012), and market expansion (MartinezRos, 1999), etc. Acs and Audretsch (2003) stated that PDI and PCI are widely
implemented by SMEs. Details of PDI and PCI are presented in Section 1.1. In this
chapter, we would like to present features of the PDI and PCI as shown in Table 4.4.
Dyer and Nobeoka (2000) studied the knowledge sharing within Toyota’s
network to create and manage the high performance of suppliers. Toyota shared
knowledge with suppliers in a very productive way. This allowed the suppliers in the
network to extend their dynamic learning capability beyond firm boundaries. Toyota
believed that this network is important to create competitive advantages by combining
diversities of knowledge residing within the network. Toyota found that suppliers can
learn faster after joining Toyota’s network. This network consisted of three main
advantages. The first advantage was motivating members to share their valuable
knowledge openly, so knowledge transfer happened among members of the network.
This network also prevented knowledge spillover to their competitors. The second
advantage was preventing members of the network from free riding. The third
advantage was reducing the costs of exploring new explicit and tacit knowledge
(Nonaka & Konno, 1998; Nonaka & Takeuchi, 1995) since some knowledge already
existed within their network. Thus, Toyota’s network creates space for knowledge
sharing among suppliers. This openness in knowledge sharing help firms to improve
innovation performance (Ferraris, Santoro, & Bresciani, 2017). The greater the
diversity of the cooperation network, the higher the benefits of generating new
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innovation (Beck & Schenker-Wicki, 2014). In other words, global integration help to
standardize firms’ products and processes (Berchtold, Pircher, & Stadler, 2010).

4.2.1 Supply chain ownership structure
Creating new knowledge for innovation development requires intensive and
extensive

interactions

internally

within

a

firm

and/or

externally

with

customers/suppliers because knowledge is hidden within the supply chain networks
(Nonaka et al., 2008). The external sources of knowledge are mainly linked with
International Business (IB) and the Global Value Chain (GVC). The IB focuses on
knowledge flows between the headquarter and its subsidiaries, where the GVC focuses
on knowledge flows that take place between the customers (a leading firm) and its value
chain suppliers (local firms) (Contractor & Lorange, 2002). The IB analysis helps us to
understand how MNC firms can stay competitive in the fast-changing market, where
the GVC analysis offers a comprehensive view of internationalization and competitive
opportunities among the supply chain networks (customers, firms, and, suppliers) (Di
Maria, Ponte, & De Marchi, 2014). In this study, the GVC is investigated to see how
important of knowledge transfer among supply chain networks.
GVC was defined as theory, used to manage externalization in a global context
(Di Maria et al., 2014). The GVC studied on interfirm linkage and global industries,
where these shift studies from a single firm to firms in value chains (Di Maria et al.,
2014). The GVC has got more attention during this competitive business environment
due to an increase of MNC firms’ investment in an emerging economy. The presence
of MNC firms as foreign direct investors developed the economics of a host country
and improved the capabilities of local firms through capital, technology, skills, and
knowledge spillover (Ghauri & Yamin, 2009). The GVC affected patterns of
international trade and provides growth opportunities, especially in Asia and the
Pacific, where the SMEs were an engine of economic growths (Abe & Proksch, 2017).
The GVC approach specifically examined how values were generated, distributed,
appropriated, redistributed, and destroyed along functionally integrated but
internationally dispersed activities (Bair, 2009). The MNC firms can achieve superior
economic performance through internationalization if they can properly manage
resource mobility, appropriate value, and guarantee network stability (Di Maria et al.,
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2014). The GVC seeks to identify conditions, arrangements, and governance, which are
likely to occur in upgrading or downgrading economic development (Barrientos,
Gereffi, & Rossi, 2011).
The GVC analysis provided two main holistic views on global industries:
governance approach and upgrading approach (Cattaneo, Gereffi, & Staritz, 2010). The
governance approach was defined as a top-down process by which leading firms
integrated dispersed economic activities, geographically, and organizationally. The
governance approach referred to both the process by which particular players in the
chain exert control over other participants, and how these leading firms (chain drivers)
appropriate or distribute values that were created along the chain (Bair, 2009).
However, upgrading approach was defined as the bottom-up strategy, which was used
by countries, regions and local firms to maintain or improve their positions and
outcomes in the global economy (Barrientos et al., 2011). The upgrading approach
referred to knowledge dynamics, where this was used as a path to move up value chains
of firms, mainly in the developing country (Gereffi, 1999). These two approaches;
hence, identify how knowledge flow for innovation development within the value
chains from leading firms (Customers) to the local firms (suppliers), and vice versa (Di
Maria et al., 2014). These showed that knowledge is transferred back and forth among
the supply chain networks. This is similar to a study of Tsang (1999), where knowledge
is transferred from headquarters to overseas affiliates through expatriates as agents of
knowledge transfer, and the expatriates become the agents of learning from the overseas
affiliates to headquarters.
Di Maria et al. (2014) highlighted three key insight on how MNC firms evolve
and cope in the GVC analysis: (1) an organizational form of international firms, (2)
internationalization paths between outsourcing and offshoring, and (3) knowledge
management in international organizations and networks. This means that working in
the GVC requires diverse thinking on interactivity, partners, setup, and governance,
where involving customers and/or consumers in the innovation process is crucial (Esko,
Zeromskis, & Hsuan, 2013). With active supports of leading firms (customers) in the
GVC, the local firms (suppliers) tends to upgrade their PDI and PCI (Schmitz, 2006).
The external sources of knowledge also found in the clustering theory, where
the industrial cluster was defined by Porter (1990) as “a geographically proximate
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group of firms and associated institutions in related industries, linked by economic and
social interdependencies.” Whereas high-tech industrial cluster was defined by W.
Wang and Yang (2012) as “a group of companies and associated institutions co-located
in a certain area which is mutually related, complementarily and/or competitively in the
domain of high-technology industries”. These two groups of cluster linkages provide
firms opportunities to access external sources of knowledge to improve firm
capabilities, e.g., producing value-added products and improving production processes
(Nooteboom, 1999). The higher the degree of cluster linkages, the higher the possibility
of innovation development in a cluster (Chandrashekar & Mungila Hillemane, 2018).
Local firms, especially SMEs, have limited financial resources, low technological
capabilities, insufficient infrastructure, and a low level of managerial skills (Sudhir
Kumar & Bala Subrahmanya, 2010). To handle with these obstacles, firms need to join
with other supply chain members, e.g., other firms, customers, and/or suppliers because
this supply chain network helps firms to achieve, align, and mobilize resources
effectively and efficiently for innovation development (Bullinger, Auernhammer, &
Gomeringer, 2004).
The supply chain networks were defined as the cooperation and collaboration
of firms with the suppliers and customers across extensive enterprises (Stock et al.,
2000). In this study, only customers, firms, and suppliers are considered as the three
members of supply chain networks, where each member of the supply chain networks
possesses only one type of ownership structure. The ownership structure was defined
as the distribution of equity with regard to votes and capital (Wahl, 2006). Boeing et al.
(2016); Bragoli, Cortelezzi, and Marseguerra (2016) defined two groups of ownership:
Privately Owned Enterprises (POEs) and State-owned Enterprises (SOEs). In this
context, three types of ownership structure in the POEs group are considered, i.e., 100%
locally owned (Domestic), Joint Venture (JV), and 100% foreign owned (MNC).
The supply chain networks and ownership structure have been extensively
studied in the literature, where different types of ownership structures affect differently
on levels of a firm’s internationalization (Majocchi, Odorici, & Presutti, 2016).
Kafouros, Buckley, Sharp, and Wang (2008) highlight the importance of
internationalization in enhancing firm innovation capabilities and firm performance.
The process for internationalization depends on a firm’s resources and its capabilities
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(Clavel, Fernandez-Ortiz, Arteaga-Ortiz, & Valencia, 2017). This internationalization
is helpful for knowledge creation within a firm and knowledge transfer within supply
chain members.
For knowledge transfer, firms need to improve absorptive capacity and build
trust with members in the supply chain networks (Kim et al., 2015). The greater the
absorptive capacity, the higher the knowledge transfer among supply chain members
(Minbaeva et al., 2003). The knowledge transfer from foreign firms does not equally
spillover into local firms (Yi, Chen, Wang, & Kafouros, 2015). Firms may not achieve
adequate benefits if their internationalization with supply chain members is below a
threshold level (Kafouros et al., 2008). Customers were likely to be important for
knowledge transfer in product innovation, whereas suppliers were likely to be important
for knowledge transfer in process innovation (Reichstein et al., 2008).
Besides the knowledge transfer among supply chain networks, the ownership
structure was also studied. Boeing et al. (2016) investigated the effects of different
R&D activities among POEs and SOEs, while Bragoli et al. (2016) studied the
interconnections among capital structure, R&D investment, and ownership
concentration (POEs and SOEs).
From the literature review on IB, GVC, and clustering theory, researchers
mainly studied knowledge spillover among supply chain networks, e.g., from leading
firms (customers) to the local firms (suppliers). Researchers; moreover, studied
(separately) on the supply chain networks and the ownership structure. This leads us to
investigate PDI and PCI among different types of supply chain ownership structure as
illustrated in Figure 4.1.

Supply Chain
Ownership Structures

Different

Product Innovation;
Process Innovation

Figure 4.1 Differences in innovation among supply chain ownership structures

H1: There is no significant differences in product innovation among different types of
supply chain ownership structures.
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H2: There is no significant differences in process innovation among different types of
supply chain ownership structures.

The supply chain ownership structure is defined as a study of ownership
structure in a whole supply chain network. There are five chains of supply chain
ownership structure, which was defined in this chapter. They are Pure Domestic Chain
(Domestic, Domestic, Domestic), Pure JV Chain (JV, JV, JV), Pure MNC Chain (MNC,
MNC, MNC), Export Chain (Domestic/JV/MNC, Domestic/JV/MNC, JV/MNC), and
Import Chain (Domestic/JV/MNC, Domestic/JV/MNC, Domestic). The Pure Domestic
Chain means that the customer, firm, and supplier are all Domestic. This is also the case
of the Pure JV Chain and Pure MNC Chain, where the customer, firm, and supplier of
these two chains are JV and MNC, respectively. The Export Chain refers to the chain
where customers are JV firms or MNC firms. There are two cases that needed to be
excluded from the Export Chain because the Export Chain (JV, JV, JV) and Export
Chain (MNC, MNC, MNC) are already categorized as the Pure JV Chain (JV, JV, JV)
and Pure MNC Chain (MNC, MNC, MNC), respectively. The Import Chain, similarly,
refers to the chain where customers are domestic. There is also one case that needed to
be excluded from the Import Chain because the Import Chain (Domestic, Domestic,
Domestic) are already categorized as the Pure Domestic Chain (Domestic, Domestic,
Domestic). The process of defining each chain is presented in Table 4.2.

4.3 Methodology
4.3.1 Sample and data collection
This chapter is conducted based on our data, which collected annually during
2011-2016. For each year, we conduct both a qualitative and a quantitative approach.
We, first, did an extensive literature review on the topic. Then an outline for a
questionnaire was designed for an in-depth interview with experts in the field, such as
top management or staff who have enough knowledge of their firms (Yin, 2017). After
getting concepts from case studies, we designed a questionnaire for data collection. This
designed questionnaire was commented on and evaluated by three academic professors.
These processes helped us to design a reliable and validated questionnaire before data
collection (Podsakoff et al., 2003).
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The designed questionnaires consist of five parts. In this analysis, we select the
question from Part 1: Profile of an establishment, Part 2: Achievements for upgrading
PDI and PCI, and Part 4: Global supply chain networks. The designed questionnaires
were distributed (in the Thai manufacturing industry) to managers, CEOs, directors,
senior manager, or line group managers, etc., where each respondent in the firms may
have different groups of suppliers and customers, but the designed questionnaire asked
them to highlight only ownership structures of their main customers and main suppliers.
A list of manufacturing firms was selected from the Department of Industrial
Works database, Ministry of Industry, Thailand. Then we collected data from these
firms through post office, email, and walk-in interview. The return rate for data
collection from 2011-2016 is 209, 272, 469, 87, 160, and 111, respectively. Thus, the
total return rate was 1,308 responses. These data are used for our empirical statistical
analysis, to investigate innovation within different supply chain ownership structures
in Thailand.

