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ABSTRACT

Ozone 1s second only to fluorine as the most powerful oxidant in the world. It's the most
powerful, natural air and water sanitizer readily available and can break down chemicals into their
basic naturally-occurring component parts. The objectives of this study were therefore, to test a
model of technology adoption used in the ozone generator industry in Thailand. Self-reporting
questionnaires were retrieved from 500 production and engineering managers in both central and
eastern Thailand enterprises from a total of 3,000 distributed. The research framework integrates
Corporate Vision, Awareness, Interest, Evaluation and Trial to hypothesize a theoretical model to
explain and predict adoption of ozone generator technology. All latent variables in the model have
a positive influence on the adoption of Thai ozone generator technology. The model furthermore
consisted of 18 observed variables with a variable latency of 6 variables which had a positive
influence on the adoption of ozone generator technoelogy. The final structural model was verified
to achieve a good fit with the empirical data at 65% because of the decision to use new products in
ozone generator technology. Using LISREL 8.72 Structural KEquation Modeling (SEM), the results
showed that that the variables that influence technology use the most are Adoption, followed by
Interest and Evaluation, followed by Trial, Awareness and Corporate Vision having the effects of
0.73, 0.53, 0.42, 0.31 and 0.23, respectively.

Key words: Structural equation model, technology adeption, ozone generators, industrial sector,

Thailand

INTRODUCTION

The global market for ozone technology reached $557 million in 2010 and $606 million in 2011,
It is expected to grow to $838 million in 2016 which is a Compound Annual Growth Eate (CAGR)
of 8.7% for the period (BCC, 2012). Along with this global growth, Thailand has also established
an industrial sector based on ozone generator technology with extensive research to date showing
that the production of efficient and high quality ozone generators is possible for use in the
manufacturing sector,

The name “ozone” 1s derived from the Greek word “ozein” which means “to smell”. Ozone is a
pale blue gas and it has a pungent, bleach-like odour (RSC, 2014). The use of ozone leaves no toxic
by-products or residues and is non-carcinogenic (Sudheer and Indira, 2007). Ozone occurs
naturally in the environment. In nature, oxygen is released from plants and sea plankton during
photosynthesis. Oxygen floats upward into the atmosphere and in turn is converted into ozone by
ultraviolet radiation.
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Ozone 1s classified as an “oxidant” or a substance that converts organic material into their base
compounds. Oxidants can be put to work as a sanitizer and disinfection agent or simply to break
down organic substances. Other examples of oxidants are chlorine and fluorine. For example, ozone
can be put to use to convert air borne pollutants such as ammonia, mercaptans, sulfides and other
organic chemicals into inert, non-odorous by-products, or to oxidize pollutants and organics in
water. As a powerful oxidizer, it is a very effective disinfecting agent and will kill germs, viruses,
bacteria, molds and yeasts. Ozone 1s an extremely fast-acting oxidant. After oxadizing substances,
ozone then simply reverts to oxygen. The target substances are broken down inte their base
compoenents. Ozone production and application is a chemical process that is predictable and well
understood by chemical engineers, chemists and increasingly, doctors around the world.

Ozone generators are used to “manufacture” ozone out of one of the most readily-available
substances on earth-oxygen in the air. In fact, ozone has been called “Enhanced Oxygen” for the
simple reason that oxygen (0Q,) can be converted to ozone (O,). Ozone is produced naturally in the
upper atmosphere (the ozone layer) through ultraviclet radiation. As well, lightning will produce
ozone through electrical excitation of oxygen molecules. Ozone generators use both forms of
producing czone, Some generators will use electrical fields (corona discharge) to produce ozone.
Others use ultraviolet lights (UV method) to produce ozone (KPA, 1982). Generally, the UV ozone
systems produce a lower concentration of ozone. Since concentration of ozone 1s important, most,
applications will use corona discharge ozone generators. Since ozone cannot be stored, it 1s used as
quickly as it is produced. Ozone generators are used to produce ozone at the location where it will
be used. Ozone generators come in all sizes, ranging from small DC units used to clean air in your
car (not recommended) to large industrial systems used to purify millions of gallons per day of water
in municipal water treatment systems (Wang et al., 2005). Since, they require no inputs other than
oxygen, they are very cost-effective.

(riven the above properties combined with factors such as being environmentally and energy
friendly, low cost for budget. conscious organizations and a positive image for users, the sector has
a sustainable future but the Adoption Process (alse known as the Diffusion of Innovation) can at
times be difficult.

It has been more than half a century since the Adoption Process was first described by
Bourne (1959). This process has stood the test of time and remained an important marketing tool
ever since. It describes the hehavior of consumers as they purchase new products and services with
a set of individual categories including the (1) Innovator, (2) Early adopter, (3) Early majority,
(4) Late majority and finally, the (5) laggards.

Produect adoption process is a mental process in which the individual goes through a process
from first hearing about a new product until final acceptance (Kotler and Armstrong, 2013) with
companies investing large sums of time and money to help the licensee adopt the technology or
knowledge being licensed (Hisrich, 2012).

The adoption process consists of the decision-making stages consumers go through before
buying a product or service-namely, awareness, interest, evaluation, trial and adoption
{(Michman and Mazze, 2001).

