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ABSTRACT

Purpose: This study examines the impact of Industry 4.0, blockchain adoption, and sustainability on operational
excellence within the Thai finance sector. Key variables include relative advantage, top management support, openness
to use innovation, blockchain technology adoption, industry 4.0 practice, sustainable operation, and operational excellence.
Design/methodology/approach: Data was gathered through a survey administered to 278 participants comprising
managers, IT experts, and banking and financial professionals, utilizing a quantitative methodology. Prior to data
collection, the reliability of the questionnaire was evaluated via a pilot test involving 30 participants, assessing
Item-Objective Congruence (IOC) index and reliability using Cronbach's Alpha. Sampling methods encompassed
judgmental, convenience, and snowball techniques. Confirmatory Factor Analysis (CFA) and Structural Equation
Modeling (SEM) were utilized to validate model fit and test hypotheses.

Findings: The study found that relative advantage, top management support, and openness to use innovation sig-
nificantly influence blockchain technology adoption. Additionally, blockchain technology adoption and sustainable
operation significantly impact operational excellence. However, industry 4.0 practice showed no significant influence
on operational excellence.

Research limitations/implications: This study sheds light on blockchain adoption and operational excellence but
faces limitations. Its context-specific nature may hinder generalization to other sectors or regions, compounded
by a limited sample size. Moreover, reliance on self-reported survey data introduces potential response and social
desirability biases.

Originality/value: The study's insights on Industry 4.0, blockchain adoption, sustainability, and operational ex-
cellence in Thai finance benefit practitioners, policymakers, and academics. By intertwining these concepts, it deep-
ens understanding of their impact on operational performance. The confirmation of Blockchain Technology
Adoption and Sustainable Operation highlights the necessity of strategic investments in these areas.

Keywords: Blockchain Technology Adoption, Industry 4.0 Practice, Sustainable Operation, Operational Excellence, Banking

1. Introduction sector, the convergence of technological innovation
and sustainable practices has become increasingly
imperative for achieving operational excellence. This

In the contemporary landscape of the finance study aims to investigate the multifaceted impact of

Industry 4.0, blockchain adoption, and sustainability

on operational performance within the context of
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The term "Industry 4.0" refers to the fourth industrial
revolution characterized by the integration of digital
technologies into manufacturing and service industries,
leading to enhanced efficiency, productivity, and
innovation (Schwab, 2016). In the finance sector,
Industry 4.0 entails the adoption of advanced digital
tools and automation processes to streamline
operations, improve customer service, and optimize
resource allocation (Fintechnews, 2020).

Blockchain technology has emerged as a disruptive
force in the financial realm, offering decentralized
and secure transaction mechanisms that enhance
transparency, reduce fraud, and lower transaction
costs (Swan, 2015). The adoption of blockchain
technology in the finance sector has been associated
with increased operational efficiency, faster transaction
processing, and improved data integrity (Tapscott &
Tapscott, 2016).

In the context of blockchain technology in Thai
banking industry, Bank of Thailand (n.d.) underscores
the pivotal role of financial technology (FinTech)
in driving transformation within Thailand's financial
sector, emphasizing innovation and digitalization.
Through collaborative efforts between regulators,
financial institutions, and technology companies,
Thailand's FinTech ecosystem has experienced rapid
growth, encompassing digital payments, peer-to-peer
lending, robo-advisory services, and notably,
blockchain technology.

Sustainability has also garnered significant attention
in the finance industry, with organizations recognizing
the importance of integrating environmental, social,
and governance (ESG) criteria into their business
strategies (Eccles & Serafeim, 2013; Sitorus et al.,
2022). Sustainable practices not only mitigate
environmental risks and enhance corporate reputation
but also drive long-term financial performance and
stakeholder value (Gibbs & Llewellyn, 2018).

While prior studies examined individual impacts,
there's a gap in understanding their combined effects
in the Thai finance sector. By synthesizing insights,
this study builds upon existing knowledge by
elucidating interactions and implications for
operational performance. Clear definitions of key
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terms like Industry 4.0 and blockchain ensure reader
comprehension. Through this integrative approach,
the study aims to advance understanding and offer
practical insights for Thai finance stakeholders. This
study contributes to filling the research gap by
examining key variables such as relative advantage,
top management support, openness to use innovation,
blockchain technology adoption, industry 4.0 practice,
sustainable operation, and operational excellence. The
findings will provide valuable insights for stakeholders,
policymakers, and academics, aiding strategic
decision-making and enhancing operational practices
in the dynamic landscape of the Thai finance sector.

By examining these variables in the specific context
of the Thai finance sector, this research aims to provide
actionable insights for industry stakeholders,
policymakers, and academics. Understanding the
drivers and outcomes of technological adoption and
sustainable practices can inform strategic decision-
making and facilitate the attainment of operational
excellence in the dynamic landscape of the finance
industry.