4.3.2 Data cleaning
There are three steps for data cleaning (Tabachnick & Fidell, 2007). First, we
define the types of supply chain ownership structure by investigating the ownership
structure of a supplier, firm, and customer. If a respondent did not answer the questions
of the ownership structure of his/her supplier, customer, or firm, this respondent was
excluded from our analysis. This exclusion was because we could not classify which
types of supply chain ownership structure that the firm possesses. Of 1,308
questionnaires, there were 158 invalid questionnaires. Second, we separately calculate
the standard deviation of PDI and PCI. If the standard deviation of the PDI and PCI
was all zero, the respondent was also excluded from our analysis. These respondents
did not pay enough attention to answer our questionnaires. They just selected the same
number for responses in each question. From this step, there were 94 invalid
questionnaires. Third, we excluded respondents that have a missing value for more than
20% of the total responses. There were 200 invalid respondents, and these were
excluded. From these three steps, there were 856 questionnaires that were included in
our empirical statistical analysis. The data cleaning process is shown in Table 4.1.
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Table 4.1 Data cleaning process, 2011-2016
Data Cleaning
Total
Invalid
Valid

Step 1 (ownership
structure classification)
1,308
158
1,150

Step 2 (Unengaged
Respondents)
1,150
94
1,056

Step 3 (Missing more
than 20%)
1,056
200
856

4.3.3 Measurement scale
The ownership structure (Domestic, JV, or MNC) of each supply chain member
(supplier, firm, and customer) is extracted from Part 4: Global supply chain networks.
Members of each supply chain network can possess only one type of ownership
structure among the three types. For example, if a firm is Domestic, the firm cannot be
a JV or MNC. This also applies to suppliers and customers for their ownership structure.
The supply chain ownership structures are an independent variable in this study.
From the ownership structure of each supply chain member, there are five types of
supply chain ownership structures (Supplier, Firm, Customer) which are classified in
this research. They are the Pure Domestic Chain (Domestic, Domestic, Domestic), Pure
JV Chain (JV, JV, JV), Pure MNC Chain (MNC, MNC, MNC), Export Chain
(Domestic/JV/MNC,

Domestic/JV/MNC,

JV/MNC),

and

Import

Chain

(Domestic/JV/MNC, Domestic/JV/MNC, Domestic). The Pure Domestic Chain means
that the customer, firm, and supplier are all Domestic. For the Export Chain where the
customer is JV or MNC, the firm can be Domestic, JV, or MNC, and the supplier can
be Domestic, JV, or MNC.
Table 4.2 Types of supply chain ownership structures
The ownership structure of each supply chain member
Types of supply chain
ownership structure
Supplierc
Firmc
Customerc
Domestic
Domestic
Domestic
Pure Domestic Chain
JV
JV
JV
Pure JV Chain
MNC
MNC
MNC
Pure MNC Chain
d
d
d
Domestic/JV/MNC
Domestic/JV/MNC
JV/MNC
Export Chaina
d
d
Domestic/JV/MNC
Domestic/JV/MNC
Domestic
Import Chainb
a. Pure MNC Chain and Pure JV Chain are excluded from the Export Chain
b. Pure Domestic Chain is excluded from the Import Chain
c. Each supply chain member possesses only one type of ownership structure (Domestic, JV,
or MNC)
d. Domestic/JV/MNC means that it can be Domestic, JV, or MNC
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There are two cases that needed to be excluded from the Export Chain because
the Export Chain (JV, JV, JV) and Export Chain (MNC, MNC, MNC) are already
categorized as the Pure JV Chain (JV, JV, JV) and Pure MNC Chain (MNC, MNC,
MNC), respectively. There is also one case that needed to be excluded from the Import
Chain because the Import Chain (Domestic, Domestic, Domestic) are already
categorized as the Pure Domestic Chain (Domestic, Domestic, Domestic). The details
of the supply chain ownership structure are illustrated in Table 4.2.
The dependent variables are extracted from Part 2: An achievement for
upgrading PDI and PCI. There are two main variables in the dependent variables, which
are PDI and PCI. The PDI consists of four types, whereas the PCI consists of eight
types, as shown in Table 4.5. Each main variable has its own measurement scale.
We state whether the firm had PDI in the last two years by (1) redesigning
packaging or significantly changing appearance design; (2) significantly improving
existing products; (3) producing new products based on existing technologies; and (4)
producing new products based on new technologies. A 3-point Likert scale is used to
measure each type of PDI (Tsuji et al., 2018; Ueki & Tsuji, 2018), where 0 = Not tried
yet, 1 = Tried, 2 = Achieved.
We state whether the firm tried to improve the existing process in the last two
years by (1) reducing defects during a manufacturing process, (2) reducing labour-input
(person-hour), (3) reducing unscheduled line stops, (4) reducing workers’ injuries, (5)
reducing plant accidents, (6) reducing delivery delays, (7) reducing dispersion in
product quality, and (8) reducing time for a changeover for a production line. A 4-point
Likert scale is used to measure each type of PCI, where 0 = No, 1 = Little, 2 =
Somewhat, 3 = Much.
PDI and PCI are the dependent variables in this study. The significance level in
this empirical statistical analysis is denoted by the number of asterisks (*), where (*),
(**), and (***) stand for the 95%, 99%, and 99.9% Confidence Interval (CI),
respectively. The supply chain ownership structure is used as an independent variable
in this study.

4.4 Results and discussions
4.4.1 Data description
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The description of respondents is presented as follows. First, we see that 81.4%
of the respondents are Domestic firms. The JV firms and MNC firms account for 10.5%
and 8.1%, respectively. Most firms produce their products to be sold to Domestic
customers, 75.4%. The firms sold only 12.9% to MNC customers and 11.8% to JV
customers. In terms of a firm’s suppliers, 71.5% of the respondents have Domestic
suppliers, 16.2% of the respondents have JV suppliers, and 12.3% of the respondents
have MNC suppliers. The details of the ownership structures of firms, customers, and
suppliers are shown in Table 4.3.
Table 4.3 Ownership structures of firms, customers, and suppliers
Sections
Ownership structure of
Firms

Ownership structure of
Customers

Ownership structure of
Suppliers

Description of each section
100% locally owned (Domestic)
100% foreign owned (MNC)
Joint Venture (JV)
Total
100% locally owned (Domestic)
100% foreign owned (MNC)
Joint Venture (JV)
Total
100% locally owned (Domestic)
100% foreign owned (MNC)
Joint Venture (JV)
Total

N
697
69
90
856
645
110
101
856
612
105
139
856

%
81.4%
8.1%
10.5%
100.0%
75.4%
12.9%
11.8%
100.0%
71.5%
12.3%
16.2%
100.0%

Second, we categorize firms in accordance with their size and supply chain
ownership structures as shown in Table 4.4. From this table, there are 43.9% small
firms, included in our study. The medium and large firms accounted for 24.5% and
31.5%, respectively. The Pure Domestic Chain accounted for 59.6%. This percentage
is followed by the Export Chain (18.8%), Import Chain (15.8%), Pure JV Chain (3.2%),
and Pure MNC Chain (2.7%). There is a small percentage of the Pure JV Chain and
Pure MNC Chain in this study, and they are mostly large firms, which accounted for
88.9% and 78.3%, respectively. In contrast, for the Pure Domestic Chain, the large
firms accounted for 18.2%. This means that the larger the firm, the higher the possibility
of joining global supply chain networks.
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Table 4.4 Size of respondent firms in each supply chain ownership structure
Five Types of Supply
Chain Ownership
Structures
Pure Domestic Chain
Pure JV Chain
Pure MNC Chain
Export Chain
Import Chain
Total

Firm Size (Number of Employees)
Small
Medium
Large
(01-49)
(50-199)
(200-Up)
N
%
N
%
N
%
274 53.7% 143 28.0% 93
18.2%
1
3.7%
2
7.4%
24
88.9%
3
13.0% 2
8.7%
18
78.3%
44
27.3% 42
26.1% 75
46.6%
54
40.0% 21
15.6% 60
44.4%
376 43.9% 210 24.5% 270 31.5%

Each type of
chain, Statistics
N
510
27
23
161
135
856

%
59.6%
3.2%
2.7%
18.8%
15.8%
100.0%

Third, the frequency, mean, and standard deviation of each type of PDI and PCI
are presented as shown in Table 4.5. For PDI, the mean of Producing new products
based on new technologies (0.662) is lower than the other three types of PDI. This
shows that the respondents mainly adopted the first three types of PDI because these
are less complicated, where they do not need a complex level of technology usage.
From respondents, firms mainly focus on reducing workers’ injuries (1.680), reducing
plant accidents (1.697), and reducing delivery delays (1.771) for PCI.
Table 4.5 Types of PDI and PCI
Types of PDI and PCI
PDI Redesigning packaging or significantly changing
appearance design
Significantly improving existing products
Producing new products based on existing technologies
Producing new products based on new technologies
PCI Reducing defects during a manufacturing process
Reducing labour-input (person-hour)
Reducing unscheduled line stops
Reducing workers’ injuries
Reducing plant accidents
Reducing delivery delays
Reducing dispersion in product quality
Reduced time for a changeover of a production line

N
753

Mean
0.888

SD
0.859

747
750
749
853
855
854
855
855
855
854
794

0.858
0.851
0.662
1.543
1.193
1.308
1.680
1.697
1.771
1.527
1.374

0.844
0.826
0.794
0.931
0.981
0.965
1.045
1.063
0.983
0.994
1.008

4.4.2 Product innovation
The PDI consists of 4 types: (1) redesigning packaging or significantly changing
appearance design; (2) significantly improving existing products; (3) producing new
products based on existing technologies; and (4) producing new products based on new
technologies. Our empirical results provide substantial evidence that there are
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significant differences in PDI among the supply chain ownership structures, as
illustrated in Table 4.6.
As shown in Table 4.7, the Pure Domestic Chain has the lowest level of PDI in
(1) redesigning packaging or significantly changing appearance design and (2)
significantly improving existing products. In contrast, firms in the Pure MNC Chain,
Pure JV Chain, and Export Chain show a higher level of PDI in (3) producing new
products based on existing technologies and (4) producing new products based on new
technologies.
Table 4.6 Effects of supply chain ownership structures on PDI
PDI
Redesigning packaging or
significantly changing
appearance design

Between Groups
Within Groups
Total
Between Groups
Significantly improving
Within Groups
existing products
Total
Between Groups
Producing new products
based on existing
Within Groups
technologies
Total
Between Groups
Producing new products
Within Groups
based on new technologies
Total
Note: *p<=0.05; **p<=0.01; ***p<=0.001