Awareness 1s the first step of the adoption process in which consumers become conscious of the
innovation but lacks information about it. During the interest stage need 1s stimulated and
information is sought. During the evaluation stage, the individual weighs the advantages and
disadvantages of the purchase. The trial stage consists of the initial purchase to determine how well
the purchase satisfies those unfilled needs. Adoption follows a satisfactory trail and subsequently
the product is used on a regular basis (Michman and Mazze, 2001).
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Therefore, research was undertaken to measure the relationships in which firms adopt
technology in the ozone generator industry in Thailand. Ozone generators are new technological
innovations for Thai people and with this technology being ‘homegrown’ in Thailand, often times
Thais are less willing to accept locally manufactured goods as compared to foreign made goods.
Reasons for this can include perceived quality, attitude and confidence, so this study aimed to study
and develop a relationship of technology adoption in the industrial ozone generator industry in
Thailand. This study was undertaken to discover the parameters and factors that affect both
directly and indirectly technology adoption of ozone generators in Thailand. Furthermore, this
study hopes to guide the development and promotion of the production and marketing of ozone
generator industry in the future.

The objectives of this research study were:

¢+ To analyze the relationships of the variables in adopting of ozone generation technology in
Thailand

* To check the consistency of the structural equation model of technology adoption in the
industrial ozone generator sector in Thailand through the development of empirical data

* To study the direct and indirect effects and interaction of wvariables affecting technology
adoption in the industrial ozone generator market in Thailand

HYPOTHESIS

The structural equation model of technology adoption in the industrial ozone generator
industry in Thailand that was developed is consistent with the empirical data. The variables used
in this study had both a direct and indirect effect and the interaction of ozone generator technology
adoption in Thailand was developed with industrial sector precision.

CONCEPTURAL DEVELOPMENT

Regular users who make personal decisions to choose a certain kind of product or service is
called adoption (Kotler and Keller, 2006} and the Technology Acceptance Model (TAM) is the most
widely accepted framework for studying individual intentions te use or adopt technolegy (Fig. 1).
Investigating users’ intentions to accept technoleogy has always been a crucial area in information
systems research (Davis, 1989). Perceived ease of use 1s an individual’s assessment to the extent
to which interaction with a specific information system or technolegy is free of mental effort
{Dawvis, 1989). It is one of the major behavioral beliefs influencing user intention for technology
acceptance in both the original and the revised TAM models.

Corporate vision: This vision of leadership led to the formulation of corporate strategy
{(Kananurak, 2011; Harrison, 1995) with a focus on, who will create opportunities to increase
revenue balanced with enhancing customer loyalty to the organization. They must provide
customers with a more even value proposition (Persson, 2012) with strategies that better serve
business opportunity (Hagen et al., 2003), because different strategies will affect different
organizations as well and affect the positioning of your company (Kalafatis et al., 2000).

So, it is important that crganizations need to define specific objectives and strategies
{Chotipanich and Lertariyanun, 2011) and meet the needs of each customer group and banks need
to prepare a database of information about each type of client (Edris, 1997) and provide an analysis
of opportunities and threats to the orgamzation.
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Adoption Attitudinal change
A A
Trial Behavioral change
A A
Evaluation Improved skills
A A
Interest Increased knowledge
Awareness New/additional information

Fig. 1. Summary of the recommended methods for the different stages of adoption (FAO, 1996)

To achieve the maximum results from the methods selected at the different stages, corporate
leaders must bring to bear their understanding of the learning process.

Therefore, adopting an innovation requires a decision to be made, an action to be taken. This
suggests that data must become information leading in the creation of knowledge. The pioneering
work of Beal and Bohlen (1955) identified a five-step process that individuals progress through as
they make a decision to adopt an innovation (Fig. 1). These include the following:

Awareness: Awareness 1s one of the key determinants to consumers’ adoption behavior which 1s
decided through acquaintance of the particular product. Early researcher, Lionberger (1968)
proposed that awareness was one of the best-known acts for utilizing the innovative product. In
other words, Islam and Gronlund (2011) stated while awareness is a person’s degree of
attentiveness and ability to depict beliefs in a certain time and space as an object, influence is the
process of creating this awareness.

According to the above arguments, the following hypotheses are concluded in the study:

H1: Corporate Vision (Vision) has a direct effect on Interest (Intere) (Fig. 2)
H2: Awareness (Acknow) has a significant and direct effect on Interest (Intere) (Fig. 2)

Interest: As the individual wants more information, they begin to wonder if the innovation can
help them. They may actively seek out new information, both explicit and tacit. Their quest 1s
informed by sources both cutside and inside the community (Gayle, 2007).

