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Introduction

The mould & die industry is one of several ba-
sic sectors of other industries. The leading industrial
countries enjoy continuous growth and development
of the mould and die industry. The mould and die
industry is responsible for creating the moulds and
dies needed to form various materials to obtain the
desired shape for the production of various goods
and products [1]. The mould and die industry of most
countries is the basic industry important for the pro-
duction of all kinds of products such as cars, elec-
trical appliances, communication devices, telephones
and medical devices. Such products are continual-
ly produced in large numbers and with high preci-
sion. At present, there are more than 1,000 entrepre-

neurs acting as the main supporting industries for
the production of parts. It is necessary to accelerate
the adaptation process to serve potential expansion.
The quicker adaption can occur, the more the mould
and die industry as well as related industries in the
country and region will benefit. From a forecast of
tendencies, car production is expected to grow con-
tinually until 2030. However, productivity in Japan
appears to be decreasing. If compared to other indus-
trial countries in Asia where Japan has a desire to
invest in the automotive industry, it is apparent that
Thailand is in the first rank, followed by Indonesia
and India. For the automotive parts and spare parts
industry, Thailand is in the first rank, followed by
the Philippines and Vietnam. For the mould and die
industry, Thailand is still in the first rank, followed
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by Indonesia and Vietnam. It can be seen that Japan
tends to choose Thailand first when considering in-
vestment in the industries mentioned above [2], as
shown in Fig. 1.

Fig. 1. Countries chosen by Japan, in order of preference,
for investment in the automotive industry and related in-

dustries [2]

Thailand exports moulds and dies to various
countries. When comparing the value that Thailand
has to import mould and die products, it can be seen
that Thailand has very high import value each year
for the mould and die industry. In 2014, the import
value of mould and die reached its highest point to
date, accounting for 4.2 times the export value. To
put it in perspective, the import value was 40,450.3
million baht, while the export value was only 9,564.7
million baht. The main industries with high import
value for moulds and dies are the automotive indus-
try, electrical and electronics industries, plastic in-
dustry, and rubber industry. However, Thailand im-
ported moulds and dies in a declining proportion
in 2015 when compared to 2014. The import val-
ue of 28,426.8 million baht was a decrease of 29.7
percent from the previous year. Meanwhile, the ex-
port value of moulds and dies gradually increases by
14.1 percent, accounting for about 10,913.8 million
baht [3].

In 2015, Thailand exported moulds and dies to
several countries. The major export countries for
Thailand include Japan, Indonesia, India, Vietnam,
Argentina, South America, USA, China, Malaysia,
and Brazil, among others. The most moulds and
dies were exported to Japan, accounting for 2,123.87
million baht (2,085.08 million pieces), followed by
Indonesia and India with a value of 1,420.90 mil-
lion baht (2,545.49 million pieces) and 970.84 million
baht (1,552.13 million pieces) [3].

The operators in the mould and die industry will
cluster to link between groups of operators in the
mould and die industry and other related down-

stream operators such as the automotive and au-
tomotive parts sectors, electrical and electronics in-
dustries, and household appliance industry [1]. One
of the important policies for economic development
is to move forward to become a country with glob-
al competitive potential. This involves the promo-
tion of cluster development. A “cluster” is a key tool
and mechanism for increasing the competitiveness
and industrial economic development of countries,
including Thailand [4]. This corresponds to studies
by Sölvell Ö., Lindqvist G., Ketels C. [5], who stat-
ed that a cluster is a mutually-dependent grouping
focused on the true contribution of all sectors. One
approach that creates a strategic advantage for the
industry in business can be used as a tool for creat-
ing competitive advantage. In addition, research and
development is another significant tool for operators
in creating competitive advantage [6]. This is consis-
tent with the study of Sandeep Salunke et al. [7], who
revealed that a company focusing on expansion and
modification of processes in building and maintain-
ing capabilities critically will succeed in research and
development, thus achieving a sustainable competi-
tive advantage. Many businesses seek ways to achieve
sustainable success and create competitive advantage
[8]. Research and development is concerned with the
ability of organizations to engage in creating differ-
entiation and boosting competitiveness. New process
research and development, new product research and
development, and new ideas in the organization are
some examples.