SS
16.0
538.6
554.6
11.2
519.8
531.0
21.2
490.1
511.3
14.9
456.7
471.5

df
4
748
752
4
742
746
4
745
749
4
744
748

MS
4.0
0.7

F
5.6

Sig.
0.000***

2.8
0.7

4.0

0.003**

5.3
0.7

8.1

0.000***

3.7
0.6

6.0

0.000***

The results show that firms that join global supply chain networks (Pure JV
Chain, Pure MNC Chain, Export Chain, and Import Chain) have higher PDI than firms
in a completely local supply chain network (Pure Domestic Chain). This may be caused
by the reasons of firms in local supply chain networks are mostly small firms, as
presented in Table 4.4. They are usually family businesses with a limited commercial
focus, limited human and capital resources, low absorptive capacity, and a less
systematic management structure for knowledge creation (Doner et al., 2013). They
mainly utilize only existing local knowledge. Most knowledge might be inherited from
a parent company. Local firms can improve their PDI by extending their network from
local supply chain networks to global supply chain networks. This means that
knowledge might be transferred from foreign customers and/or foreign suppliers to
improve capabilities of local firms (Minbaeva et al., 2003). This finding is also
consistent with Giuliani, Pietrobelli, and Rabellotti (2005), where learning and
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interacting with leading firms help to stimulate and upgrade firm innovation, which is
better than interaction with firms in the same functional position (horizontal cluster),
the same framework of business system or the same national systems. This is because
knowledge for product innovation is co-created between a local firm and its members
in the global supply chain networks (Scaringella & Burtschell, 2017; Zi-Lin & PohKam, 2012). The global supply chain networks help firms to achieve, align, and
mobilize resources effectively and efficiently for innovation development (Bullinger et
al., 2004). Firms with diverse supply chain cooperation, especially small firms, benefit
more in new product innovation (Beck & Schenker-Wicki, 2014).
The knowledge to innovate a new product based on existing/new technology is
acquired through knowledge transfer by joining global supply chain networks or
collaborating with foreign customers (Pure JV Chain, Pure MNC Chain, and Export
Chain) because these two types of PDI require firms to have higher capabilities. Firms
that have foreign customers perform better than firms that have only domestic
customers (Pure Domestic Chain and Import Chain). This is because foreign customers
have various standards requirements. To match these requirements, firms might need
to collaborate and work closely for knowledge acquisition, knowledge transfer, and
knowledge creation. From our direct interviews with the local Thai manufacturing
firms, we find that local firms highly depend on knowledge from their foreign
customers for product quality and standard improvements. Due to differences in
standards between foreign customers and local firms, collaboration among supply chain
members is necessary. Then new knowledge is transferred from foreign customers to
the local firms through collaboration (Jeenanunta et al., 2017).
From the different means (I-J) in each type, a firm in a Pure MNC Chain tends
to have the highest PDI. This is followed by firms in the Pure JV Chain, Export Chain,
Import Chain, and Pure Domestic Chain, in descending order. This shows that firms
that are in global supply chain networks (Pure MNC Chain and Pure JV Chain) tend to
have a higher level of PDI. One of the reasons is that firms in the Pure MNC Chain and
Pure JV Chain are mostly large firms with higher capabilities in engineering for PDI.
The local firms in the Pure Domestic Chain and Import Chain tend to have lower
capabilities for PDI. They should participate in global supply chain networks so that
they can get new knowledge to innovate their products. These findings are consistent
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with Buckley, Clegg, and Wang (2004), where an increase of foreign investors
positively improves the innovation performance of local firms in China. The inward
MNC firms, regardless of their original country, improve the export performance for
foreign firms and local firms, especially in a labour-intensive industry (C. Wang,
Buckley, Clegg, & Kafouros, 2007). Thus, it is critical to create a competitive
environment for foreign firms and strengthen capabilities of local firms to absorb
knowledge spillovers from MNC firms more efficiently and effectively (C. Wang &
Yu, 2007).
Table 4.7 Post-hoc of supply chain ownership structure for PDI
PDI

I

J

I-J

SE

Sig.

Redesigning
packaging or
significantly
changing appearance
design
Significantly
improving existing
products

Pure JV Chain
Pure MNC Chain
Export Chain
Import Chain

Pure Domestic Chain
Pure Domestic Chain
Pure Domestic Chain
Pure Domestic Chain

0.508
0.567
0.224
0.192

0.178
0.194
0.081
0.087

0.004**
0.004**
0.006**
0.027*

95% CI
LB
UB
0.16 0.86
0.19 0.95
0.06 0.38
0.02 0.36

Pure Domestic Chain
Pure Domestic Chain
Pure Domestic Chain
Pure Domestic Chain
Import Chain
Producing new
products based on
Pure MNC Chain Pure Domestic Chain
existing technologies
Import Chain
Export Chain
Pure Domestic Chain
Pure JV Chain
Pure Domestic Chain
Import Chain
Producing new
Pure MNC Chain Pure Domestic Chain
products based on
Export Chain
new technologies
Import Chain
Export Chain
Pure Domestic Chain
Note: *p<=0.05; **p<=0.01; ***p<=0.001

0.433
0.475
0.204
0.561
0.406
0.569
0.415
0.326
0.514
0.378
0.581
0.375
0.445
0.205

0.175
0.191
0.081
0.170
0.181
0.185
0.196
0.078
0.164
0.175
0.179
0.187
0.189
0.076

0.014*
0.013*
0.012*
0.001***
0.025*
0.002**
0.034*
0.000***
0.002**
0.031*
0.001***
0.045*
0.019*
0.007**

0.09
0.10
0.05
0.23
0.05
0.21
0.03
0.17
0.19
0.03
0.23
0.01
0.07
0.06

Pure JV Chain
Pure MNC Chain
Export Chain
Pure JV Chain

0.78
0.85
0.36
0.89
0.76
0.93
0.80
0.48
0.84
0.72
0.93
0.74
0.82
0.35

4.4.3 Process innovation
PCI consists of eight types: (1) reducing defects during a manufacturing process,
(2) reducing labour-input (person-hour), (3) reducing unscheduled line stops, (4)
reducing workers’ injuries, (5) reducing plant accidents, (6) reducing delivery delays,
(7) reducing dispersion in product quality, and (8) reducing time for a changeover of a
production line. From our empirical analysis, there is a significant difference in PCI
among the supply chain ownership structures as shown in Table 4.8.
From Table 4.9, firms in the Pure MNC Chain and Export Chain have better
PCI (post-hoc) than firms in the Pure Domestic Chain and Import Chain in each type

Ref. code: 25625822301031OFP

66

of PCI. Firms in the Pure MNC Chain and Export Chain are also better than firms in
the Pure JV Chain in (5) reducing plant accidents and (6) reducing delivery delays. The
firms in the Pure MNC Chain; moreover, are better than firm in the Export Chain in (3)
reducing unscheduled line stops, and (5) reducing plant accidents.
Table 4.8 Effects of supply chain ownership structures on PCI
PCI
Between Groups
Within Groups
Total
Between Groups
Reducing labour-input
Within Groups
(person-hour)
Total
Between Groups
Reducing unscheduled line
Within Groups
stop
Total
Between Groups
Reducing workers’ injuries
Within Groups
Total
Between Groups
Reducing plant accidents
Within Groups
Total
Between Groups
Reducing delivery delays
Within Groups
Total
Between Groups
Reducing dispersion in
Within Groups
product quality
Total
Reducing time for a
Between Groups
changeover of a production
Within Groups
line
Total
Note: *p<=0.05; **p<=0.01; ***p<=0.001
Reducing defects during a
manufacturing process

SS
15.3
722.4
737.7
10.5
810.6
821.2
13.0
781.0
794.0
29.7
902.4
932.2
39.0
925.6
964.5
26.9
798.1
825.1
25.2
817.7
842.9
20.5
785.4
805.9

df
4
848
852
4
850
854
4
849
853
4
850
854
4
850
854
4
850
854
4
849
853
4
789
793

MS
3.8
0.9

F
4.5

Sig.
0.001***

2.6
1.0

2.8

0.027*

3.2
0.9

3.5

0.007**

7.4
1.1

7.0

0.000***

9.7
1.1

9.0

0.000***

6.7
0.9

7.2

0.000***

6.3
1.0

6.5

0.000***

5.1
1.0

5.2

0.000***

The results show that the firms have better PCI when they have foreign
customers, as seen in the Pure MNC Chain and Export Chain. This means that
knowledge for improving PCI might be co-created and transferred through
collaboration with foreign customers rather than local customers. From our case study,
we also found that local firms can improve their PCI when there are requirements for
standardization such as ISO, 5S, and/or Kaizen from their foreign customers
(Jeenanunta et al., 2017). The customers are a key partner for idea initiation. Then, the
firms need to find qualified suppliers to improve their current production systems.
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Table 4.9 Post-hoc of supply chain ownership structure for PCI
PCI

I

Pure MNC Chain
Reducing defects
during a
manufacturing
Export Chain
process
Export Chain
Reducing labourinput (person-hour)
Pure MNC Chain
Reducing
unscheduled line
stops
Export Chain
Pure MNC Chain
Reducing workers’
injuries
Export Chain
Pure MNC Chain
Reducing plant
accidents
Export Chain
Pure MNC Chain
Reducing delivery
delays

Export Chain

J

I-J

SE

Sig.

Pure Domestic Chain
Import Chain
Pure Domestic Chain
Import Chain
Pure Domestic Chain
Import Chain
Pure Domestic Chain
Export Chain
Import Chain
Pure Domestic Chain
Pure Domestic Chain
Import Chain
Pure Domestic Chain
Import Chain
Pure Domestic Chain
Pure JV Chain
Export Chain
Import Chain
Pure Domestic Chain
Import Chain
Pure Domestic Chain
Pure JV Chain
Import Chain
Pure Domestic Chain
Pure JV Chain
Import Chain
Pure Domestic Chain
Pure Domestic Chain
Import Chain
Pure Domestic Chain
Import Chain
Pure Domestic Chain

0.474
0.532
0.275
0.334
0.276
0.262
0.638
0.441
0.531
0.197
0.769
0.766
0.372
0.368
0.906
0.589
0.472
0.851
0.434
0.379
0.644
0.675
0.528
0.401
0.432
0.286
0.550
0.407
0.269
0.648
0.555
0.319

0.197
0.209
0.083
0.108
0.088
0.114
0.204
0.214
0.217
0.087
0.220
0.233
0.093
0.120
0.222
0.296
0.233
0.236
0.094
0.122
0.207
0.275
0.219
0.088
0.202
0.113
0.209
0.089
0.115
0.213
0.227
0.091

0.016*
0.011*
0.001***
0.002**
0.002**
0.022*
0.002**
0.039*
0.014*
0.023*
0.000***
0.001***
0.000***
0.002**
0.000***
0.047*
0.043*
0.000***
0.000***
0.002**
0.002**
0.014*
0.016*
0.000***
0.032*
0.012*
0.009**
0.000***
0.019*
0.002**
0.014*
0.001***

Pure MNC Chain
Reducing
dispersion in
Export Chain
product quality
Reducing time to a Pure MNC Chain
changeover of a
converting
Export Chain
production line
Note: *p<=0.05; **p<=0.01; ***p<=0.001

95% CI
LB
UB
0.09 0.86
0.12 0.94
0.11 0.44
0.12 0.55
0.10 0.45
0.04 0.49
0.24 1.04
0.02 0.86
0.11 0.96
0.03 0.37
0.34 1.20
0.31 1.22
0.19 0.55
0.13 0.60
0.47 1.34
0.01 1.17
0.02 0.93
0.39 1.31
0.25 0.62
0.14 0.62
0.24 1.05
0.14 1.21
0.10 0.96
0.23 0.57
0.04 0.83
0.06 0.51
0.14 0.96
0.23 0.58
0.04 0.49
0.23 1.07
0.11 1.00
0.14 0.50

The Pure MNC Chain has the highest level of PCI, followed by firms in the
Export Chain, Pure JV Chain, Import Chain, and Pure Domestic Chain in descending
order. One of the reasons is that firms in the Pure MNC Chain, Pure JV Chain, and
Export Chain are mostly large firms with higher capabilities in engineering. They may
adopt various knowledge creation practices, where these practices might be transferred
from their foreign supply chain members or from their foreign customers. The local
firms in the Pure Domestic Chain and Import Chain tend to have lower capabilities for
PCI because they can access only the knowledge from their local supply chain members
or from their local customers. This knowledge is inadequate for effective and efficient
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PCI. Some firms in the Import Chain may have foreign suppliers to improve production
processes, but those foreign suppliers are not directly involved with improving PCI.
They need to know problem specifications from the firm’s owners, where a problem
may come from standards requirements from overseas customers.
Hence, a local firm should participate in global supply chain networks for
knowledge transfer and knowledge co-creation, for improving PCI. This finding is
consistent with Reichstein et al. (2008) and Reichstein and Salter (2006), where they
stated that collaboration with foreign customers and suppliers can improve PCI inside
of firms. This is because knowledge has flowed between the customers (a leading firm)
and its value chain suppliers (local firms) in the GVC (Contractor & Lorange, 2002).
The presence of foreign firms improved capabilities of local firms through the capital,
technology, skills, and knowledge spillover (Ghauri & Yamin, 2009).
The empirical statistical results also align with our qualitative interviews in the
Thai Summit Company. The Thai Summit Company is one of Toyota's suppliers. At
first, this local firm had very limited capabilities in terms of innovation, production
systems, human resources, and standards. After joining Toyota’s Network as a supplier,
the Thai Summit Company got knowledge transfer from Toyota such as Just In Time
(JIT), Toyota Production Systems (TPSs), Kaizen, QCCs, and 5S. The knowledge of
customers helped the Thai Summit Company to improve its capabilities in all sectors.
These capabilities also helped the Thai Summit Company to move ahead of their
competitors. Currently, the Thai Summit Company is one of the leading automotive
parts suppliers in Thailand.