H3: Interest (Intere) has a direct influence on Trial (Trial) (Fig. 2)

Evaluation: The individual mentally examines the innovation using the information gathered,
trying to determine whether it will really impact their work and how it will make their effort easier
or better. This is a critical stage and the first one where the voices of the community (i.e., coworkers,
friends or neighbors) are often the largest influence on an individual, rather than outside contacts.
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X1 Corporate vision
X2
X3
Ho Adoption Y10
Interset

Y2 Intere Y11

Y3 Y12
X4

Awareness

>
X6 Y4 Y5 Y6

Fig. 2: Conceptual model of adoption of ozone generator technology

In studying the adoption of technology, the Technology Acceptance Model (TAM) is an
information systems theory that models how users come to accept and use a technology. The model
suggests that when users are presented with a new technelogy, a number of factors influence their
decision about how and when they will use it, notably:

¢ Perceived Usefulness (PU): This was defined by Fred Davis as “the degree to which a person
believes that using a particular system would enhance his or her job performance”

*  Perceived Ease-of-Use (PEOU): Davis defined this as “the degree to which a person believes
that using a particular system would be free from effort” (Davis, 1989)

The TAM has been continuously studied and expanded-the two major upgrades being the TAM
2 (Venkatesh and Davis, 2000; Venkatesh, 2000) and the Unified Theory of Acceptance and Use
of Technelogy (or UTAUT) (Venkatesh et al., 2003). A TAM 3 has also been proposed in the context
of e-commerce with an inclusion of the effects of trust and perceived risk on system use
{(Venkatesh and Bala, 2008). Based on the above, it can be proposed that.:

H4: Interest (intere) has a direct effect on Evaluation (Evalua) (Fig. 2)
H5: Evaluation (Evalua) has a direct effect on Trial (Trmal) (Fig. 2)

Trial: The individual wants more information. They begin to wonder if the innovation can help
them. They may actively seek out new information, both explicit and tacit. Their quest is informed
by sources both outside and inside the community. The individual actually tests the innovation to
see if reality matches expectations, usually with small-scale, experimental efforts. Often at this
stage, any source of information that 1s determined to be helpful will be used, although close
community ties are still the most important. Individuals are looking for specific help for their specific
need.

Additionally, there is the Expectation-Confirmation Model (KCM) which has often been applied
to investigate the satisfaction with and continued use of Information Technology (IT) after its
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adoption. This theory which is based in social psychology, has already proven to be useful in the
evaluation of IT post-adoption behavior (Gonzalez ef al., 2009). Bhattacherjee (2001) suggests that
users’ continuance intention is determined by their satisfaction with IS use and perceived
usefulness of continued IS use. Based on the considered outlines above, it can be proposed that:

H6: Tral (Trial) directly influences technology Adoption (Accep) (Fig. 2)

Within the rate of adoption there is a point at which an innovation reaches critical mass. This
is a point in time within the adeption curve that enough individuals have adopted an innovation
in order that the continued adoption of the innovation is self-sustaining.

In describing how an innovation reaches critical mass Rogers’ outlines several strategies in
order to help an innovation reach this stage (Rogers, 1995). These strategies are:

+ Have an innovation adopted by a highly respected individual within a social network
+ Creating a instinctive desire for a specific innovation

* Inject an innovation into a group of individuals who would readily use an innovation
*  Provide positive reactions and benefits for early adopters of an innovation

The rate of adoption is defined as the relative speed with which members of a social system
adopt an innovation. It is usually measured by the length of time required for a certain percentage
of the members of a social system to adopt an innovation (Rogers, 1995). The rates of adoption for
innovations are determined by an individual’s adopter category. In general, individuals who first
adopt an innovation require a shorter adoption period than later adopters. Based on the above, it
can be proposed that.

H7: Evaluation (Evalua) has a direct effect on technology Adoption (Accep) (Fig. 2)

Measurement

Dependent variable: Adoption (Accep) of ozone generator technology in Thailand consisted of 3
observed wvariables including accepted standards (Y10), performance recognition (Y11) and
acceptable service quality (Y12) (Fig. 2).

Independent variables: Independent variables used in this study included 5 latent variables
consisting of 3 observed variables.

The scales of Corporate Vision (Vision) have been developed with an analysis tool and
questionnaire using a H-Point Likert Scale as a measuring scale (Likert, 1972) which measures
three aspects {(Table 1) of corporate vision which include Modernization (X1), Organizational
Development (X2) and Corporate Social Responsibility (X2) (Fig. 2).

The scales of Awareness (Ackno) have been developed with an analysis tool and questionnaire
using a 5-Point Likert Secale as a measuring scale (Likert, 1972) which measures three aspects
{Table 1) of awareness which include Learning/Training (X4) Competitor Recognition (X5) and
Media Perception (X6) (Fig. 2).

The scales of Interest {Intere) have been developed with an analysis tool and questionnaire
using a 5-Point Likert Secale as a measuring scale (Likert, 1972) which measures three aspects
{Table 1) of interest which include Working Principles (Y1) Work Methods (Y2) and the Interest
Benefit (Y3) (Fig. 2).
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Table 1: Results of confirmatory factor analysis of the variables that influence the dependent variable

Variable/item Loading t-stat
Corporate vision (Vision)

Modernization (X1) 0.34 10.64
Organizational Development (X2) 0.42 9.87
Corporate Social Respaonsibility (X3) 0.34 12.05
Awareness (Ackno)

Learning/Training (X4) 0.57 17.99
Competitor Recognition (X5) 0.39 12.91
Media Perception (X6) 0.44 13.27
Interest (Intere)

Working Principles (Y1) 0.48 10.32
Work Methods (Y2) 0.54 951
Interest Benefit (Y3) 0.54 9.53
Evaluation (Evalua)