From the significance of the issues mentioned
above, this researcher is interested in studying the
clustering, research and development of factors af-
fecting competitive advantage in the Thai automo-
tive industry, particularly for the mould and die
sector. This study focuses on the development and
checks for consistency of the structural equation
model. It also studies the direct effects of linkage of
clusters, research and development, as well as the
competitive advantage of operational locations for
the mould and die industry in automotive parts in
Thailand. The goal is to obtain key information to
align the direction of business corresponding to mar-
ket opportunities. This can improve the competitive-
ness of the automotive mould and die parts industry
for continuous and sustainable growth.

Objectives of the study

• To study the direct and indirect effects of variables
for competitive advantage in the Thai automotive
industry for the mould and die sector.

• To develop a structural equation model for vari-
ables that effect competitive advantage in the Thai
automotive industry for the mould and die sector.
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Literature review

Cluster

In the globalization era, various countries must
be linked to rely on each other. Only countries that
are competitive and capable are ready to compete
for survival and sustainable growth. In order to raise
the economic base of the country to the next lev-
el for businesses to survive, therefore, it is neces-
sary to increase competitiveness at the internation-
al level, especially for the countries in the ASEAN
Economic Community (AEC). This is considered an
important step to help Thailand achieve a sustain-
able economy. To reach that point, the involvement
of all parties is required, whether from the public,
private or academic sectors. This also includes other
related agencies that can help to increase the com-
petitive advantage of one another and promote the
country’s economy toward sustainable growth. One
of the key policies in economic development to move
towards becoming a country with global competitive
potential is to promote cluster development. A “clus-
ter” is a powerful tool and mechanism for enhancing
competitiveness and the development of an industrial
economy in a country. When considering success for
industry in developed or developing countries, it is
apparent that successful industries do not come from
a single company or entity alone. Rather, it comes
from multiple ventures competing in clusters, result-
ing in sustainable economic growth [4]. Porter M.
[32] stated that a cluster is a group of businesses
and related institutions involved in the same busi-
ness with cooperative linking and complementing.
The links involve business operators from upstream
to downstream, while a horizontal link connects vari-
ous supporting industries including business services,
trade associations, educational institutes, and train-
ing institutes, as well as research and development
institutes and other relevant government agencies in
order to achieve mutual goals. One of the key fac-
tors driving the success of this network development
mechanism is the allocation of financial benefits to
the business [33]. It can be said that a cluster of
investors is capable of creating a relationship among
the group members that can lead to new markets and
create marketing channels, which leads to increased
productivity and strengthens the existing groups or
facilitating an upcoming cluster [34, 35] with nu-
merous competitive pressures. The businesses in the
group are often stimulated to increase efficiency, pro-
mote research and development and improve busi-
ness performance [36].

The development of cluster potential requires the
creation of knowledge, understanding, awareness and

networking among members in the network on the
basis of trust in order to encourage members to see
the importance and need for cooperation to enhance
their competitiveness [37]. According to the study
of Yen-Tsung Huang [38], knowledge gained from
a joint venture through the cooperation of both par-
ties to bring the obtained knowledge to merge with
the original knowledge can result in the ability of
research and development in the organizations to in-
crease the chances of success. According to the study
by Sohel Ahmad and Roger G. Schroeder [39], adap-
tation in the process to use technological cooperation
will be a driving force for mutual benefits. This is
consistent with Langlois [40], who found that a clus-
ter is an investment in the collaborative relation-
ships between businesses for the exchange or shar-
ing of information and resources. The restrictions
include only direct and official cooperation. It also
overlooks the critical issue of comparable capabili-
ties with non-affiliated entities. This is also consistent
with Sölvell Ö., Lindqvist G., Ketels C. [5], who stat-
ed that a cluster is a mutually-dependent grouping
that focuses on the real participation of all sectors.
One approach that creates a strategic advantage for
the industry in business may be used as a tool in cre-
ating competitive advantage. This is also found to be
consistent with the study of Xiujie Wang et al. [41]
which was a collaborative study of the automotive
industry based on collaborative efforts to research
and develop mutual benefits. Tom Broekel et al. [42]
found that clustered networking lead to research and
development as well as collaboration. Ma Ding [43]
found that collaboration in the supply chain could
work together in creating research and development.