4.5 Conclusions and further studies
This chapter provides empirical evidence of the benefits of joining global supply
chain networks, where each member in the supply chain networks possesses only one
type of ownership structures. From these, five types of supply chain ownership
structures were categorized, i.e., Pure Domestic Chain, Pure JV Chain, Pure MNC
Chain, Export Chain, and Import Chain. Thus, this chapter investigates the differences
in innovation performance among the five types of supply chain ownership structures.
An empirical statistical method, one-way ANOVA, is used to analyse 856 responses,
collected from the Thai manufacturing industry during 2011-2016.
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From this analysis, results indicate that the Pure MNC Chain has the highest
levels of PDI and PCI. Firm innovation is less for the Pure JV Chain, Export Chain,
Import Chain, and Pure Domestic Chain, in decreasing order. This means that the firms
in global supply chain networks have innovation capabilities higher than firms in the
local supply chain network. Local firms could improve and enhance their innovation
capability by joining global supply chain networks because overseas or international
supply chain partners embrace knowledge, which is invisible to the local firms. If local
firms have international suppliers, they tend to send their engineers to learn how to
operate and maintain machines, and if the local firms have international customers, the
country of destination requires the local firms to adopt higher standards. Thus,
interaction and linkages with overseas partners assist the local firms to create and cocreate new knowledge for product innovation and process innovation. New knowledge
might be transferred from overseas partners to improve firms’ capabilities because
foreign firms tend to have higher innovation performance, comparing to local firms
(Peng-Yu, Kuo-Feng, Kai, & Chwo-Ming, 2018).
From this finding, we do not mean that joining the local supply chain networks
do not help local firms to improve innovation, we mean that local firms can get
tremendous invisible knowledge through participating in global supply chain networks.
With active supports of leading firms (customers) in the GVC, the local firms
(suppliers) tends to upgrade their PDI and PCI (Schmitz, 2006). To participate in global
supply chain networks, firms need to improve their absorptive capacity (Chandrashekar
& Mungila Hillemane, 2018; Lew & Liu, 2016) such that they can benefit effectively
and efficiently from knowledge acquisition, knowledge transfer, and knowledge cocreation. With an active support of leading firms in the GVC, the local firms tend to be
able to upgrade innovation capability (Schmitz, 2006).
Besides

supply

chain

knowledge

management,

internal

knowledge

management, which studies the roles of knowledge sharing approaches for innovation
development, is investigated as presented in Chapter 5.
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CHAPTER 5
ROLES OF KNOWLEDGE SHARING APPROACHES
Overview: This chapter empirically investigates the important role of Knowledge
Sharing Approaches (KSAs) as mediators between Internal Knowledge Sources (IKSs)
and Firm innovation. There are 111 surveys collected from presidents, owners,
directors, managers, and chief executive officers of the Thai manufacturing firms from
early January 2016 to the end of March 2016. Results indicate that, first, the
documentation helps the source of knowledge such as middle manager in-charge, line
group manager, and R&D personnel to transform into Process Innovation (PCI).
Second, the documentation and group discussion mediate the R&D personnel to create
Product Innovation (PDI). Thus, the documentation and group discussion are critically
important to mediate the ideas from the source of knowledge to become the innovation.

5.1 Introduction
To maintain and guarantee a sustainable development within the Thai industry,
firms need to strengthen both Internal Knowledge Sources (IKSs) and External
Knowledge Sources (EKSs) through open innovation (Santamaria et al., 2010; Van de
Vrande, De Jong, Vanhaverbeke, & De Rochemont, 2009). Vahter et al. (2014) defined
different types of the EKSs such as customers (Belderbos et al., 2004; Miotti &
Sachwald, 2003; Volpi, 2017), suppliers (Belderbos et al., 2004; Miotti & Sachwald,
2003; Volpi, 2017), competitors (Belderbos et al., 2004; Miotti & Sachwald, 2003),
joint ventures (Scaringella & Burtschell, 2017; Tsang, 1999), consultants (Santamaría
et al., 2009), universities (Belderbos et al., 2004; Fritsch & Slavtchev, 2007; Miotti &
Sachwald, 2003; Volpi, 2017), industry operated laboratories (Mangematin &
Mandran, 2001), and government operated laboratories (Volpi, 2017). Each type of
EKSs is extensively studied by researchers. Miotti and Sachwald (2003) included the
suppliers, customers, competitors, academic institutions, and foreign firms as R&D
cooperation partners. The R&D cooperation partners mainly tend to share fixed R&D
costs and avoid duplication by pooling resources. Belderbos et al. (2004) found that
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competitors and suppliers affect incremental innovation, where customers and
universities affect radical innovation.
There are some papers, studied the IKSs. They stated that the IKSs come to a
firm in different ways, but mostly the IKSs come from an in-house R&D (Vega-Jurado
et al., 2008), in-house training for technical staffs (Sobanke et al., 2014), and trial-anderror (K. Lee, Song, & Kwak, 2015), etc. From direct interviews with the Thai
manufacturing firms, we find that most Thai firms use a ‘Top-down system’, where top
management highly affects firm development. Ideas proposed by the president/owner,
director/executive in-charge, middle manager in-charge, line group leader, R&D
personnel, and/or workers/staff members are quite important for Firm Innovation (FI).
Thus, this study considers proposed ideas from different positions of management as
the IKSs because these matches the real situation of the Thai manufacturing industry.
In this empirical statistical analysis, the group discussion, on-the-job-training,
documentation, and informal circle are used to address whether these are mediators
between the IKSs and FI or not. This chapter is organized as in the following: Section
5.2: literature review, Section 5.3: methodology, Section 5.4: results and discussions,
and Section 5.5: conclusions and further studies.

5.2 Literature review
5.2.1 Internal knowledge sources (IKSs)
Knowledge is important for firm development. Nonaka and Konno (1998) stated
that knowledge is rooted in all positions of employees in firms. Knowledge is deeply
personal and hard to express. The IKSs can be acquired through the participation and
cooperation of every individual in an organization from top management to section
managers, supervisors, and ordinary workers (Watanabe, 1991). Watanabe (1991)
stated that ideas or concepts, proposed by employees in these positions are vital since
they know a working process in a firm more than anybody else.
Some papers have studied the relationship between the IKSs and Firm
Innovation (FI). Y. N. Lee and Walsh (2016) studied the nature of knowledge. They
stated that employees can gain experience and knowledge from their routine jobs. Then
they can generate innovative ideas, where these ideas do not gain only from R&D lab.
The generated ideas are diffused across a firm to get implementation and development.

Ref. code: 25625822301031OFP

72

In addition, the FI also highly depends on abilities and experiences of managers
(Martinez-Ros, 1999). C. R. Li, Liu, Lin, and Ma (2016) highlighted roles of a top
management team in diversifying and deciding firm strategies to focus on innovation.
Nonaka and Takeuchi (1995) stated that the knowledge in a firm cannot create by itself
without an initiative idea of every individual and interaction that takes place across the
firm. Thus, the ideas from each individual of different positions are practically
important for firm development. However, these review papers miss defining initiators
of IKSs.
Doing direct interviews with Thai manufacturing firms, this study found that
most Thai firms use ‘Top-down system’, where top management highly affects firm
development. Six groups of IKSs are categorized in this context. These IKSs are the
president/owner, director/executive in-charge, middle manager in-charge, line group
leader, R&D personnel, and workers/staff members. The proposed ideas from these
initiators are directly or indirectly affect the FI. The indirect effects highly depend on
knowledge sharing approaches.

5.2.2 Knowledge sharing approaches (KSAs)
Knowledge can be amplified or crystallized at a group level through dialogues,
discussions, experiences sharing, and observations either internal within firms or
external with suppliers and/or customers (Nonaka & Takeuchi, 1995). Watanabe (1991)
stated that a vigour and efficiency of Japanese firms were enhanced by the creation of
work organization through QCCs and other small group activities. The activities:
working groups, project teams, informal circles, temporary meetings, e-mail groups,
and frontline contact with customers of every individual in various positions of a firm
can lead to knowledge creation (Nonaka & Konno, 1998). These activities are regarded
as the KSAs.
Nonaka and Takeuchi (1995) defined three main characteristics of knowledge
creation: express inexpressible, disseminate knowledge, and elaborate on ambiguity
and redundancy from an individual to an organization. Hansen and Birkinshaw (2007)
stated that firms cannot just import fads in innovation, they need to consider their
existing knowledge. Cultivating firm-specific knowledge by engaging in a kaizen
process: trial-and-error and in-house R&D can also help the firm to move from OEM
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to Original Design Manufacturer (ODM) or OBM (K. Lee et al., 2015). Most Japanese
firms confirm that QCCs or small group activities are more significant than investing
in the latest technological innovation such as robotization (Watanabe, 1991).
Nonaka and Konno (1998) defined two types of knowledge: explicit and tacit
knowledge. The explicit knowledge can be expressed in words and numbers, and it can
be shared in a form of data, scientific formulae, specifications, and documentation.
Explicit knowledge can be transmitted between individuals formally and
systematically. Hence, the explicit knowledge can be acquired through documentation
and/or training, etc. The tacit knowledge does not easily see and express. The tacit
knowledge is highly personal and hard to formalize, and it is difficult to communicate
or share with others because the tacit knowledge is subjective insight. The tacit
knowledge is deeply rooted in individual actions, experiences and ideas, values, or
emotions that s/he embraces. Thus, tacit knowledge can be acquired from individuals
through a group discussion, motivation, or informal circle, etc. To acquire new
knowledge, there are four types of KSAs, classified in this chapter. They are group
discussion, on-the-job-training, documentation, and informal circle. These KSAs
perform as mediators to diffuse the IKSs to get the Firm innovation.
There are not so many papers, studied mediative effects between the IKSs and
FI by using the KSAs as a mediator in manufacturing firms. They mostly study the
mediator between the Human Resource Management (HRM) practices and FI (Buller
& McEvoy, 2012; Lopez‐Cabrales, Pérez‐Luño, & Cabrera, 2009) and the mediator
between the HRM practices and employees intention to leave (Lam, Chen, & Takeuchi,
2009). In the study of C. R. Li et al. (2016), they found that group discussion can
mediate the relationship between the top management and FI. Therefore, this study
investigates whether knowledge proposed by individuals in different positions directly
influences the PDI and PCI or not. From the literature review, this study proposes the
hypothesis as follows.

Hypothesis: The KSAs are the mediator between the IKSs and firms’ PDI and PCI.
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Knowledge Sharing
Approaches (KSAs)
A

Internal Knowledge
Sources (IKSs)

C
B

Firm Innovation (FI)
• Product Innovation
• Process Innovation

Figure 5.1 Mediator between internal knowledge source and innovation

5.3 Methodology
A questionnaire is constructed to collect data from manufacturing firms in
Thailand. There are three parts of the questionnaires, which are included in this chapter.
Part 1: Profile of an establishment, Part 2: Achievements for upgrading PDI and PCI,
and Part 5: Internal knowledge sources and knowledge sharing approaches.

5.3.1 Data Collection
There are many steps for data collection. First, questionnaires are constructed in
accordance with our research topic. Second, there are 1000 sets of questionnaires are
copied and distributed to manufacturing firms, located in Thailand. There are three
ways of data distribution: post office, e-mail, and walk-in interview. The questionnaires
are sent to presidents, owners, directors, managers, and chief executive officers. Third,
there are only 111 sets of the questionnaire are received, which is equivalent to 11.1%.
These respondents are included for further empirical statistical analysis. These received
questionnaires are regarded as medium return rate. The process of data distribution and
data collection was conducted from early January 2016 to the end of March 2016. Last,
after inputting the data into SPSS, a simple linear regression method is used to analyze
whether the knowledge sharing approaches are really the mediators between the internal
knowledge sources and firm innovation.