Quality Control (Y4) 0.50 19.01
Compliance Verification with Legacy Systems (Y5) 0.45 17.92
Impact Evaluation (Y6) 0.38 16.44
Trial (Trial)

Guality Control Testing (Y7) 0.45 18.16
Legacy System Compliance (Y8) 0.53 18.78
Impact Kvaluation Testing (Y9) 047 17.34
Adoption (Accept)

Accepted Standards (Y10) 0.47 12.51
Performance Recognition (Y11) 0.41 11.30
Acceptable Service Quality (Y12) 0.49 13.18

The scales of Evaluation (Evalua) have been developed with an analysis tool and questionnaire
using a b-Point Likert Scale as a measuring scale (Lakert, 1972) which measures three aspects
{Table 1) of evaluation which ineclude Quality Control (Y4) Compliance Verification with Legacy
Systems (YB) and Impact Evaluation (Y8) (Fig. 2).

The scales of Trial (Trial) have been developed with an analysis tool and questionnaire using
a b-Point Likert Scale as a measuring scale (Likert, 1972) which measures three aspects (Table 1)
of trial which include Quality Contrel Testing (Y7) Legacy System Compliance (Y8) and Impact
Evaluation Testing (Y9) (Fig. 2).

MATERIALS AND METHODS

Data collection: Schumacker and Lomax (2010) stated that Structural Equation Modeling (SEM)
uses a variety of models to show the relationships between observed variables with the same basic
goal of providing a quantitative test of a theoretical model hypothesized by a researcher. The
models developed using SEM can be tested to show how sets of variables define concepts and how
they are related. The goal of SEEM 1s to determine the extent to which the model is supported by the
data that 1s gathered during research (Schumacker and Lomax, 2010) and since SKEM is capable
of statistically modeling and testing complex phencmena, it has therefore, become the preferred
method for confirming (or not) theoretical models, quantitatively. Another very important
consideration is the intended sample size with most authors recommending a sample size
of at least 100 to generate good results (Schumacker and Lomax, 2010; Weston and Gore Jr., 2006;
Worthington and Whittaker, 2006), so, therefore, a sample size smaller than 100 should not be
used as it 1s unreliable and consequently SKEM should not be used (Meldrum, 2010).
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As such, this study drew from a base of production and engineering managers from firms
involved with ozone generators in both central and eastern Thailand in 2014, From the sample size
determined by Schumacker and Lomax (2010), the researchers used the 10-20 sample size
suggested for each variable. As the research consisted of 18 variables, a minimum of 360 samples
were deemed as acceptable of which 500 were obtained.

Questionnaire design: Quality and content was monitored with tools used in the research and
as a measurement of quality. Both content validity and reliability was assured by B0 experts in
their respective fields with a Cronbach’s alpha coefficient which in this study is the reliability level
of 0.97. In addition, a set of questions to measure variables with the reliability of structural
{Construct reliability/pC) ranged from 0.80-0.89,

Additionally, the index of Item-Objective Congruence (IOC) developed by Rovinelli and
Hambleton (1977) was employed to carry out the sereening of questions. The [OC 1s a procedure
used in test development for evaluating content validity at the item development stage. This
measure 18 limited to the assessment of unidimensional items or items that measure specified
composites of skills. The method prescribed by Rovinelli and Hambleton (1977) results in indices
of item congruence in which experts rate the match between an item and several constructs
assuming that the item taps only cne of the constructs which is unbeknownst to the experts. The
research then proceeded to select items that with an IOC index higher than 0.5 which were

considered acceptable.

Research tools: Questionnaires were constructed to be a tool to measure concept definition and
practice. The instrument or questionnaire used the 5-Point Likert Scale (Likert, 1972) as the
measurement scale and the conceptual framework for determining the internal consistency
measured by coefficient alpha (t-coefficient) of Akron BAC (Cronbach) to calculate the average
value of the correlation coefficient which ranged from 0.725-0.856 which were considered to be

highly reliable as all values lower than 0.50 were eliminated from the measurement.

Data analysis and results: To assure the diagnostic accuracy of the model, the relationship of
technolegy adoption of ozone generators was developed with the influence of the variables in the
model using path analysis with the latent variables. The organisation or grouping of the items was
confirmed by LISREL 8.72 Confirmatory Factor Analysis (CFA) (Joreskog and Sorbom, 1992, 2001)
and the Goodness of Fit Index (GFI) Statistics to extract the following: x2 is insignificant
statistically at the 95% level (p>0.05) or the y2/df<2.00 for RMSEA <0.05 for GFI >0.90 for AGFI
>0.90 and SEME <0.05. RMSEA (Root Mean Square Error of Approximation) is one potential
mechanism for accommodating large sample sizes (Steiger and Lind, 1980). The SERMR is an
absolute measure of fit and is defined as the standardized difference between the observed
correlation and the predicted correlation. It 1s a positively biased measure and that bias is greater
for small N and for low df studies. Because the SRMR is an absolute measure of fit, a value of zero
indicates perfect fit. The SRMR has no penalty for model complexity. A value less than 0.08 is
generally considered a good fit (Hu and Bentler, 1999).