Competitive advantage

Michael E. Porter [9] stated that the creation of
important strategies for competitive advantage con-
sists of Cost Strategy, which involves trying to con-
duct activities to cut costs and thus create compet-
itive advantage. Regarding the Difference Strategy,
customers nowadays have various needs that cause
sellers to have to differentiate from other sellers. Re-
search, technology development, and innovation may
be conducted to make a difference more than focus-
ing on a strategy to provide services to the group
of customers with the same preferences in response
to the needs of niche customers. This includes those
who enjoy new technologies for use in conjunction
with their lifestyles and daily routines. Competitive
advantage has also been set in the operation of com-
panies to become leaders in quality, delivery, flexi-
bility and low cost [10]. Wang, Chi-Tai, and Chui-
Sheng [11] stated that creating competitive advan-
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tage must involve starting development in terms of
speed, cost, flexibility and quality. The creation of
value, sustainability and branding will help create
competitive advantage for organizations [12, 13]. The
fact that companies use the processes and product
research and developments provides competitive ad-
vantage in terms of cost and market differentiation
[14]. In response to global competition, manufac-
turers must cope with high product diversity, short
product life cycle, and increasing product develop-
ment costs [15]. The study by Watchara Yeesoontes
and Witayakorn Chiengkul [16] focused on the com-
petitiveness of the mould and die industry in Thai-
land. They found that competitiveness for finding
the comparative competitive advantage index in the
mould and die industry showed that the Thai mould
and die industry had less competitive advantage in
comparison to Japan, Korea, Taiwan and Singapore.
However, the trend is improving for Thailand. The
growth rate has increased in line with the country’s
GDP, changing at a rate that is in line with major
continuing changes in the automotive industry. Lui
and Jiang Wai [17] found that competitive advan-
tage in the business model was incorporated in value
research and development, which affects the cost fo-
cus and results in the value of differentiation. It also
leads to competitive advantage. Most businesses seek
ways to achieve sustainable success and create com-
petitive advantage [8].

Research and development capability

The operational approaches necessary for oper-
ators nowadays inevitably require development, im-
provement, and change due to serious competition
in the market. This research presents one idea for
creating competitive advantage for operators as well
as being able to help develop organizations for fu-
ture growth [18]. Organizations having the ability to
research and develop processes for the creation of in-
novation are considered one of the changing process-
es causing the operations and organizations to have
capabilities [19]. The research and development ca-
pability is applied broadly depending on each agen-
cy. Further, such capability tends to be used differ-
ently by each business, such as focusing on research
and development for increased quality and efficien-
cy in existing products or services for market com-
petitiveness [20]. Un, C. Annique et al. [21] studied
cooperation in research and development, both in-
side and outside organizations. The result was im-
provement of innovation for processes, management,
research and development beneficial for developing
the innovations and support from the government
in the investment of researches and development.

The operational performance of organizations can
be observed from sustainable and increasing market
shares. However, Colomboa Massimo G. and Rab-
biosi Larissa [22] created a technological linkage to
the research and development with influence on the
creation of innovation to link the research and de-
velopment of processes with the improvement of re-
search and development influencing efficiency in the
operations. Moreover, Wang, Chun-Hsien et al. [23]
found that the organizations with efficient research
and development throughout the value chain can in-
crease the efficiency, profitability, and creation of
marketing strategies in order to maintain competi-
tive advantage. Organizations with research and de-
velopment need to be very focused on time and in-
vestment, including the determination of the organi-
zations to have the capacity to dedicate research and
development as well as the creativity obtained from
new research and development capacity [24, 25]. The
research and development capacity can be classified
as follows: 1) Product Research and Development is
the development and improvement of products and
innovation in the organizations for increasing the re-
search and development capacity occurring in the or-
ganizations [25, 26, 27, 28], 2) Process Research and
Development is the development and improvement of
processes and innovation to increase the research and
development capacity to occur in the organizations
[26, 28, 29], 3) Research and Development Manage-
ment is the creation and stipulation of an organi-
zation’s goals to allow everyone to work altogether
in order to increase the research and development
capacity and allow it to occur in the organizations
efficiently [26, 30, 31].