5.3.2 Measurement Scale
There are four main different variables, presented in this chapter. They are
internal knowledge source variables, knowledge sharing approach variables, PDI
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variables, and PCI variables. These variables are used dichotomous questions, where 0
= no and 1= yes. The frequency and percentage of SMEs and large firms are provided
with each sub-variable as illustrated in Table 5.1.
Table 5.1 Descriptions of independent, mediator, and dependent variables
Independent, Mediator, and Dependent Variables
IKS1
IKS2
IKS3
IKS4
IKS5
IKS6
KSA1
KSA2
KSA3
KSA4
PDI1

President/Owner
Director/Executive in-charge
Internal
Middle manager in-charge
Knowledge
Line group leader
a
Sources
R&D personnel
Worker/staff members
Group discussion
Knowledge
On-the-job-training
Source
Documentation
Approachesa
Informal circle
Redesigning packaging or
significantly changing appearance
design
Product
a
Innovation
PDI2 Significantly improving existing
(PDI)
products
PDI3 Producing new product based on
existing technologies.
PCI1 Reducing defects during a
manufacturing process
Process
Innovationa PCI2 Reducing labour-input (person-hour)
(PCI)
PCI3 Reducing lead time to introduce a new
product.
a. Dichotomy group tabulated at value 1.

SMEs
N %
66 63.5%
55 59.1%
53 58.2%
41 55.4%
29 47.5%
52 59.1%
42 53.8%
45 56.2%
30 50.0%
32 57.1%

Large Firms Total
N %
N
38 36.5% 104
38 40.9% 93
38 41.8% 91
33 44.6% 74
32 52.5% 61
36 40.9% 88
36 46.2% 78
35 43.8% 80
30 50.0% 60
24 42.9% 56

22 71.0% 9

29.0% 31

16 59.3% 11 40.7% 27
12 60.0% 8

40.0% 20

41 64.1% 23 35.9% 64
34 61.8% 21 38.2% 55
30 63.8% 17 36.2% 47

5.4 Results and discussions
5.4.1 Hypotheses testing
Baron and Kenny (1986) proposed four steps to test the linkages of the
mediation model as follows.
Step 1: Regression of one independent variable on the mediator variable is significant.
Repeat for each variable (Path A)
Step 2: Regression of one independent variable on the dependent variable, ignoring the
mediator, is significant. Repeat for each variable (Path B).
Step 3: Regression of one mediator variable on the dependent variable is significant.
Repeat for each variable (Path C).
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Step 4: The variables, which are significant in Step 1, Step 2, and Step 3, are proceeded
to step 4. In step 4, we do the regression between the independent variable and
the dependent variable, but this time we include the mediator variable with the
dependent variables. Effects of the mediator variable on the dependent variable
in Path C must be stronger than effects of the independent variable on the
dependent variable in Path B.
Perfect mediation holds if the independent variable has no effects when the
mediator variables are controlled; otherwise, the mediator is called partial mediation.
The significant level of the variables depends on the p-value. The significant levels are
denoted by the number of the asterisk (*), (**), and (***), which is referred to 95%,
99%, and 99.9% Confidence Interval (CI), respectively.

5.4.2 Research framework
First, this study considers Knowledge Sharing Approaches (KSAs) as the
mediator variable between Internal Knowledge Sources (IKSs) and Firm Innovation
(FI) as illustrated in Figure 5.1. To prove this assumption, there are four steps needed
to process.
Step 1: Regression of the IKS on KSA is significant. Repeat for each variable (Path A).
Step 2: Regression of the IKS on FI, ignoring the KSAs, is significant. Repeat for each
variable (Path B).
Step 3: Regression of the KSA on FI is significant. Repeat for each variable (Path C).
Step 4: The variables, which are significant in Step 1, Step 2, and Step 3, are proceeded
to step 4. In step 4, we do the regression of the IKS and KSA on the FI. The pvalue of the KSA on the FI in Path C must be less than the p-value of the IKS
on the FI in Path B. Then we state that the KSA is the mediator (Perfect mediator
or Partial mediator) between the IKSs and FI.

5.4.3 Mediators determination for FI
Step 1: The influence of the IKSs on the KSAs (Path A)
In Step 1, the influence of the IKSs on the KSAs is tested. Only the IKS factors,
which significantly influence the KSA factors, are presented in Table 5.2. From this
regression, we find that the director/executive in-charge, middle manager in-charge,
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line group leader, R&D personnel, and worker/staff members significantly affect the
group discussion, on-the-job-training, and documentation.
Table 5.2 Effects of the IKSs on KSAs
The influence of
IKSs on KSAs

Model Summary

IKSs

R

KSAs

Coefficient

R Square

IKS2
KSA1
0.301
0.091
IKS2
KSA2
0.231
0.053
IKS3
KSA1
0.204
0.042
IKS3
KSA2
0.191
0.036
IKS3
KSA3
0.217
0.047
IKS4
KSA1
0.353
0.125
IKS4
KSA2
0.360
0.130
IKS4
KSA3
0.228
0.052
IKS5
KSA1
0.340
0.115
IKS5
KSA2
0.271
0.073
IKS5
KSA3
0.278
0.078
IKS6
KSA1
0.355
0.126
IKS6
KSA2
0.298
0.089
IKS6
KSA3
0.281
0.079
Note: *p<0.05; **p<0.01; ***p<0.001

Adjusted R
Square
0.082
0.044
0.033
0.027
0.038
0.117
0.122
0.043
0.107
0.065
0.069
0.118
0.081
0.070

B

t

Sig

0.371
0.285
0.240
0.225
0.284
0.336
0.337
0.241
0.304
0.024
0.278
0.396
0.331
0.348

3.268
2.454
2.157
2.012
2.270
3.908
3.994
2.423
3.735
2.909
2.999
3.933
3.235
3.026

0.001***
0.016*
0.033*
0.047*
0.024*
0.000***
0.000***
0.017*
0.000***
0.004**
0.003**
0.000***
0.002**
0.003**

Step 2: The influence of the IKSs on the FI (Path B)
In Step 2, we test the influence of the IKS factors on the PDI and PCI factors.
Only the IKS factors, which significantly influence the PDI and PCI, are shown in Table
5.3. From this Table, first, the middle manager in-charge and line group leader
significantly reduce labour-input for the PCI. Secondly, the R&D personnel
significantly influence firms on redesigning packaging or significantly changing
appearance design for the PDI. Moreover, the firms can also reduce defects during a
manufacturing process and lead time to introduce a new product for the PCI.
Table 5.3 Effects of the IKSs on FI
The influence of IKSs on
PDI and PCI

Model Summary

IKSs

R

PDI and PCI

IKS3
PCI2
0.199
IKS4
PCI2
0.186
IKS5
PDI1
0.271
IKS5
PCI1
0.200
IKS5
PCI3
0.170
Note: *p<0.05; **p<0.01; ***p<0.001

R Square
0.039
0.035
0.073
0.040
0.035

Coefficient
Adjusted R
Square
0.031
0.026
0.065
0.030
0.026

B

t

Sig

0.189
0.174
0.590
0.310
0.377

2.114
1.979
2.939
2.040
1.983

0.037*
0.050*
0.004***
0.044*
0.050*
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Step 3: The influence of the KSAs on the PDI and PCI (Path C)
In Step 4, we test the influence of the KSAs on the PDI and PCI. Only the KSA
factors, which significantly influence the PDI and PCI, are presented in Table 5.4.
From the regression analysis, we find that, first, the group discussion significantly
influences the firms to produce new products based on existing technologies. In
addition, the group discussion also significantly reduces defects of the firms during a
manufacturing process. Second, on-the-job-training also significantly influence the
firms to improve existing products. Moreover, on-the-job-training also helps the firms
to reduce defects during a manufacturing for the PCI. Third, the documentation
significantly influences the firms to produce a new product based on existing
technologies. The documentation also helps the firms to improve the PCI such as
reducing defects during a manufacturing process, reducing labour-input, and reducing
lead time to introduce a new product.
Table 5.4 Effects of the KSAs on FI
The influence of KSAs
on PDI and PCI

Model Summary

KSAs

PDI and PCI

R

R Square

KSA1
KSA1
KSA2
KSA2
KSA3
KSA3
KSA3
KSA3

PDI3
PCI1
PDI2
PCI1
PDI3
PCI1
PCI2
PCI3

0.241
0.206
0.293
0.193
0.246
0.321
0.351
0.263

0.058
0.043
0.086
0.037
0.061
0.103
0.123
0.069

Coefficient
Adjusted R
Square
0.049
0.034
0.077
0.028
0.051
0.095
0.115
0.061

B

t

Sig

0.429
0.480
0.550
0.046
0.388
0.672
0.765
0.532

2.471
2.181
3.048
2.035
2.526
3.511
3.872
2.821

0.015*
0.031*
0.003**
0.044*
0.013*
0.000***
0.000***
0.006**

Note: *p<0.05; **p<0.01; ***p<0.001

Step 4: The influence of the IKSs on PDI and PCI by using KSAs
The mediator can be tested when the process in Step 1, Step 2, and Step 3 are
significant. In this step, there are six possible cases, needed to test for the mediator.
For each case in Table 5.5, we test two parts. First, we test only the influence of
independent variables on the dependent variable, which is the same as Step 2 (Path B).
Second, we put the mediator variable with the independent variable. From these two
steps, we can get the significant value for each case before and after adding the mediator
as shown in Table 5.5. From this Table, we can classify whether it is a perfect mediation
or a partial mediation by checking significant of the p-value for each case before and
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after placing the mediator. There is only case 5, which is a partial mediation because
the ideas proposed by the R&D personnel still affect firms directly to reduce the labourinput even we place the documentation as a mediator. For the other five cases, it is a
perfect mediator because each factor of the IKSs no longer directly affects the PDI and
PCI after we place the mediators: group discussion and documentation. Details of each
case are illustrated in Table 5.5.
Table 5.5 Effects of the IKSs on PDI and PCI with mediators KSAs
The influence of IKSs on PDI and PCI
Model Summary
with Mediator KSAs
IV &
R
Adjusted
Cases DV
R
Mediator
Square R Square
No Mediator IKS3
0.233 0.054 0.045
Case 1 PCI2
IKS3
With Mediator
0.386 0.149 0.133
KSA3
No Mediator IKS4
0.238 0.056 0.048
Case 2 PCI2
IKS4
With Mediator
0.386 0.149 0.133
KSA3
No Mediator IKS5
0.197 0.039 0.029
Case 3 PDI3
IKS5
With Mediator
0.270 0.073 0.054
KSA1
No Mediator IKS5
0.197 0.039 0.029
Case 4 PDI3
IKS5
With Mediator
0.276 0.076 0.057
KSA3
No Mediator IKS5
0.288 0.083 0.074
Case 5 PCI2
IKS5
With Mediator
0.403 0.162 0.146
KSA3
No Mediator IKS5
0.193 0.037 0.028
Case 6 PCI3
IKS5
With Mediator
0.291 0.085 0.068
KSA3
Note: *p<0.05; **p<0.01; ***p<0.001

Coefficient
B

t

Sig.