The reflective model in Table 1 shows the discriminant validity of the internal latent variables

and the correlation of variables. It also depicts the scale reliability which has been analyzed from

Composite Reliability (CR) as well as the Average Variance Extracted (AVE) and R2. The CR value
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X1 0.34 Y7 Y8 Y9
Corporate vision

X2
X3

. Y10

Adoption

Y11

Yi2
X4

Awareness

XS5
X6

Fig. 3: Structural equation maodel for adoptionof Thai ezone generator technology

Table 2: Confirmatory Factor Analysis (CFA) of the independent variables of corporate vision, awareness, interest, evaluation, trial on

the dependent variable, adoption

Latent variable construct Construct reliability Average variance extracted
Corporate vision (Vision) 0.802 0.577
Awareness (Acknow) 0.804 0.5094
Interest (Intere) 0.877 0.707
Evaluation (Evalua) 0.835 0.631
Trial (Trial) 0.895 0.741
Adoption (Accept) 0.823 0.606

Statistical significance level is at 0.01 and diagonal figures mean, CR: Composite reliability, ./AVE R* = Square of the correlation,

AVE: Average variance extracted

should not go below 0.60 and the AVE values should also drop below 0.50 and E2 values should
not be under 0.20 (Lauro and Vinzi, 2004; Henseler et af., 2009) quoted in Wingwon and
Piriyakul (2010).

Table 2 shows the results of factor analysis affecting the adoption of ozone generator
technology. The data also shows the CR values are higher than 0.60, with all AKV values higher
than 0.50 for all values and R2 values higher than 0.20, representing the reliability of the
measurement. It found that data sets in the AVE have higher values than all of the corresponding
values in the ‘Cross Construct Correlation’ in the same column, representing discriminant validity
of the measure in each construct and with a greater value than 0.50 of AVE as shown in Table 2.

Figure 3 and Table 3 show the direct, indirect and total effects of influencing variables on
affected variables in the adoption of Thai ozone generator technology. The model is consistent with
empirical data and the harmonized index of all the criteria which includes the chi-square value not
being statistically significant, p = 0.34, for the RMSEA = 0.01, GFI = 0.99 and AGFI = 0.96 and for
the SRMR = 0.03.

All causal variables in the model have a positive influence on the adoption of Thai ozone
generator technology. The final structural model was verified to achieve a good fit with the
empirical data.
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Table 3: Direct, indirect and total effects of influencing variables on affected variables in the adoption of thai ozone generator technology

Affected variables

Interest Evaluation
Casual variables DE 1K THE DE IE TE
Corporate 0.43 (0.08)** - 0.43 (0.08)** - 0.26 (0.04)** 0.26 (0.04)**
Awareness (Acknow) 0.58 (0.09)** - 0.58 (0.09)** - 0.34 (0.04)y** 0.34 (0.04)**
Interest - - - 0.59 (0.08)** - 0.59 (0.08)**
Evaluation
Trial -
Structural equation fit R® R? =68 R =35

Trial Adoption
Casual variables DE 1K THE DE IE TE
Caorporate - 0.26 (0.04)** 0.26 (0.04)** - 0.23 (0.04)** 0.23 (0.04)**
Awareness (Acknow) - 0.35 (0.05)** 0.35 (0.05)** - 0.31 (0.05)y** 0.31 (0.05)**
Interest 0.25 (0.06)** 0.36 (0.06)** 0.61 (0.08)** - 0.53 (0.07)** 0.53 (0.07)**
Evaluation 0.60 (0.06)** - 0.60 (0.06)** 0.48 (0.09)** 0.25 (0.06)** 0.73 (0.08)**
Trial - - - 0.42 (0.09)** - 0.42 (0.09)**
Structural equation fit R® R? =61 R? =70

Chi-square: 38.94, df: 36, p-value: 0.34, RMSEA: 0.01, GFI: 0.99, AGFI: 0.96, SRMR: 0.03, DE: Direct effects, IK: Indirect effects,
TH: Total effects **p<0.01

Evaluation (Kvalua) 1s the only causal variable that influences both directly and indirectly the
adoption of ozone generator technology, with an influence factor of 0.72.

Trial {Trail) has a direct influenceon the adoption of ozone generator technology has an
influencing value 0.42,

Considering the priority of the variables caused by the combined influence of the individual
variables showed, variables that influence adoption of ozone generator technology most are
Evaluation (Kvalua), followed by Interest (Interest), Trial (Trial), Awareness (Acknow) and
Corporate Vision (Vision) which have the effect of 0.73, 0.53, 0.42, 0.31 and 0.23, respectively.

Structural model causal variables that influence the adoption of ozone generator technology
in descending order are as follows,

Evaluation (Evalua) factors underlying the external variables are influenced by Quality
Control (Y4), Compliance Verification with Legacy Systems (Y5) and Impact Evaluation (Y8) with
values loading from 0.48 (direct effect) and a significant level of confidence percentage 99%
{(t-stat >1.99), with a level of indirect influence value of 0.25 (indirect effect) which considers such
factors highly reliable. These factors have the greatest influence on the adoption of ozone generator
technology in enterprises and have a direct and indirect effect on adoption as shown in the Final
Model in Fig. 3 and Table 4.