After review of relevant literature, the research
model can be developed, as shown in Fig. 2. Further,
the following hypotheses can be presented:

Hypothesis 1: Cluster has positive and direct ef-
fects on research and development

Hypothesis 2: Cluster has positive and direct ef-
fects on competitive advantage

Hypothesis 3: Research and development has pos-
itive and direct effects on competitive advantage

Fig. 2. The conceptual framework.
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Methodology

Data collection and data analysis

In this research, samples comprised 320 operators
in the mould and die industry of Thailand [44]. The
questionnaires were constructed as a tool for mea-
surement based on the conceptual framework and
practical definition. The creation of the measuring
instrument, or questionnaire, will use a 7-point Lik-
ert Scale [45], as shown in Table 1. A total of 5 ex-
perts examined the consistency of the questionnaires
and found the IOC values. Questions with IOC val-
ues over 0.5 were used. After that, the updated ques-
tionnaire was used to collect sample data from 30
samples for measurement using the internal consis-
tency method with Cronbach’s alpha coefficients (α-
coefficient), which were utilized to calculate the mean
of the obtained correlation coefficient. If the value
was less than 0.50, the researcher removed the ques-
tion data. The analysis on the accuracy and reliabil-
ity of the measurement as well as the inspection of
measurements used the internal consistency method
with Cronbach’s alpha coefficients (α-coefficient) to
calculate the mean of the obtained correlation coeffi-
cient. It was found that the alpha coefficient ranged
from 0.835–0.926, which is considered to be highly
reliable.

Table 1

Standard criteria of correspondence.

Related statistics Symbols Criteria

Chi-square χ2 Ns. (p > .05)

Relative Chi-square χ2/df χ2/df < 2.00

Goodness of Fit Index GFI > .90

Comparative Fit Index CFI > .95

Normal Fit Index NFI > .90

Adjusted Goodness of Fit Index AGFI > .90

Root Mean Square Error
of Approximation

RMSEA < .05

[44, 46]

Regarding the data analysis in this research, the
researcher chose to use a program to help analyze the
relationship between variables and apply the struc-
tural equation model (SEM) or the causal relation-
ship analysis between variables. By using correlation-
al research with high statistical analysis and the vari-
ation form between variables, the researcher consid-
ered the size of the sample group and the population
used in this research, which comprised a ratio of 20
samples per 1 variable. Schumacker & Lomax [46]
stated that analysis on a structural equation model
(SEM) required the definition of larger sample sizes
through analysis with other approaches in order to
gain the correct estimation as well as to be able to
represent the population well. Hair et al. [44] stated
that the size of the sample group was large enough
to be used in the data analysis when applying the
structural equation model and normal curve.

Research analysis and results

Measurement model analysis

The Measurement Model by Confirmatory Fac-
tor Analysis (CFA) used a program with parameter
estimation of Maximum Likelihood (ML), which can
be conducted by analyzing the Reflective Measure-
ment variables. The statistics used in examining the
correspondence and the harmonization between the
models and the empirical data (Goodness of Fit Mea-
sures) will use acceptable standard criteria, as shown
in Table 1.
The operation on the convergent validity and the

discriminant validity with the measurement of con-
vergent validity will have the criteria in considera-
tion that the indicator loading has the statistical sig-
nificance (t-Value (C.R.) > 1.96). This shows that
the measurement has convergent validity (Lauro and
Vinzi, 2004; Henseler, Fassott, 2010). For the dis-
criminant validity of the internal latent variables in
the reflective model, R2 value should not be less than
0.20 [47, 48]. According to Table 2, it was found that

Table 2
Results of the measurement model (confirmatory factor analysis).

