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Abstract. The objective of this research is to study the effects of creative innovation
that influence the operations of startup businesses in Thailand 4.0 era. This
research adopted mixed – methods approach, which includes qualitative
research through in-depth interviews and quantitative research through data
collection using questionnaire. The sample group set by the researcher are 404
entrepreneurs and managers who play an important role in the development of
innovation and technology of startup business in Thailand 4.0 era. The data are
analysed through Structural Equation Modeling (SEM) to confirm that
information technology and Thailand 4.0 policy variables have direct positive
effects towards creative innovation of startup business and creative innovation
have direct positive effects on the performance of startup business. Besides, it
was also found that information technology and Thailand 4.0 policy have
indirect positive effects on the performance of emerging businesses through
creative innovation where all the influential variables have statistical
significance.
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1. INTRODUCTION
Emerging businesses such as startups and SMEs in the present days tend to carry out research and
development more seriously as they place a lot of importance on growth and development of new
innovations. For example, in South Africa, they try to connect innovations to the contemporary economic
system to enhance the ability to drive overall economy, generate employment and revenues in the
community to benefit majority of the people. Therefore, businesses must have high precision and
accuracy when it comes to determining the strategies to develop and keep up with the pace of the modern
world. This will also help in integration and expansion of market to the region with large-scale economy.
Nevertheless, emerging businesses in the present times have to witness the development of local economy
to solve the problems of local community by motivating entrepreneurs to use creative innovation for
production of goods and services to serve the local market. With this reason, many SMEs try to run their
businesses in consistence with the competitive economic condition and several of them have failed to
survive this situation (Doblinger, Surana & Anadon, 2019). The literature review conducted showed that
(Nanda & Rhodes-Kropf, 2013) in the United States of America, as many as 75% of the emerging
businesses couldn't survive the market because they lacked sufficient information related to business
strategic planning. Another reason for this failure is the fact that entrepreneurs lacked the knowledge of
raw materials, skills and creative innovation to start a business. However, it is undeniable that there is a
good numbers of SMEs that are able to develop and strengthen their businesses and eventually become
large-scale businesses demonstrating stable growth. More than 80% of this originated from the operations
of startups and SMEs and the remaining 20% are from various other businesses.
The problem related to the lack of skills in terms application of technology to create innovation is an
important issue that affects SMEs and startup businesses because technology can shape creative
innovation and thus reduce the cost of business operations whether in terms of production innovation, or
process innovation, or management innovation. Additionally, it acts as a tool for systematic decisionmaking which could bring about competitive advantage as shown in the study of Fabrício, da Silva,
Simões, Galegale and Akabane (2015). Their study that technology significantly affects creative innovation
of business and plays important part in enhancing business value in terms of business operations as well as
in creating more return on investment. Moreover, creative innovation generated out of information
technology can also bring value to business financially and also in terms of customer satisfaction and
better internal operations which are bound to become more stable and systematic. These are the proofs
that innovation and technology have significance for businesses and economic growth overall.
The next reason responsible for the failure and shutting down of many startup businesses is the lack
of understanding on the application of technologies to create innovation and the inability to see the
correlation between the application of education and communication technology to support business
operations in order to enhance business values. This is seen as a good opportunity for the business to
develop itself and keep pace with the quick and aggressively changing technology. The last reason for the
failure of SMEs is the fact that such businesses are unable to expand information technology resources
due to insufficient funds because they failed to properly plan their IT budget from the beginning and this
later affected the development of business especially in terms of limited creativity in education and
communication. Finally it is undeniable that to get into the sources of investment funds, there must be
support from various government policies in the fields of investment, entrepreneurship development
research and development as well as upgraded business infrastructure is needed to support such
development.
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Table 1
Expansion rate of Gross Domestic Products in 2012-2016 percentage
Number

Enterprise type

1
2
3

Agriculture sector
Non-agriculture sector
Startups and SMEs

2012
2.7
7.8
7.6

Expansion rate of Gross Domestic Products in 20142016 (percentage)
Reduction rate
2013
2014
2015
2016
0.7
-0.6
-5.7
0.6
90.2%
3.0
1.1
3.9
3.5
43.68%
3.2
0.9
5.2
4.8
46.52%