Interest {Intere) factors underlying the external variables are influenced by Working Principles
(Y1), Work Methods (Y2) and Interest Benefit (Y3) with values leading from 0.53 (indirect effect)
and a significant level of confidence percentage 99% (t-stat >1.99). These factors have the second
greatest influence on the adoption of ozone generator technology in enterprises and have an
indirect influence on the Adoption as shown in the Final Model in Fig. 3 and Table 4.

Trial (Trial) factors underlying the external variables are influenced by Quality Control Testing
(Y7, Legacy System Compliance (Y8) and Impact Evaluation Testing (Y9) with values loading from
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Tahle 4: Results of testing hypothesis on adoption of ozone generator technology in Thailand

Hypotheses (*Sig. <0.05) Coefficient t-test Results

H1: Corporate vision (Vision) has a significant and direct effect on Interest (Intere) 0.43 567 Supported
H2: Awareness (Acknow) has a significant and direct effects on Interest (Intere) 0.58 6.60% Supported
H3: Interest (Intere) has a direct effect on Trial (Trial) 0.25 4.19% Supported
H4: Interest (Intere) has a direct effect on Evaluation (Evalua) 0.59 7.25% Supported
H5: Evaluation (Evalua) has a direct effect on Trial (Trial) 0.60 9.66% Supported
H6: Trial (Trial) has a direct effect on Adoption (Accep) 042 4.40% Supported
H7: Evaluation (Evalua) has a direct effect upon Adoption (Accep) 0.48 5.20% Supported

0.42 (direct effect) and a significant level of confidence percentage 99% (t-stat >1.99). These factors
have the third greatest influence on the adoption of ozone generator technology in enterprises and
have a direct influence on the Adoption as shown in the Final Model in Fig. 8 and Table 4.

Awareness (Ackno) factors underlying the external variables are influenced by Quality Control
Testing (Y7), Legacy Systemn Compliance (Y8) and Impact Evaluation Testing (Y9) at a significant
level of confidence percentage 99% (t-stat >1.99), with a level of indirect influence value of 0.31.
These factors have the fourth greatest influence on the adoption of czone generator technology in
enterprises and have anindirect influence on the Adeoption as shown in the Final Model in Fig. 3
and Table 4.

Corporate Vision (Vision) factors underlying the external wvariables are influenced by
Modernization (1), Organizational Development (X2) and Corporate Social Responsibility (X3) at
a significant level of confidence percentage 99% (t-stat >1.99), with a level of indirect influence
value of 0.23. These factors have the fifth and last greatest influence on the adoption of ozone
generator technology in enterprises and have an indirect influence on the Adoption as shown in
the Final Model in Fig. 3 and Table 4.

Figure 3 shows the research framework and the structural model of independent, variables that
influence the dependent variable of adoption of ozone generator technology. Independent variables
included awareness, corporate vision, interest, trial and evaluation and their influence on 500
surveyed participants. Furthermore, the structural analysis model framework was used to research
the t-test coefficients and their relationship of each path of the t-test hypothesis with significance
greater than 1.95% This explains the results cbtained from analysis as shown in Table 1-3 as well
as the test results presented in Table 4.

The questionnaire used in the survey is shown in Appendix 1.

RESULTS AND DISCUSSION

The research from the Structural Kquation Model of the Adoption of ozone Generator
Technology in Industries in Thailand’ found that the variables that influenc etechnology adoption
the most are Kvaluation (Kvalua), followed by Interest (Intere), Tral (Trial) Awareness (Ackno)
and Corporate Vision (Vision) has the effects of 0.73, 0.53, 0.42, 0.31 and 0.23, respectively. All
causal variables in the model have a positive influence on the adoption of Thai ozone generator
technology. The final structural model was verified to achieve a good fit with the empirical data at
65% because of the adoption of products and intellectual processing. Product. adoption process 1s a
mental process in which the individual goes through a process from first hearing about a new
product until final acceptance (Kotler and Armstrong, 2013).

Awareness is the first step of the adoption precess in which consumers become conscious of the
innovation but lacks information about it. During the interest stage need is stimulated and
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information is sought. During the evaluation stage, the individual weighs the advantages and
disadvantages of the purchase. The trial stage consists of the initial purchase to determine how well
the purchase satisfies those unfilled needs. Adoption follows a satisfactory trail and subsequently
the product is used on a regular basis (Michman and Mazze, 2001).

This 1s consistent withthe findings of Huits et af. (2012) which studied the psychological factors
influencing sustainable energy technology acceptance: A review-based comprehensive framework.
Findings revealed that environmental and societal problems related to energy use have spurred the
development. of sustainable energy technelogies, such as wind mills, carbon capture and storage
and hydrogen vehicles, with public acceptance of these technologies being crucial for their
successful introduction into society. In the framework, attitude is influenced by the perceived costs,
risks and benefits, positive and negative feelings in response to the technology, trust, procedural
fairness and distributive fairness. Personal norm is influenced by perceived costs, risks and benefits,
outcome efficacy and awareness of adverse consequences of not accepting the new technology.

Further research by Wood and Moreau (2008) confirmed these conclusions in the research From
Fear to Loathing? How Emotion Influences the Evaluation and Early Use of Innovations. In it, it
was stated that innovation adoption is rarely a short process for consumers and research suggests
that adoption is rarely a neutral process and that consumers can experience strong emotions in the
initial use of innovations. The emotional influence is sizable and importantly, not a straightforward
case of “easier 1s better.”