Research Constructs Research Items Standardized Loading t-test p R2

Cluster Partner .648 11.497 .000 .42

Activity .714 12.497 .000 .51

Resource .788 14.425 .000 .62

Value .803 .64

Research and development Product R&D .716 13.609 .000 .51

Process R&D .829 .69

Management R&D .828 16.499 .000 .69

Competitive Advantage Quality .651 10.601 .000 .42

Cost .810 .66

Delivery .144 2.311 .021 .20

Notes. All factor loadings are standardized and significant to a level of .05
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the component weight of the cluster variable ranged
from 0.648–0.803. The component weight for the re-
search and development variable ranged from 0.716–
0.828. The component weight for the competitive
advantage variable ranged from 0.144–0.810. When
considering each component with statistical signifi-
cance (t-Value (C.R.) > 1.96), R2 ranged from 0.20–
0.69, which is not less than 0.20 and shows that the
measurement is reliable.

Structural equation model analysis

The structural equation model analysis is a tech-
nique for analyzing the multiple variables combining
factor analysis and multiple regression. Using such
a technique is beneficial for a researcher when ex-
amining relationships between variables in the same
time [44]. The statistical program used in examining
the SEM is the used program. According to the re-
sults of examination for correspondence and harmo-
nization between the conceptual framework and the
empirical data, it was found that the structural equa-
tion model contained harmonization with the empiri-
cal data (Model Fit) (Fig. 3), as shown by the follow-
ing values: Chi-square (χ2) = 44.247, df = 34, p =
0.112, χ2/df = 1.301, GFI = 0.973, NFI = 0.974,
CFI = 0.994, TLI = 0.990 and RMSEA = 0.032.

Hypothesis test result

Hypothesis 1: A cluster has a positive and direct
effect on research and development. The hypothesis
test results revealed a standard correlation coefficient
(coef.) = 0.908 with the reality acceptable from the
hypothesis and statistical significance at the .05 le-
vel.
Hypothesis 2: A cluster has a positive and di-

rect effect on competitive advantage. The hypothesis
test results revealed a standard correlation coefficient
(coef.) = 0.478 with the reality acceptable from the
hypothesis and the statistical significance at the .05
level.
Hypothesis 3: Research and development has

a positive and direct effects on competitive advan-
tage. The hypothesis test results reveal to have the
standard correlation coefficient (coef.) = 0.442 with
the reality acceptable from the hypothesis and the
statistical significance at the .05 level.
The results of analysis for the structural equation

model are as follows:

Research and development = 0.91 Cluster,

R2 = 0.82,
(1)

Competitive Advantage = 0.44 Cluster

+ 0.48 Research and development,

R2 = 0.81.

(2)

Chi-square (χ2) = 44.247, df = 34, p = 0.112, χ2/df = 1.301, GFI = 0.973, NFI = 0.974,

CFI = 0.994, TLI = 0.990 and RMSEA = 0.032

Fig. 3. Final model.
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Table 3
Hypothesis testing result.

Hypothesis Coefficient t-test Total effects Direct effects Indirect effects Results

H1 : RD <— CT .908 9.758 .908 .908 – Supported

H2 : CA <— CT .478 2.424 .880 .478 .401 Supported

H3 : CA <— RD .442 2.302 .442 .442 – Supported

Note: Research and development (RD), Cluster (CT), Competitive Advantage (CA)

Discussion and implementation

From the research results on clusters and research
and development that affect competitive advantages
in the automotive mould and die industry of Thai-
land, certain issues can be discussed as follows.

The cluster factor for automotive mould and die
parts producers has a positive effect on competi-
tive advantage. This corresponds with the findings
of Yen-Tsung Huang [38], who found that knowl-
edge gained from joint ventures through the cooper-
ation of both parties combines the obtained knowl-
edge for merger with the original knowledge. This
results in the ability of organizational research and
development to increase the chances of success [49].
Investment in research and development not only in-
volves enforcement to create technological research
and development, it can also generate learning from
both inside and outside the organization. Any orga-
nization with an agency or department for research
and development will be able to effectively integrate
knowledge from outside the organization. Therefore,
it can be concluded that research and development
competency has a positive effect on competitive ad-
vantage [25, 50].