Source: Regnier, P., 2017. Small and Medium Enterprises in Distress: Thailand, the East Asian Crisis and
Beyond: Thailand, the East Asian Crisis and Beyond. Routledge.
From Expansion rate of gross domestic products in 2012-2016 table, it was found that startups and
SMEs have the gross value of 6,061,143 million baht which accounts for 42.2% of the GDP. However,
the statistics show a significant continuous drop in the rate of expansion from 2012 to 2016, which is the
reduction rate of 46.52% (Regnier, 2017). The main factor responsible for the cause of this is the fact that
the entrepreneurs of these emerging businesses lack the technology and creative innovation as well as
having insufficient fund, techniques and some important factors needed for imports such as modern
machinery (Jones & Pimdee, 2017). The result of the absence of the abovementioned factors adversely
affects the survival and performance of these startup businesses. Gehrich (2012) suggested that the lack of
connection in terms of application of technology and governmental support tremendously affects the
process of development of creative innovation in terms of production of goods, services as well as
management, which could be a threat to the business in the future. Due to this, it is important to educate
creative innovation to startup businesses in Thailand 4.0 era. The literature that was reviewed also showed
that creative innovation issues affect the operation and existence of business.
This research aims to analyze and study issues related to the truth about the effects of creative
innovation towards business performance, the ways in which it affects and the factors that influence
creative innovation of that particular business. Therefore, the importance and the roots of the problems
mentioned earlier gave rise to this research called “The Creative Innovation of STARTUP Business in
Thailand 4.0 Era”, focusing on providing beneficial and concrete knowledge to support the development
of performance of creative innovation strategies for startup business in Thailand 4.0 era. The objectives of
this research can be determined as follows to investigate the influence, factors and result of creative
innovation towards the operation of startup business in Thailand 4.0 era.
2. LITERATURE REVIEW
2.1. Creative innovation concept and theory
The review of literature related to the creative innovation of startup businesses from the researches
and academic journal papers found that Diaz Anadon (2019) has defined creative innovation as the
invention and development of new products and services for the market for commercial purpose. This
also includes the new procedures and ideas of management which conform to the studies of Adler,
Florida, King and Mellander (2019) who added that creative innovation is using knowledge to invent new
things to the market for commercial purpose by introducing new products, services and processes. These
innovations must be the new ones that have never been presented to the market before and may be
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resulted from using new technological innovations, which benefits the majority in the society creatively.
This also conforms with the study done by De Groote and Backmann (2019) who stated that creative
innovation is an important factor to create competitive advantage and can build long-term relationship
and customer loyalty towards the business, whether it is in terms of products, services, uniqueness or as
well as service procedures and using technology to create innovations related to customer communication
management. These all constitute important factors for business and economic growth. The study
conducted by Ghezzi and Cavallo (2018) related to the ability of the entrepreneurs in coming up with new
innovations as the factor that influences the performance of startup business revealed that creative
innovation of startup entrepreneurs consist of product, service, procedures and management innovations
which conform to the empirical data that influence the performance of business in terms of sales and
customer satisfaction.
Additionally, it also helps facilitate the production procedures of goods and services that need time
resources. Edison, Smørsgård, Wang and Abrahamsson (2018) also added that new entrepreneurs who
wish to enter the market should start investing in research and development to find the gap in the market
as well as needs that have not yet been responded. This also includes new innovations that are not out
there yet such as products and services innovations, quick response process and service management or
new business models to register for patent before moving to the next step of business. The literature
review shows that creative innovation has relation with growth and survival of both existing and new
businesses and also helps create sustainability to startup businesses that have just entered that particular
industry by enhancing their survival ability and strengthen growth for the future. Bjornali and Ellingsen
(2014) explained that with the current situation of globalization and keen competition, the SMEs and
startups need to adapt themselves and invent creative innovation to produce goods and services to
differentiate themselves in order to stirve in the changing business environment to maintain good financial
performance, customer satisfaction and market share. Furthermore, Ahmadvand, Salami, Soofi and
Tabatabaeian (2018) mentioned that innovation constitutes one of the competitive advantages of any
business and helps build customer loyalty with long-term effect. Due to the fact that innovations are seen
as one of the main factors driving economic growth, startups entrepreneurs must make use of creative
innvation to develop their products and services to best respond the needs of customers and maintain
good standards. QU (2018) who studied about the innovations that Influence the level of development of
entrepreneurs and country investments revealed that creative innovations have correlation with growth of
startup businesses. Currently, startup businesses face with changes related to customers and technologies
which compelled them to improve and develop the production and quality of their goods and services on
a continuous basis. Besides, they also need to consider the capital for production, the skills of the labor,
relationship with partners and stakeholders. From the study Bandaranand Thomas (2018), it was found
that most startup businesses still lack experience and personnel resources as well as sufficient capital
needed to improve and develop products that are necessary to carry out creative innovation. Additionally,
the operation of startup businesses needs to have competitive advantage in order to reduce the cost of
production of goods and services while maintaining good quantity of production with limited time as well
as focusing on good quality.
From all the reasons mentioned above, startup businesses must try to apply innovations and
technologies to produce products and services that have uniqueness as well as using innovations and
technologies to reduce the cost of production to result in competitive advantage and increase market share
of the business. The study of Casanova, Cornelius and Dutta (2018) on the topic of creative innovation in
terms of production procedures that influence the effectiveness of production found that innovations
have significant relationship with the performance of production and also affect the expenses of
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productions that could further affect the overall capital and profits of the company. It was also revealed
that creative innovation in terms of management arising out of using technology as the main factor in
management also enhances the effectiveness of data management of the company. To support this,
Fabrício Jr, da Silva, Simões, Galegale and Akabane (2015) who studied the issue of innovations that play
important part in building competitive skills for startup businesses in Brazil revealed that creative
innovation can build competitive skills for startup businesses with significant result and influence the
results of startup business performance. Moreover, it also helps reduce cost of operations and innovations
consist of four types, which are process innovations, product innovations, service innovations and
management innovations. They also explained that a good creative innovation must be the one that can
further be improved and can design existing products or services in such a way that they become better or
have higher values. Nevertheless, enhancing the value of creative innovation as mentioned above may also
cause changes in the operation of the business (Wajeetongratana, 2017).
3. METHODOLOGY
The creative innovation of startup business in Thailand 4.0 research adopted mixed methods
approach, which includes qualitative research and quantitative research Creswell (2009). The researcher
divided the study into 3 parts which are: first, gathered information from the entrepreneurs and managers
who play important role in the development of innovation and technology of startup business in Thailand
4.0 era through qualitative research with the use of in-depth interview. This was done to find out the
major factors that influence the occurrence of creative innovation of startup businesses in Thailand 4.0 era
in order to create a quantitative questionnaire. Secondly, collected data from 404 businessmen who play
important role in determining creative innovation such as the board, the manager, entrepreneurs and
stockholders in order to find out the factors of creative innovation that influence the performance of
startup businesses in Thailand 4.0 era (Potjanajaruwit, 2018). This was done using qualitative research by
adopting survey research approach where the questionnaires were drafted with reference to the
information gathered from first part. Thirdly, qualitative method was adopted by using focus group
interview to confirm the effects of creative innovation that influence the operation of startup businesses
in Thailand 4.0 era. The ultimate objective of this research is to get the results that would be beneficial for
the society both academically and professionally in relation to creative innovation that affect the
performance of startup businesses in Thailand 4.0 era. It is done by studying the main factors of creative
innovation through in-depth interviews and confirming the concept by gathering information from the
key informants which were chosen through purpose of sampling method and finally came down to three
people who are business owner, manager and CEO of startup business.
Table 2
The emergence of startup businesses separated by regions
Number of
population