0.666
0.471
0.687
0.548
0.384
0.682
0.307
0.201
0.349
0.307
0.205
0.321
0.627
0.449
0.640
0.390
0.262
0.458

2.476
1.792
3.430
2.530
1.807
3.397
2.003
1.248
1.892
2.003
1.282
1.983
3.109
2.228
3.167
2.037
1.344
2.345

0.015*
0.076
0.001***
0.013*
0.074
0.001***
0.048*
0.215
0.061
0.048*
0.203
0.050*
0.002**
0.028*
0.002**
0.044*
0.182
0.021*

5.4.4 Discussions
Case 1 and case 2 show that the ideas proposed by the middle manager in-charge
and line group leader do not directly reduce labour-input (person-hour) of a firm
directly. The reasons may be that most ideas are not documented, so employees are not
able to be implemented completely. If the ideas are documented, the employees in the
manufacturing process can implement the middle manager in-charge and line group
leader ideas in accordance with the documentation. From Table 5.6, the documentation
is a perfect mediator to mediate knowledge from the middle manager in-charge and line
group leader to reduce labour-input in a manufacturing process.
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From direct interviews with manufacturing firms in Thailand, we observed that
changing or improving the manufacturing process in the factory needs a decision from
the management team. The shop floor employees normally are not motivated enough
to raise their ideas to improve the manufacturing process. Only some conglomerate
companies start having policies to encourage the employees at all levels from shop floor
position to the top management to share the ideas by (1) providing incentive to the
employees, who come up with innovative ideas for the firms, (2) establishing internal
competitions and external exhibitions, and (3) having the small group activities to
discuss problems and propose solutions. Thus, from this analysis, we can observe that
only the middle manager in-charge or line group leader has adequate right to decide
how to improve the labour-input, but their ideas need to be documented first before it
is implemented by the shop floor employees. This finding is consistent with the theory
of Nonaka and Konno (1998), where explicit knowledge can be shared in the form of
data, scientific formulae, specifications, and manuals.
Case 3 and case 4 show that the R&D personnel ideas can help the firms to
produce new products based on existing technologies through a group discussion and
documentation. In Thailand, there are lots of family businesses where products are
inherited from their parent's firm. The top management might not have enough
knowledge to produce new products based on existing technologies. They normally can
improve only the package or design of their products. When the firms are getting bigger
and bigger, they start having the R&D personnel. Then the R&D personnel can propose
the ideas to develop a new product. To get these ideas more practical, the R&D
personnel need to have a group discussion with the top management and the other shop
floor employees. When the ideas are compromised by all parties, it is documented. Then
the shop floor employees can produce products in accordance with recorded guidelines
as stated in the documentation.
From Table 5.6, the group discussion and documentation are the perfect
mediation to mediate knowledge from the R&D personnel and firms’ PDI. This finding
is also consistent with the theory of Nonaka and Konno (1998), where explicit
knowledge can be shared in the form of data, scientific formulae, specifications, and
manuals. It is also consistent with the Watanabe (1991) and C. R. Li et al. (2016),
where they stated that the vigour and efficiency of firms can be afforded through the
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QCCs and other small group activities. This group discussion encourages the
employees to contribute or share the unshared information (Edmondson, 2003). These
activities create ba to motivate communication in all positions of employees within an
organization (Nonaka et al., 2008).
Table 5.6 Summarized effects of the IKSs on PDI and PCI with mediators KSAs
Cases The influence of IKSs on PDI and PCI with Mediator KSAs
No Mediator Middle manager in-charge
Firm reduces labour-input
Case 1
Middle manager in-charge
(person-hour)
With Mediator
Documentation
No Mediator Line group leader
Firm reduces labour-input
Case 2
Line group leader
(person-hour)
With Mediator
Documentation
No
Mediator
R&D personnel
Producing new product
Case 3 based on existing
R&D personnel
With Mediator
technologies
Group discussion
No Mediator R&D personnel
Producing new product
Case 4 based on existing
R&D personnel
With Mediator
technologies
Documentation
No Mediator R&D personnel
Firm reduces labour-input
Case 5
R&D personnel
(person-hour)
With Mediator
Documentation
No Mediator R&D personnel
Firm reduces lead time to
Case 6
R&D personnel
introduce a new product
With Mediator
Documentation

Sig.
0.015*
0.076
0.001***
0.013*
0.074
0.001***
0.048*
0.215
0.061
0.048*
0.203
0.050*
0.002**
0.028*
0.002**
0.044*
0.182
0.021*

Note: *p<0.05; **p<0.01; ***p<0.001

Case 5 and case 6 are also related to case 3 and case 4. Before launching a new
product based on the existing technology, they need to restructure their factory. To
restructure and improve the manufacturing process, they need ideas from the R&D
personnel. The ideas from the R&D personnel cannot directly improve the
manufacturing process like reduce labour-input or lead time to introduce a new product.
These ideas need to be documented first. This documentation might need to be
approved by the top management as mentions in case 3 and case 4. Then the shop floor
employees can restructure the shop floor of the factory in accordance with the ideas
from the R&D personnel step by step, as written in the documentation. From another
interview, a manager at a chicken production company in Thailand stated that ‘we have
to document everything clearly for the shop floor employees; otherwise, they cannot
understand what we want and what customers feel with defect products. Sometimes,
we need to show them in a way that every shop floor employee can understand.’
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From case 5 in Table 5.6, the documentation is a partial mediator. It mediates
the knowledge from the R&D personnel to reduce labour-input in the manufacturing
process. From this case, we can also state that the R&D personnel may also go to the
factory directly to set up the manufacturing process with other shop floor employees.
In case 6, the documentation is a perfect mediator. It mediates knowledge from the
R&D personnel to reduce lead time to introduce a new product.

5.5 Conclusions and further studies
This chapter investigates the important role of Knowledge Sharing Approaches
(KSAs) as mediators between Internal Knowledge Sources (IKSs) and Firm Innovation
(FI). There are four factors, defined in the KSAs including the group discussion, onthe-job-training, documentation, and informal circle. These variables are assumed as
the mediator between the IKSs and FI. We also define six variables for the IKSs. They
are the president/owner, director/executive in-charge, middle manager in-charge, line
group leader, R&D personnel, and worker/staff members. These variables are the ideas
initiators within the firms. There are two main parts to observe in the FI: the PDI and
PCI. There are 3 factors, defined in the PDI (1) redesigning packaging or significantly
changing appearance design, (2) significantly improving existing products, and (3)
producing new products based on existing technologies. There are also 3 factors,
defined in the PCI (1) firms reduced defects during a manufacturing process, (2) firms
reduced labour-input, and (3) firms reduced lead time to introduce a new product.
The questionnaires are constructed on a dichotomous scale to collect the data in
Thai manufacturing firms from early January 2016 to the end of March 2016. There are
three ways of data collection: post office, e-mail, and walk-in interview. There are 111
responses, included in our empirical statistical analysis by using a simple linear
regression method.
The results indicate that, first, the documentation helps the source of knowledge
such as middle manager in-charge, line group manager, and R&D personnel to
transform into PCI. As shown in Case 1, Case 2, Case 5, and Case 6, the ideas proposed
by the middle manager in-charge, line group manager, and R&D personnel do not
reduce firm labour-input and lead time to introduce a new product directly. These ideas
need to be documented first before they can be implemented by shop floor employees.
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The shop floor employees basically improve the manufacturing process in accordance
with the ideas proposed by the middle manager in-charge, line group manager, and
R&D personnel, but these ideas are written in documentation. Thus, the documentation
is critically important to mediate the ideas from the middle manager in-charge, line
group manager, and R&D personnel to bring firms’ PCI.
Second, the documentation and group discussion mediate the R&D personnel to
create firms’ PDI. As illustrated in Case 3 and Case 4, the ideas proposed by the R&D
personnel have no effects on firms to produce new products based on existing
technologies, directly. These ideas are mediated through group discussion and
documentation to get this PDI. Thus, group discussion and documentation are critically
important to mediate the ideas from the R&D personnel to bring firms’ PDI.
Most firms in Thailand adopted the ‘Top-down’ system, where the top
management is a key player in the firm development. To clarify the goodness of their
ideas, they need group discussion with related parties before it is approved. Since shop
floor employees normally take care of and implement on product and process
development in a factory, the ideas need to be documented such that the shop floor
employees can follow the guidelines step by step thoroughly.
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CHAPTER 6
CONCLUSIONS
There is an enormous competition during today's fast-changing world, where
firms need to find an effective and efficient way to create value for innovation
development. This value creation can be achieved by developing an organization to be
a knowledge-based organization (Nonaka et al., 2008) or a learning organization
(Marquardt, 2002). These help firms to maintain their innovation development and
guarantee a sustainable operation in their business. In this dissertation, we study supply
chains and internal knowledge management for Product Innovation (PDI) and Process
Innovation (PCI) in the Thai manufacturing firms by using both qualitative approach
and quantitative approach as shown in Figure 1.1.
For the qualitative approach, we mainly investigate types of innovation for firm
capabilities development. Four manufacturing firms are included for an in-depth
interview, i.e., (1) Chaveevan Group of Companies, (2) Dasamut Company Limited,
(3) Company A, and (4) Company B, as shown in Chapter 2: Innovation Capability
Development: Case Studies of Thai Firms. The consistency of our findings in case
studies is proved through an empirical statistical analysis. In this quantitative approach,
we study differences and relationships of (1) knowledge-based management practices,
(2) global supply chain networks, and (3) roles of knowledge sharing approaches on
PDI and PCI as presented in Chapter 3, Chapter 4, and Chapter 5, respectively. For the
quantitative approach, we analyze each chapter independently. We combined six years
of data, 2011-2016, to analyze benefits of joining the global supply chain networks as
presented in Chapter 4. Whereas, we used only data from 2016 to analyze the effects of
knowledge-based management practices on firm innovation, as presented in Chapter 3;
and the roles of knowledge sharing approach as mediators to create firm innovation as
presented in chapter 5. Concepts for the empirical statistical analysis are adopted
through an in-depth investigation during the case studies and an intensive/extensive
literature review.

6.1 Innovation capabilities development: Case studies of Thai firms
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From these case studies, each firm successfully innovates its products in
packaging, label/nutrient information, taste, and shelf life by using existing technology
and/or new technology through machine utilization. The CG set up a formal R&D
department internally to bring more innovation, while the other firms only adopt nonformal R&D. They do not have any plans to set up a formal R&D unit. The PDI of the
non-formal R&D firms can be achieved by utilizing R&D facility of the main supplier,
collaborating with suppliers to create a new plastic bottle for packaging, and
implementing trial-and-error on a new machine to start a line of fried snack production
for the Dasamut, Company A, and Company B, respectively.
These companies drive PCI through external linkages and customer and/or
government requirements on an international/national standard since quality
improvement, safety, and hygiene critical for food processing firms. The CG hired a
professional manager who is an expert in quality control and standards from customers.
This firm actively improves its process because they have high-class customers with
high requirements and R&D department for process improvement. The Dasamut
improve their products shelf-life, package, and label in accordance with modern trade
requirements. Besides, Company A and Company B accredited FDA and GMP to
comply with governmental regulatory. The Dasamut and Company A send their
employees for training, which is organized and supported by the government.
Therefore, firm innovation is mainly driven by customers’ requirements,
saturations of traditional markets, new market opportunities in the modern and overseas
markets, and local competitions, etc. The professional/high experience of the top
management and owner’s vision is critical in expanding and growing for a firm because
they know how to set a focus strategy to empower innovation. Investing in R&D need
lots of financial support, so only a large firm like the CG could afford formal R&D.
The other small firms could not afford their own formal R&D department, and they also
have no plan for setting up formal R&D.
R&D in a non-formal way help SMEs with limited financial resource and human
resource to bring innovation through ideas initiative from the owner and/or top
management. Those vision or ideas is a key catalyze to upgrade firm innovation
capabilities. Those visions or ideas simply happen through (1) owner or top
management join the exhibition, which is held in developed countries such as
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machinery/equipment expo and trade fair, and (2) personal overseas trip. Then they
bring those ideas to share with their managers and employees, integrate with their
existing knowledge, and innovate with their products or process. These help to create
values for their products and production process. The trial-and-error process is
implemented within non-formal R&D firms. In these case studies, an owner and/or top
management are in the second and third generation, who are highly educated. For
instance, the CG is currently managed by its second generation with a master’s degree
in business administration from the US. The Dasamut are also managed by the second
generation with a master’s degree from a local university. These show that high
educated management tends to open and absorb new knowledge passionately to
improve their absorptive capacity for firm innovation.
Knowledge for innovation; moreover, can be acquired through external linkage
with customers and suppliers. They play an important role in the innovation process in
the Thai manufacturing industry. Knowledge is mainly transferred from those members
in the supply chain networks. From our case studies, each firm could achieve PDI
through customers’ requirements, where they need to improve their manufacturing
process. To match with those standards of a manufacturing process, they need
suggestions for PCI from suppliers with standardization from customers. Some firms
also learn from an association, sale in modern trade, and governmental. For example,
governmental regulation and policy force firms to innovate their product and process,
where the firms are required to have the FDA and GMP. These force the firms to
improve safety and hygiene in their product and production process. Therefore,
innovation in products and processes are occurred through customer requirements, with
the supports and suggestions from customers and suppliers, and other related parties.
These external linkages sometimes provide training to local firms for employees’
capability development.
Therefore, the large firm, i.e., the CG tends to have more PDI and PCI. This
might result from formal R&D, financial capability, human resources, and capability to
expose to global customers and suppliers. These do not happen by chance, but it
happens by high vision of the top management and educated/experiences of the top
management and professional managers. These are different from small firms i.e.,
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Dasamut Company, Company A, and Company B, where these firms mainly have
limited capabilities and have no specific plans for formal R&D.