This is also consistent with the study by Franke ef al. (2009) Testing the Value of
Customization: When Do Customers Really Prefer Products Tailored to Their Preferences? In it the
idea of marketing strategy of customization was studied. A key assumption is that customized
products create higher benefits for customers than standard products because they deliver a closer
preference fit. The authors conducted two studies in which they found that products customized on
the basis of expressed preferences bring about significantly higher benefits for customers in terms
of willingness to pay, purchase intention and attitude toward the product than standard products.
The benefit gain is higher if customers have (1) Better insight into their own preferences, (2) A
better ability to express their preferences and (3) CGreater product involvement. The research
concluded that customization has the potential to be a powerful marketing strategy if these
conditions are met. In the opposite case, firms willing to serve heterogeneous customer preferences
need to adapt their customization systems in such a way that they explicitly address the customers’
inability to provide valid preference information.

This conforms to research by Reid and de Brentani (2010) which studied Market Vision and
Market Visioning Competence: Impact on Early Performance for Radically New, High-Tech
Produets. It was discussed how having the “right” Market Vision (MV) in new product scenarios
invelving high degrees of uncertainty has been shown to help firms achieve a significant
competitive advantage which can ultimately lead to superior financial results. MV 1s a clear and
specific mental modelfimage that organizational members have of a desired and important
product-market for a new advanced technology and MVC is a set of individual and organizational
capabilities that enable the linking of advanced technologies to a future market opportunity. Based
on samples of high-tech firms invalved in early technology developments, the measurement. study
indicated that five factors comprise MV (1.e., clarity, magnetism, specificity, form and scope) and
that four factors underlie MVC (i.e., networking, idea driving, proactive market orientation and
market learning tools). MVC significantly and positively impacts MV and that each of these
constructs significantly and positively influences certain aspects of Early Performance (EP) in new
product development.
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CONCLUSION

In conclusion, the main findings of this study are that in the process of implementing a
technology in an organization, there are external variables that tend to have different levels of
perceptions and evaluations of the technology implementation from those held in the wide social
group. However, no matter which soaal groups Thais belong to, the members in the enterprise are
likely to follow the same psychological evaluation path of the technology implementation in the
organization, from the adoption stage to the implementation stage.

With the increase in sub-regional and regional cooperation and competition, especially among
ASKEAN member nations, with the impending ASEAN economic integration in 2015, ASEAN
countries will become the world’s manufacturing hub, highlighting strengths such as regional
production chains and the relatively low cost of production. This economic integration will provide
key opportunities, especially as the global purchasing pewer of a burgeoning middle class in China
and India rises, but it alse imposes constraints on Thailand’s competitiveness development which
need to be addressed.

One way to overcome some constraints i1s to better organize and promote domestic industries
such as ozone generators. Research suggests that variables from this study including Interest and
Corporate Vision should be a focus. Government agencies and state enterprises should be made
better aware of these findings so that they may help in the development, adoption and promotion
of domestic ozone generator technology to various target groups.

It is suggested that future research should be undertaken to study the adoption of ozone
generator technology in state enterprises, government agencies, medical facilities and hospitals,
hotels and other establishments where they public congregates.

Appendix 1: Structural equation model of the adoption of ozone generator technology by Thai industries

The following S-point Likert Scale questionnaire is a survey concerning the research on the adoption and use of ozone generators
in Thailand industries which aims to identify the factors that affect the adoption of industrial ozone generators Thailand. Additionally,
the study was designed to expand both academic and industrial knowledge of ozone generator use and its applications and benefits in
business use. It also has the potential to offer guidance to government officials in their decision making processes concerning
environmental and technological inmovations.

Instructions to respondents:

Part 1: Please place a mark in the box[ ] with the information that is true for you

Part 2: Please place amark in the column that most accurately describes your opinion about the given statement
The ranking is from 1 to 5 with 3 being neutral’.

Indicates you strongly agree with the statement

Indicates you somewhat agree with the statement

Indicates you neither agree or disagree or have no knowledge about the topic’s statement

Indicates you do not agree with the statement.

g W=

Indicates you strongly disagree with the statement

Thank you for your cooperation in completing this gquestionnaire completely which is to help ensure thes uccesstful completion of this
research.

With sincere gratitude,

Siriwat Potivejkul

PhD Student Candidate

College of Industrial Administration

School of Management

King Mongkut’s Institute of Technology

Latkrabang, Bangkok Thailand
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Appendix 1: Continue

Part 1: General information about the respondents

1. Sex

[11. Male []12. Female

2. Age

[]11. Less than 30 years old []12. Between 30-35 years old
[ ]13. Between 36-40 years old [ ]14. Between 40-45 wyears old

[15. Over 45 years old

3. Education level

[]11.Bachelar's Degree []2. Masters Degree

[13. PhD [ 1 4. Other (Please specify.........ccc......... b
4. Monthly salary

[11. Less than 40,000 baht a month [1 2. Between 40,001-50,000 baht

[ 13. Between 50,001-60,000 baht [] 4. Between 60,001-70,000 baht

[15. Over 70,000 baht a month

5. Does your organization currently use ozone generator technology?

[11.Yes [12. No

O Interested in future use O Not interested

6. Pogition in organization:

7. Millions of baht in registered capital in your company:

8. How long has your company been in business?

Part 2: Variables related to industry adoption of ozane generator technology

Strongly agree Agree Not sure Not agree Strongly disagree
Item (1 (2) 3 (4) 5)

Corporate vision: Are you a visionary organization?