Emergence of startup businesses separated by regions

3,895
6,338
6,020
1,684
12,240
30,177

1. Central region
2. Southern region
3. Northern region
4. Eastern region
5. North-eastern region
Total
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Number of
sample
group
60
83
79
22
160
404

Percentage
15.18
21.01
20.25
5.04
40.50
100
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Source: Regnier, 2017. Small and Medium Enterprises in Distress: Thailand, the East Asian Crisis and
Beyond: Thailand, the East Asian Crisis and Beyond. Routledge.
The researcher used the above information to analyze and build a structural equation model: SEM to
find the cause and effect of creative innovation of startup businesses in Thailand 4.0 era. The theory and
related researches were also studied to build own conceptual framework and determined that this model
of research must be related to empirical data by using LISREL for Windows version 8.80 program and
carried out assessment of model fit to verify the linear structural relationship of research model and
empirical data. This was done by using Chi-square, χ2 /df, CFI, GFI, AGFI, RMSEA and SRMR.
4. EMPIRICAL RESULTS AND DISCUSSION
The analysis of the effects of the variables in the causal model of creative innovation of startup
businesses in Thailand 4.0 era (direct, indirect and overall effects) according to hypothesis and empirical
data revealed that such model conforms to the empirical data and when considering the model fit indices,
it was found that the model conforms to the empirical data with 6 indices which are /df = 1.40, CFI =
1.00, GFI = 1.00, AGFI = 0.98, RMSEA = 0.032 and SRMR = 0.010.
Therefore, it can be concluded that the structural equation model fits and conforms to the empirical
data which can be explained as follows:

Figure 1. Analysis of the effects of variables of causal model of creative innovation of startup
businesses in Thailand 4.0 era
When considering the direct effect that influence the creative innovation (CTINV), it was found that
such variable received direct effect from information technology (IFMTN) and Thailand 4.0 policy
(PLTH4.0) where the direct effect is equals to 0.53 and 0.31 respectively which are the values that have
statistical significance of 0.01.
Apart from the direct and indirect effects that influence creative innovation (CTINV), there are other
variables that receive direct effects, which is startup businesses performance (STFPF) that is directly
affected by information technology (IFMTN) and Thailand 4.0 policy (PLTH4.0) at the values of 0.18 and
0.52 respectively, which are the values that have statistical significance of 0.01. Additionally, it is also
directly affected by creative innovation (CTINV) at the value of 0.16, which is the value that has statistical
significance of 0.01. It is also indirectly affected by information technology (IFMTN) and Thailand 4.0
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policy (PLTH4.0) at the values of 0.08 and 0.05 respectively, which are the values that have statistical
significance of 0.01. Therefore, it can be concluded as follows:
(1) Information technology (IFMTN) has direct positive effect on creative innovation (CTINV) with
direct influence value of 0.53, which is the value that has statistical significance of 0.01.
(2) Thailand 4.0 policy (PLTH4.0) has direct positive effect on creative innovation (CTINV) with
direct influence value of 0.31, which is the value that has statistical significance of 0.01.
(3) Information technology (IFMTN) has direct positive effect on the performance of startup
businesses (STFPF) with direct influence value of 0.18, which is the value that has statistical significance
of 0.01.
(4) Thailand 4.0 policy (PLTH4.0) has direct positive effect on the performance of startup businesses
(STFPF) with direct influence value of 0.52, which is the value that has statistical significance of 0.01.
(5) Creative innovation (CTINV) has direct positive effect on the performance of startup businesses
(STFPF) with direct influence value of 0.16, which is the value that has statistical significance of 0.01.
(6) Information technology (IFMTN) and Thailand 4.0 policy (PLTH4.0) have indirect positive
effects on the performance of startup businesses (STFPF) through creative innovation (CTINV) with
indirect influence values of 0.08 and 0.05 respectively, which are the values that have statistical
significance of 0.01.
Table 3
The result of hypothesis testing
No.

Hypothesis

Result

1

Information technology has direct effect on creative innovation
of startup businesses in Thailand 4.0 era
Thailand 4.0 policy has direct effect on creative innovation of
startup businesses in Thailand 4.0 era
Creative innovation has direct effect on the performance of
startup businesses in Thailand 4.0 era
Information technology has direct effect on the performance of
startup businesses in Thailand 4.0 era
Thailand 4.0 policy has direct effect on the performance of
startup businesses in Thailand 4.0 era