6.2 Knowledge-based management practices
From our empirical study on effects of knowledge-based management practices
on PDI and PCI within formal and non-formal R&D firms, we found that, first,
information exchange among employees using Facebook, Twitter, or SNS are
significant in redesigning packaging or significantly changing appearance design for
non-formal R&D firms. Second, the supplier makes suggestions to improve quality and
cost control are significant in producing new products based on new technologies for
non-formal R&D firms. Third, sharing experiences of R&D or innovative activity in
the QCCs, suppliers make suggestions to improve products, and having research
meeting with the main suppliers are important in improving existing products for formal
R&D firms. Fourth, there are not any noticeable differences in the PCI between the
formal and non-formal R&D firms. Sharing experiences of R&D or innovation activity
in the QCCs, sharing experiences of R&D or innovation activity in the proposals from
your customers and/or suppliers, suppliers make suggestions to improve quality control,
and having research meeting with the main suppliers are vital in production process
improvements. These help to reduce defects during a manufacturing process, reduce
delivery delays, and reduce lead time to introduce new products.

6.3 Global supply chain networks
Global supply chain networks are critical for firm innovation development as
they need to satisfy standards requirements from overseas customers. This leads us to
study differences in innovation among various supply chain ownership structures. From
this empirical study, we find that a Pure MNC Chain has the highest level of PDI and
PCI. Then the firm innovation is declined for the Pure JV Chain, Export Chain, Import
Chain, and Pure Domestic Chain, in decreasing order. This means that the firms in
global supply chain networks have innovation capabilities higher than local supply
chain network firms. The local firms could improve and enhance innovation by joining
global supply chain networks because overseas supply chain partners embrace
knowledge, which is invisible to the local firms. The interaction with overseas partners
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assists the local firms to create and co-create new knowledge to improve PDI and PCI.
The new knowledge is also transferred from overseas partners to improve firm
capabilities. From this finding, we do not mean that local supply chain networks do not
help the local firms to improve the firm innovation, but the local firms can get
tremendous invisible knowledge through participating in the global supply chain
networks.

6.4 Roles of knowledge sharing approaches
The case studies also show an important to top management. This leads us to
investigates the important role of Knowledge Sharing Approaches (KSAs) as mediators
between Internal Knowledge Sources (IKSs) and Firm Innovation (FI). Results indicate
that, first, the documentation helps the source of knowledge such as middle manager
in-charge, line group manager, and R&D personnel to transform into the firms’ PCI.
As shown in Case 1, Case 2, Case 5, and Case 6, the ideas proposed by the middle
manager in-charge, line group manager, and R&D personnel do not reduce firm labourinput and lead time to introduce a new product directly. These ideas need to be
documented first before they can be implemented by shop floor employees. The shop
floor employees basically improve the manufacturing process in accordance with the
ideas proposed by the middle manager in-charge, line group manager, and R&D
personnel, but these ideas are written in the documentation. Thus, the documentation is
critically important to mediate the ideas from the middle manager in-charge, line group
manager, and R&D personnel to bring firms’ PCI.
Second, the documentation and group discussion mediate the R&D personnel to
create PDI. As illustrated in Case 3 and Case 4, the ideas proposed by the R&D
personnel do not affect firms to develop a totally new product based on the ‘existing’
technology directly. These ideas are mediated through group discussion and
documentation to get this PDI. Thus, group discussion and documentation are critically
important to mediate the ideas from the R&D personnel to bring PDI. In Thailand, firms
mostly adopt ‘Top-down system’, where the top management is a key player in the firm
development. To clarify the goodness of their ideas, they need group discussion with
related parties before it is approved. Since shop floor employees normally take care and
implement product and process development in a factory, the ideas need to be
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documented such that the shop floor employees can follow the guidelines step by step
thoroughly.

6.5 Practical implications
For the qualitative approach on innovation capabilities development, we would
like to draw good corporate strategies for firm capabilities development as follows.
First, firms are recommended to hire high experienced executive management and
managers with technical knowledge in the area. Second, exposure to the international
markets/trade fairs/exhibitions, seeks national and international partners, export to
international markets with higher standard requirements are necessary because these
activities increase innovative ideas inside the firms. Third, the firm needs to arrange
training for their employees and create a knowledge-sharing environment for
knowledge co-creation. Fourth, we observed that owners and family members who run
more innovative firms are educated abroad or have higher degree such as engineering
or Master’s in Business Administration, so firms should hire high experience executive
management and managers.
For the quantitative approach, we introduce intensive and extensive practices to
upgrade firm absorptive capacity to be a knowledge-based organization or a learning
organization. To achieve these goals, firms need to improve their supply chain and
internal knowledge management as follows. First, firms should adopt various
knowledge-based management practices and start having formal R&D because this is
critical for a higher level of innovation development. Second, firms need to join global
supply chain networks because knowledge for innovation is transferred and co-created
within supply chain members. Third, firms also need to understand an important role
of documentation and group discussion for knowledge creation, knowledge
dissemination, and knowledge exploitation.

6.6 Theoretical implications
This dissertation contribute to an existing theory by (1) highlighting an
important of joining global supply chain networks and having formal R&D, (2)
identifying how significant of knowledge-based management practices in improving
firm capabilities for innovation development, and (3) highlight the role of
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documentation & group discussions as a mediator to mediate knowledge from
management level to shop floor employees.

6.7 Government recommendations
There is a big door for improvements that the government can assist local firms
as follows. First, the government needs to set up experience-sharing workshops and
encourage entrepreneurs to participate in international exhibitions. This helps to
improve mindsets of local entrepreneurs on innovation development. Second, the
government needs to set policies to subsidize training for upgrading capabilities of local
firms, either by hiring foreign engineers and technicians from MNC firms or sending
local engineers to leading firms abroad. These help for capacity building for SMEs and
make the local firms ready for knowledge transfer and knowledge co-creation. Third,
motivation for mobilizing foreign experts, e.g., engineering, R&D personnel, or top
executive management, is necessary because knowledge is hidden in these people. They
are an agent of knowledge transfer. This can be achieved by attracting more FDI and
encouraging local firms to joint venture or close collaboration with multinational
corporation firms. Fourth, the government needs to improve an educational standard
such that the technical skills of employees, R&D personnel, and engineers are relevant
to support innovation activities. Fifth, the government needs to support and
commercialize R&D to push national innovation incrementally or vertically.

6.8 Limitations and further studies
In this dissertation, there are two main limitations. First, responded firms are
limited to provide information on their current ownership structures as well as the
ownership structures of the main customer and the main supplier. We do not investigate
changes of firms’ ownership structures, e.g., a firm at first may have an ownership
structure as a 100% locally owned firm. Then this firm moves to a joint venture firm
through joint investment with foreign customers/suppliers. Second, this result may
represent only an emerging economy, e.g., Thailand, where the local firms, especially
SMEs, have limited technological capabilities. The Thai firms did not invest in R&D,
but they invested in technological learning through knowledge acquisition of existing
technology, reverse engineering, design, testing and quality control with customers
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(OECD, 2013). The local Thai firms mainly rely on external supply chain members,
e.g., customers and suppliers, for knowledge and technology transfer. This may be
different from the developed nation, e.g., European Union, United State of America, or
Japan, where SMEs in these developed countries may have invested in technology and
adopted systematic management. The benefits of adopting knowledge-based
management practices, joining global supply chain networks, and roles of knowledge
sharing approaches may not be realized as they already have more systematic
innovation. For further studies, we can investigate innovation performance in the
developed nations, innovation development in other categories, e.g., agriculture and
service industry, and innovation development within SMEs and large firms.
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APPENDIX A
QUESTIONNAIRES

Please write your contact information for the person we should contact if there are any
queries regarding the form
Company Name
Address
Name of Respondent
Tel
Website

Title/Position
E-mail

Part 1: Profile of an establishment
Q1. When, how and where was your establishment founded and the location of your
establishment at present?
Q1.1. When and where was your company first established? Year:
Location:
Q1.2. Current Location of your 1. Province
establishment?
2. City/Municipality
3. Industrial park
Q2 If your establishment is 100% foreign owned or joint venture, what are the
nationalities of the major FOREIGN investors? (Please mark (X) or tick ALL
appropriate boxes)
Q2.1. Indonesian
Q2.2. Filipino
Q2.3. Thai
Q2.4. Vietnamese
Q2.5. Malaysian
Q2.6. Singaporean
Q2.7. Chinese
Q2.8. Japanese
Q2.9. South Korean
Q2.10. Taiwanese
Q2.11. American
Q2.12. European
Q2.13. Other, Specific

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

No
No
No
No
No
No
No
No
No
No
No
No

Q3. Size of your establishment at present (Please tick ONE appropriate box)
Q3.1. Number of full-time employees (Persons)
1. 1-19 persons
5. 200-299
2. 20-49
6. 300-399

9.
10.

1,000-1,499
1,500-1,999
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3. 50-99
4. 100-199
Q3.2. Total Assets (US$)
1. Less than 10,000
2. 10,000-24,999
3. 25,000-49,999
4. 50,000-74,999

7.
8.

400-499
500-999

11.

5.
6.
7.
8.

75,000-99,999
9.
100,000-499,999 10.
500,000-999,999
1 million-4.9 mil.

2,000 or more

5 mil.-9.9 mil.
10 million or more

Q4. Main business activity of your establishment at present? (Please tick ONE
appropriate box)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Food, beverages, tobacco
Textiles
Apparel, leather
Footwear
Wood, wood products
Paper, paper products, printing
Chemicals, chemical products
Plastic, rubber products
Other non-metallic mineral products
Iron, steel

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Non-ferrous metals
Metal products
Machinery, equipment, tools
Computers & computer parts
Other electronics & components
Precision instruments
Automobile, auto parts
Transportation equipments/parts
Handicraft
Other, specify:

Q5. What does your establishment mainly produce at present? (Please tick ONE
appropriate box)
1.
2.

Raw materials
Raw material processing

3.
4.

Components and parts
Final products

Part 2: Achievements for upgrading product and process innovation
Q6. Have you tried to introduce a new product in the last 2 years?
Q6.1. Redesigning packaging or significantly changing 0. Not 1.
appearance design.
tried yet Tried
0. Not 1.
Q6.2. Significantly improving existing products.
tried yet Tried
Q6.3. Producing new products based on existing
0. Not 1.
technologies.
tried yet Tried
Q6.4. Producing new products based on new
0. Not 1.
technologies.
tried yet Tried

2.
Achieved
2.
Achieved
2.
Achieved
2.
Achieved

Q7. Has your establishment improved the following process in the last 2 years?
Q7.1. Reducing defects during a
0.
manufacturing process
Q7.2. Reducing labour-input (person0.
hour)
Q7.3. Reducing lead time to
0.
introduce a new product

No 1.

Little 2.

Somewhat 3.

much

No 1.

Little 2.

Somewhat 3.

much

No 1.

Little 2.

Somewhat 3.

much
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Q7.4. Reducing unscheduled line
0.
stops
Q7.5. Reducing workers’ injuries
0.
Q7.6. Reducing plant accidents
0.
Q7.7. Reducing delivery delays
0.
Q7.8. Reducing dispersion in product
0.
quality.
Q7.9. Reducing time for a
0.
changeover of a production line

No 1.

Little 2.

Somewhat 3.

much

No 1.
No 1.
No 1.

Little 2.
Little 2.
Little 2.

Somewhat 3.
Somewhat 3.
Somewhat 3.

much
much
much

No 1.

Little 2.

Somewhat 3.

much

No 1.

Little 2.