Clustering directly influences the capacity for re-
search and development. This corresponds with Xi-
ujie Wang et al. [41], who studied the mechanism
for working together in research and development for
an automotive group. They utilized the cooperation
of industrial ecology theory, biological evolution and
innovation theory. The group of cluster industry in-
dicates that the automotive group industry system
contains innovation, resulting in mutual benefits and
development. The mechanism is created for generat-
ing innovation mutually in the automotive industrial
group by using the cooperation from the group in
solving and analyzing. Tom Broekel et al. [42] stud-
ied the cluster, innovation, and cooperation in the
research and development network. The allocation
of contributions that support research and develop-
ment focuses on the success of the organization. The
networks working altogether in research and develop-
ment for contribution show that clustering is likely
to be contributory for mutual research and devel-

opment to create the innovation. Besides, Ma Ding
[43] studied the impact of working together in a sup-
ply chain and the effect on innovation. He found
that cooperation in the supply chain and the capa-
bility to work together in creating innovation had
a positive effect on environmentally-friendly innova-
tions. Moreover, research and development inside or-
ganizations also promotes relationship building be-
tween environmental-friendly innovations to create
more productive and efficient innovation.

Research and development capabilities have a di-
rect influence on competitive advantage. This idea
corresponds with Joongsan Oh, Seung-Kyu Rhee
[25], who studied the research and development ca-
pability in engineering, design, and modularization.
There is a direct influence on competitive advantage.
Endang Chumaidiyah [51] found that the reduction
of customers and income was caused by the fact that
the organizations had to encounter changes in new
technologies. Therefore, organizations have to main-
tain the outstanding characteristics of resources such
as technology, particular skills, and research and de-
velopment capabilities in order to increase produc-
tivity and profits. Moreover, the research results re-
vealed that technology, particular skills, and research
and development capabilities significantly influence
competitive advantage. This could serve as a guide-
line for developing and building the strength of or-
ganizations as well as creating competitive advan-
tage. However, Mazharul Islam and Azharul Karim
[52] stated that the development of quality products
would satisfy customers. There must be production
management and a relationship between the supply
chain networks to transfer or exchange data between
each other. Sohel Ahmad and Roger G. Schroeder
[39] stated that technological cooperation must be
used as a driving force in the adjustment of process-
es for mutual benefit. It can also be concluded that
research and development has a positive effect on
competitive advantage [26].

Conclusion

In Thailand, the mould and die industry has de-
veloped and focused on competitiveness with other
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countries in the same region, both for the quality of
moulds and dies as well as the development of skills
by Thai labor. The focus has also extended to creat-
ing competitive advantage by emphasizing on cost,
quality and timely delivery. At present, it is appar-
ent that the Thai mould and die industry contin-
ues to pay insufficient attention to the development
of technological research and development, especially
among small companies, resulting in incremental re-
search and development in the industry. From study
of the research and development capacity as well as
clusters that affect the competitive advantage of the
automotive mould and die industry in Thailand, the
findings reveal that the clusters in the mould and
die industry remain an important factor for research
and development both inside and outside the organi-
zations in order to be competitive with foreign coun-
tries. Thus, elevating the capabilities of the industry
to support the production of high quality compo-
nents and serve the automotive industry is essential.
In order to produce quality parts, the development
of mould and die techniques and related tools is very
important. However, 90% of the production in the
mould and die industry, as well as related industries
in Thailand, is done by small and medium-sized com-
panies. Moreover, the use of computer systems for
the design of moulds and dies has been insufficient
due to the lack of knowledge and expertise. The gov-
ernment has a desire to restructure the economy to
be balanced and sustainable by focusing on the re-
structuring of production, linking multinational busi-
ness in technological transfer, domestic research and
technological development, and the development of
skills by personnel in the mould and die industry, in-
cluding the development of operators for adaption to
future competition.
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