Accept hypothesis

2
3
4
5

Accept hypothesis
Accept hypothesis
Accept hypothesis
Accept hypothesis

5. CONCLUSION
The research on creative innovation of startup businesses in Thailand 4.0 era can be discussed in
accordance to the research objectives as follows
Objective 1: To investigate the cause and effect of creative innovation that influences the
performance of startup businesses in 4.0 era.
The result of the hypothesis testing revealed that information technology (IFMTN) has direct
positive effect on creative innovation with statistical significance of 0.01. While creative innovation is
influenced by information technology at the value of 0.53 and all of these are direct effects at the value of
0.53. This implies that it would be good for the business to make use of information technology and
Internet to increase their knowledge and pass on the knowledge which can make personnel in the
organization have more creativity to produce goods and services. Some of the businesses have already
started using tablets, computers and other IT devices to allow their personnel to make use of these
electronic devices to educate themselves and find more information related to the job. Additionally, there
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is also application of online courses for staff training to enhance their knowledge related to their jobs and
cloud computing has also started coming into the picture. The analysis of large database on the online
platform such as customer behavior for planning the business effectively will provide positive effects on
creative innovation of the business with statistical significance. This conforms to the study of Fabrício Jr,
da Silva, Simões, Galegale and Akabane (2015) who explained that using information technology as one of
the most important topics for various academic courses and for startup businesses can help reduce cost of
production and cost of labor. It will also help enhance the values of the products and services as well as
increasing the competitive advantage of the business. Some of the studies/reports have shown that
information technology helps enhance the potential of business operation. The study of Ghezzi and
Cavallo (2018) emphasized that information technology or information systems are not just tools but the
techniques that require understanding before making decisions of investment although they could help
tremendously in the operation of the business.
The study also revealed that Thailand 4.0 policy (PLTH4.0) factor has direct positive effect on
creative innovation (CTINV) with statistical significance of 0.01 where creative innovation (CTINV)
received overall influence from Thailand 4.0 policy (PLTH 4.0) at the value of 0.31 and all of these are the
direct effects at the value of 0.31. This implies that Thailand 4.0 policy which is the policy that focuses on
delivering and developing complete set of technologies to startup companies, helps determine investment
budget needed for research and development to improve the skills of entrepreneurs and elevating business
innovations. Additionally, it is also designed to help support startup businesses that have creative
innovation to enter the national innovation list, provide consultants to startup businesses as well as
facilitating vocational institutes’ roles in supporting the startup entrepreneurs. Upgrading technologies and
improving production process positively and directly affect creative innovation (CTINV) with statistical
significance and conforms to the 12th national economic and social development plan that emphasizes on
the strategies for developing creative innovation for the startup businesses by motivating and supporting
various aspects such as investment, research and development and upgrading infrastructures to allow
these entrepreneurs to use technologies as a driving force for better creativity and innovation that can
bring more values to economy. These have become National Research Agenda with the goals to develop
creative innovation of entrepreneurs for commercial benefits (12th national economic and social
development plan, 2017).
The study also showed that creative innovation (CTINV) has direct positive effects on the
performance of startup businesses (STFPF) with statistical significance of 0.01 where performance of
startup businesses (STFPF) received overall influence from creative innovation (CTINV) at the value of
0.16 and all of these are the direct effects at the value of 0.16. This implies that it would be good for the
business to make use of information technology and Internet to increase their knowledge and pass on the
knowledge which can make personnel in the organization have more creativity to produce goods and
services. Some of the businesses have already started using tablets, computers and other IT devices to
allow their personnel to make use of these electronic devices to educate themselves and find more
information related to the job. Additionally, there is also application of online courses for staff training to
enhance their knowledge related to their jobs and also the use of ERP (Enterprise Resource Planning)
helps analyze information necessary for planning the business. All of these have proved to have positive
effects on the performance of startup businesses (STFPF) with statistical significance. The result
conforms to the study of Ahmadvand, Salami, Soofi and Tabatabaeian (2018) who did the analysis on
strengths and weaknesses of startup businesses and found that most of the challenges that happened are
caused by creative innovation and competitive environment where information technology plays an
important role in terms of education, communication, operational support and business operations. This
also matches with the study of Bandera and Thomas (2018) who shed light that changes in information
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technology will affect the strategic planning of product life cycle of new startup businesses because
information technology and operational technology of an organization can help serve creative innovations
to the market continuously and eventually enables that particular business to adjust itself with the
competitive market effectively. The direction was also suggested by the study of QU (2018) who
confirmed that application of information technology in terms of communication and operational
supports helps influence the creative innovation of the business and allows them to survive in the
competitive environment better. Therefore, the changes in information technology affects the
performance and survival of businesses, especially in their early stage or businesses that are new in a
particular industry because it helps reduce operational costs by applying information technology to help in
operation and communication with the consumers or third parties.
Since information technology and creative innovation proved to affect the performance of startup
businesses with statistical significance, the boards or people who play a part in determining the creative
innovation must place emphasis on the activities and staff training on information technology to facilitate
the process of creative innovation which could bring great values to the business. Additionally, this will
also help promote sustainable growth in terms of sales and enhance competitive potential to uniquely
differentiate the business from the competitors in the same industry. Some examples of this are: using
applications to gather information for staff training or using operational technologies in accordance with
Thailand 4.0 policy etc. Additionally, businesses must also follow up and give importance to engaging with
projects initiated by Thailand 4.0 policy which will support entrepreneurs in terms of improving the
production process of goods and services to result in sustainable development. Recently, there has been a
creation of business incubators for technologies to support creative innovation supported by the
government to help develop the entrepreneurs, to carry out research and development as well as
supporting investment by bringing more technologies to business operations. As a result, these incubators
proved to help both existing and new entrepreneurs tremendously in the creation of creative innovation in
terms of production of good and services as well as management. Furthermore, it also helps enhance
competitive advantage and enables entrepreneurs to survive the fast-changing and dynamic business
environment.
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