Somewhat 3.

much

Part 3: Knowledge-based management practices
Q8. Does your establishment adopt these knowledge-based management practices?
Q8.1. Having a meeting to learn the successful experiences of a
quality control circle group
Q8.2. Having a meeting to share the successful experience of a
quality control circle group
Q8.3. Sharing experiences of R&D or innovative activity in the
quality control circle
Q8.4. Sharing experiences of R&D or innovative activity in the
proposals from customers and/or suppliers
Q8.5. Information exchange among employees using Facebook,
Twitter, or other SNS
Q8.6. Designing a new product or service with the main
customers and/or suppliers
Q8.7. Suppliers make suggestions to improve product
Q8.8. Suppliers make suggestions to improve quality control
Q8.9. Suppliers make suggestions to improve cost control
Q8.10. Having a research meeting with the main suppliers

1.

Yes 0.

No

1.

Yes 0.

No

1.

Yes 0.

No

1.

Yes 0.

No

1.

Yes 0.

No

1.

Yes 0.

No

1.
1.
1.
1.

Yes
Yes
Yes
Yes

No
No
No
No

0.
0.
0.
0.

Part 4: Global supply chain networks
Q9. Ownership structure of your establishment, customer and supplier at present?
Q9.1. What is the ownership structure of your establishment at present?
1.

100% Locally
2. 100% Foreign
3.
Joint Venture (JV, Locally
owned
owned (MNC)
and Foreign owned)
Q9.2. What is the capital structure of your main customer at present?
1.

100% Locally
2. 100% Foreign
3.
Joint Venture (JV, Locally
owned
owned (MNC)
and Foreign owned)
Q9.3. What is the capital structure of your main supplier at present?
1.

100% Locally
owned

2.

100% Foreign
owned (MNC)

3.

Joint Venture (JV, Locally
and Foreign owned)
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Part 5: Internal knowledge sources and knowledge sharing approaches
Q10. Backgrounds of your establishment’s top management (CEO) (Please tick ONE
appropriate box)
Q10.1. Country origin of the top
1.
management
Q10.2. Age of your
establishment’s top
1.
management
Q10.3. What is the educational
record of your top
1.
management?
Q10.4. Was or Is the top
1.
management an engineer?
Q10.5. Is the top management
founder or from founder’s 1.
family?
Q10.6. Does the top management
have experience working for 1.
MNC/JV firms?

Local 2.
20s 2.

Foreign country (Specify:

30s 3.

Bachelor 2.

40s 4.

Master 3.

Yes
Founder 2.

50s

5.
60s

6. 70s
up

Ph.D.4.

0.

)

Other

No

Founder’s family 0.

Yes

0.

No

No

Q11. Who proposes ideas of new business, product, service, process, market,
managerial in an organization? (Internal Knowledge Sources)
Q11.1. President, Owner
Q11.2. Director/Executive in charge
Q11.3. Middle manager in charge
Q11.4. Line (group) leader
Q11.5. R&D personnel
Q11.6. Worker/ Staff member

1.
1.
1.
1.
1.
1.

Yes 0.
Yes 0.
Yes 0.
Yes 0.
Yes 0.
Yes 0.

No
No
No
No
No
No

Q12. How do you share experiences (success/failure) of R&D or other innovative
activities? (Knowledge Sharing Approaches)
Q12.1. Group discussion
Q12.3. On-the-job-training
Q12.4. Documentations
Q12.5. Informal Circle

1.
1.
1.
1.

Yes 0.
Yes 0.
Yes 0.
Yes 0.

No
No
No
No
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APPENDIX B
GLOSSARY

Key terms in this dissertation are defined as follows.
Key terms

Author(s)

Definitions
Absorptive capacity is defined as abilities of
Absorptive
Cohen and
firms to value, assimilate, and utilize new
Capacity
Levinthal (1990)
external knowledge.
Nonaka and
Ba is defined as a foundation of space sharing
Ba
Konno (1998)
for knowledge creation.
Industrial cluster is defined as a geographically
proximate group of firms and associated
Porter (1990)
institutions in related industries, linked by
economic and social interdependencies.
Cluster
High-tech industrial cluster is defined as a group
of companies and associated institutions coW. Wang and
located in a certain area which is mutually
Yang (2012)
related, complementarily, and/or competitively
in the domain of high-technology industries.
Simatupang,
Collaboration is defined as a partnership
Wright, and
process, where two or more firms worked
Sridharan
closely to plan and execute supply chain
(2004), Cao and operations toward a common goal and mutual
Zhang (2011)
benefits.
Collaboration is an imitation and
implementation of knowledge creation
Samaddar and
endeavor. Then members of the chain shared
Kadiyala (2006)
expense and benefits of newly created
Collaboration
knowledge through patents and licenses.
Fawcett, Wallin, Collaboration is the ability to work across
Allred, Fawcett, organizational boundaries to create and manage
and Magnan
the unique value-added process to meet
(2011)
customers’ demands.
Simatupang and Collaboration is defined as sharing resources
Sridharan
and capabilities with related firms to meet with
(2008)
customers’ demands.
Dialogue denotes a high level of listening and
communicating between people; involving a
Marquardt
Dialogue
free and creative exploration of subtle issues,
(2002)
listening deeply to one another, and being
willing to suspend one’s own views.

Ref. code: 25625822301031OFP

112

Explicit
knowledge

Nonaka and
Konno (1998)

Export Chain

Author

Formal R&D

OECD (2015)

Global Value
Chain

Contractor &
Lorange (2002)

Import Chain

Author

Rogers (1998)
Innovation
OECD (2005)

Internal
knowledge
sources

Author

Explicit knowledge is defined as knowledge,
which could be expressed in words/numbers.
These could be shared in a form of data,
scientific formulae, specifications, and
documentaries formally and systematically.
Export Chain refers to one type of supply chain
ownership structure, where the ownership of the
customer is JV firms or MNC firms, and
ownership of firm and supplier can be any
types. There are two cases that needed to be
excluded from the Export Chain because the
Export Chain (JV, JV, JV) and Export Chain
(MNC, MNC, MNC) are already categorized as
the Pure JV Chain (JV, JV, JV) and Pure MNC
Chain (MNC, MNC, MNC), respectively.
Formal R&D is defined as systematic and
organized activities by innovation or R&D
surveys.
Global Value Chain refers to knowledge flows
that take place between customers (a leading
firm) and its value chain suppliers (local firms)
Import Chain refers to one type of supply chain
ownership structure, where the ownership of the
customer is a domestic firm, and the ownership
structures of firm and supplier can be any types.
There is one case that needed to be excluded
from the Import Chain because the Import
Chain (Domestic, Domestic, Domestic) are
already categorized as the Pure Domestic Chain
(Domestic, Domestic, Domestic).
Innovation is defined as a process of introducing
new ideas to improve the product, process,
paradigm, and/or position to firms such that the
firm performances are improved.
Innovation is defined as new creating or
significantly improving products, process,
marketing methods, organizational methods in
business practices, workshop organizations, or
external relations.
Internal knowledge sources refer to the idea
initiator in an organization. These people
normally help in bringing firm innovation. In
this thesis, the internal knowledge sources
consist of president/owner, director/executive
in-charge, middle manager in-charge, line group
leader, R&D personnel, and workers/staff
members.
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International
Business

(Contractor &
Lorange, 2002)

Kaizen

Marquardt
(2002)

Know-how
firm

Marquardt
(2002)

Knowledge

Knowledge
acquisition

Knowledge
creation

Song, Berends,
Van der Bij, and
Weggeman
(2007)
Nonaka et al.
(2008)

Marquardt
(2002)

Nonaka and
Konno (1998)

Marquardt
(2002)
Knowledge
sharing
approaches

Author

Knowledge
transfer

Marquardt
(2002)

Knowledgebased
management

Marquardt
(2002)

International business focuses mainly on
knowledge flows between the headquarter and
its subsidiaries.
Kaizen is a Japanese key term, which means
continuous learning.
Know-how firm refers to an organization that
produces and sells information, ideas, and
complex problem-solving services to others.
Key features include no standardization,
creativity, and a high degree of reliance on
knowledge of individuals.
Knowledge is defined as justified true belief.
Formally, knowledge refers to information that
has entered human belief systems and has been
validated by experiences.
Knowledge is information that is meaningful
(having significance to particular individuals,
having value to guide required action).
Knowledge acquisition refers to a process by
which existing knowledge is collected or
obtained. Knowledge can be purchased,
borrowed, or stolen
Knowledge creation is a spiraling process of
interaction between explicit knowledge and tacit
knowledge. Knowledge creation is a
phenomenal place, where knowledge can
emerge in individuals, working groups, project
teams, informal circles, temporary meetings, email groups, and at the front-line contact with
customers/suppliers.
Knowledge creation is the development of new
knowledge through innovation, problem-solving
or adaptions.
Knowledge sharing approaches refer to a mean
to mediate ideas from initiators. In this thesis,
knowledge sharing approaches consists of group
discussion, on-the-job-training, documentation,
and an informal circle.
Knowledge transfer refers to the process of
moving and sharing information throughout the
organization utilizing individuals and groups
across various function; accomplished by
personal, mechanical, and electronic means
Knowledge-based management is the process of
capturing, organizing, storing, transferring, and
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Non-formal
R&D

Kleinknecht
(1987)

Organization
al knowledge
creation

Nonaka and
Takeuchi (1995)

Ownership
structure

Wahl (2006)

Product
Innovation

Rogers (1998)
Saha (2014)

Process
Innovation

Rogers (1998)
Saha (2014)

Pure
Domestic
Chain

Author

Pure Joint
Venture
Chain

Author

Pure
Multinational
Corporation
Chain

Author

Quality
Control
Circle

Gill and Wong
(1998)

R&D

OECD (2015)

Supply chain
networks

Stock et al.
(2000)

utilizing knowledge and experience within and
outside of organizations.
Non-formal R&D refers to the process of
collecting, processing, and applying information
to problem-solving.
Organizational knowledge creation or
knowledge creation practices are defined as
capabilities of firms as a whole to create new
knowledge, disseminate it throughout an
organization, and embody it in products,
services, and systems.
Ownership structure is defined as a distribution
of equity with regard to votes and capital.
Product innovation refers to an improvement in
the quality of existing products and/or creating a
new product.
Process innovation refers to reducing of costs of
making existing products and/or new products.
Pure Domestic Chain means that the ownership
structures of each supply chain members, i.e.,
customer, firm, and supplier, are all Domestic
firms.
Pure Joint Venture Chain means that the
ownership structures of each supply chain
members, i.e., customer, firm, and supplier, are
all Joint Venture firms.
Pure Multinational Corporation Chain means
that the ownership structures of each supply
chain members, i.e., customer, firm, and
supplier, are all Pure Multinational Corporation
firms.
Quality Control Circle is defined as small
groups of people who meet regularly to identify,
analyze, and solve problems, concerning
product/service quality and operation.
R&D is defined as creative and systematic
work, which was conducted to increase the
stock of knowledge. R&D helps to devise new
applications of available knowledge.
Supply chain network is defined as cooperation
and collaboration of firms with suppliers and
customers across extensive enterprises.
Customers, firms, and suppliers are the three
members of supply chain networks.
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Supply chain
ownership
structures

Author

Tacit
knowledge

Nonaka and
Konno (1998)

5S

Gapp, Fisher,
and Kobayashi
(2008)

Supply chain ownership structure is defined as a
study of ownership structure in a whole supply
chain network. There are five chains of supply
chain ownership structure, which was defined in
this chapter. They are Pure Domestic Chain,
Pure JV Chain, Pure MNC Chain, Export Chain,
and Import Chain.
Tacit knowledge is subjective insight, highly
personal, not easy to see or express, hard to
formalize, and difficult to communicate or share
with others. Firms can obtain tacit knowledge
from an individual through a group discussion,
working groups, project team, motivation,
temporary meeting, e-mail groups, or informal
circle.
5S is initially based on the Japanese acronyms,
which is consists of Seiri (sort), Seiton (shine),
Seiso (set in order), Seiketsu (Standardize), and
Shitsuke (sustain). The QCCs, 5S, and other
related practices are intended to build a
continuous improvement culture in a working
place.
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