My organization has a policy to find and

develop current and modern technologies.

It iz important to reduce energy consumption in an organization.
It i= important to focus on good Corporate Governance.

My organization strives to develop efficient processes.

My organization uses new technologies to reduce costs.

My organization promotes the development of quality

products by the use of new technologies.

My organization promotes Corporate Social Responsihility (CSR).
My organization feels that employee safety is very important.
My organization feels that it is important to engage with the
local community in a sustainable way.

My organization promotes a good employee environmennt.

Trial: Has your organization acknowledged or encouraged the use of ozone generator technology hefore?
Employees are encouraged to learn firsthand by themselves.
Employees are encouraged to take training classes.

Employees are encouraged to attend professional conferences.
Employees are encourage to seek out expert advice.

My organization is concerned with product demonstrations.
Employees are encourage to learn from other industries.
Employees are encourage to learn from the competition.
Employees are encouraged to learn from professional
Organization and academic institutions.

Employees are encouraged to learn from

professional publications and journals.
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Appendix 1: Continue

Strongly agree Agree Not sure Not agree Strongly disagree
Item (1) (2) 3 (4) (5)

Employees are encouraged to learn from radio and TV.

Employees are encouraged to learn from personal presenters.
Employees are encouraged to learn from the internet.

Awareness: My organization is interested in ozone generator technology because of the following reasons:
Ozone is a substance that has the ability to kill bacteria.

Ozone is at least ten times stronger than chlorine as a disinfectant.
Ozone decomposes into oxygen which is beneficial to life and health.
Ozone can decompose easily and with the

use of ozone generators has no residue.

Ozone generators help solve environmental problems.

Ozone helps in environmental cleaning and

energy conservation in cooling tower systems.

Ozone reduces the need for chlorine in swimming pools.

Ozomne skill germs in drinking water

and disinfects drinking water supply system.

Ozone helps in color dyeing processes.

Ozone helps improve the quality of air and waste water.

Ozone reduces the energy and chemicals in washing machines.
Ozone helps kill bacteria in vegetables and fruits.

Evaluation: Criteria used for ozone generator technology consists of the following items:
It is worth the money spent.

Ozone technology solves problems in the manufacturing

Ozone technology is environmentally friendly.

Ozone technology reduces costs.

Ozone technology saves time.

Ozone generator technology has to be professional and trustworthy.
Ozone generator technology has to be modern.

Ozone generator technology has to be safe.

Ozone generator technology has to work better and

more efficient than previous technology

Ozone generator technology has to have a high standard.

Ozone generator technology has to have a high level or

social and community responsibility.

Ozone generator technology has to have innovative technology.
Trial: Are you trying to use ozone generators for:

Quality assurance

To build performance confidence.

To evaluate the effectiveness of the technology.

To verify operational safety concerns.

To assure confidence in the standard.

To assure compatibly with the original system.

To verify that there is no impact on existing production systems.

To check and verify that the technology contributes to the production system.
To prove the versatility of the applications.

To verify the robustness of the technology.

Adoption: Are vou adopting ozone generator applications becanse:
I am in favor of the use of ozone generators.

My organization likes to use standard products.

Ozone generators are effective in cleaning and disinfection.
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Appendix 1: Continue

Strongly agree Agree Not sure Not agree Strongly disagree
Ttem ) @ 3 @ )

Ozone generators represent a good value in cleaning and disinfecting.

Ozone generators are efficient in saving energy.

Ozone generators acquisition is recaptures in future cost savings.
Ozone generators are effective in reducing pollution.

Ozone generator technology represents new innovation technology.
Ozone generators can increase system performance.

Ozone generators are safe.

Ozone generators are easy to use.

The after sales services and manufacturer’s warranty is good.
Manufacturer provides solutions to maintenance and service problems.
Manufacture’s service is quick and reliable.

Your organization will continue using ozone generators in the future because:
Ozone generators represent new innovation.

Our organization has to be aleader in technology.

It represents a better product quality over the competition.

The product is maore effective than the competition.

The product has a greater benefit than before.

The product can reduce manufacturing costs.

Helps the organization increase profits.

It creates a positive image for the organization.

It provide the organization with good corporate governance.

It provide for good Corporate Social Responsibility (CSR).

In-depth interviews for the Adoption of Ozone Generator Technology by Thai Industries
Part 1: General information about the respondents

1.8ex:

2. Age:

3. Education Level:

4. Position:

5. Company or Organization’s Name: Department:

Part 2: Interview issues/topics

1. Procedures/steps for the operation of ozone generators.

2. Reasons for the use of ozone generatorsin industry.

3. The effectiveness of ozone generators.

4. Satisfaction and adoption of industrialozone generators.

5. Cost and cost-effectiveness of the use of ozone generators in the production process.
6. The development and marketing of ozone generators.

Interviewer: ...

Date: oo
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