II. Literature Review

A. Relative Advantage

Relative Advantage, rooted in Rogers' Diffusion
of Innovations theory, signifies the perceived
superiority of a new technology over existing
alternatives (AlKubaisy & Al-Somali, 2023;
Jaruwanakul, 2024). Within blockchain technology,
perceived  benefits like enhanced security,
transparency, and efficiency in financial transactions
are encompassed (Yli-Huumo et al., 2016). Empirical
findings by Bhattacherjee (2001) underline the
significant influence of relative advantage on
individuals' technology adoption intentions, establishing
it as a primary determinant of adoption behavior.
In the banking sector, the allure of blockchain
technology's relative advantage, evidenced by reduced

transaction costs, accelerated settlement times, and
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heightened data integrity (Swan, 2015; Tapscott &
Tapscott, 2016), incentivizes financial institutions to
consider its adoption. Studies such as Hileman and
Rauchs (2017) and Higginson et al. (2019) corroborate
the pivotal role of relative advantage in driving
blockchain adoption within financial institutions,
highlighting perceived benefits like cost savings and
operational efficiencies. Thus, relative advantage
emerges as a critical determinant influencing the
adoption of blockchain technology within the banking
sector:
Hypothesis 1: Relative advantage has a significant
influence on blockchain technology adoption.

B. Top Management Support

Top management support is crucial for driving
organizational change and technology adoption in
banking (AlKubaisy & Al-Somali, 2023). Research
by Zhang et al. (2008) emphasizes its significant
impact on employees' attitudes towards technology
adoption, catalyzing change implementation. In
banking, top management support fosters an innovative
culture (Luftman et al., 2017), as highlighted by
Jaruwanakul (2021), who underscores its role in
shaping organizational strategies and technology
investments, aligning goals, and overcoming
resistance to change (Chang & King, 2005). Empirical
evidence from Balasubramanian et al. (2021) and
Mishra et al. (2023) further reinforces the importance
of top management support in blockchain adoption
readiness and success within financial institutions,
aligning organizational objectives with technology
initiatives and providing necessary resources. Thus,
top management support is a critical determinant of
blockchain adoption success in banks:

Hypothesis 2: Top management support has a

significant influence on blockchain technology
adoption.
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C. Openness to Use Innovation

Openness to innovation, reflecting the willingness
of individuals or organizations to embrace new
technologies (Kim & Bae, 2020). It is crucial for the
banking sector's adoption of innovations like blockchain
(AlKubaisy & Al-Somali, 2023). Aboramadan et al.
(2020) emphasize the role of organizational culture in
fostering such openness, advocating for environments
that encourage experimentation and risk-taking. In
banking, cultivating openness to innovation is
essential for adopting disruptive technologies like
blockchain (Jena, 2022; Wang et al., 2022). Empirical
findings from AL-Ashmori et al. (2023) and Javaid
et al. (2022) affirm the influence of organizational
openness on blockchain adoption readiness and
successful implementation in the banking sector.
These studies underscore the critical role of openness
to innovation in shaping blockchain adoption within
banking, aligning with the proposed hypothesis:

Hypothesis 3: Openness to use innovation has a

significant influence on blockchain technology
adoption.

D. Blockchain Technology Adoption

Blockchain technology, initially developed for
cryptocurrencies like Bitcoin, offers decentralized and
immutable ledgers, promising enhanced security,
transparency, and efficiency in financial transactions
within banking (Mhlanga, 2023). Its distributed and
tamper-proof record of transactions can streamline
processes such as cross-border payments, trade
finance, and identity verification (Javaid et al., 2022).
Empirical studies by Xie et al. (2023) and Weerawarna
et al. (2023) demonstrate blockchain's positive impact
on investment banks, leading to improved operational
efficiency, reduced transaction costs, and increased
transparency. Additionally, AlKubaisy and Al-Somali
(2023) underscore blockchain's role in driving
operational excellence through increased efficiency
and process automation. Leveraging blockchain
solutions allows banks to eliminate intermediaries,



minimize errors, and expedite transaction processing,

ultimately enhancing operational performance. Thus,

the literature supports the hypothesis regarding the

influence of blockchain adoption on operational
excellence within banking:

Hypothesis 4: Blockchain technology adoption has

a significant influence on operational excellence.

E. Industry 4.0 Practice

Industry 4.0 practices, encompassing advanced
technologies like artificial intelligence, big data
analytics, [oT, and robotic process automation, offer
opportunities for process optimization, improved
customer experiences, and enhanced operational
efficiency in banking (Gupta et al., 2022; Mekinjic,
2019). For instance, Al-powered chatbots provide
personalized customer support, while big data
analytics offers insights for risk management and
decision-making (Bhattacharya & Sinha, 2022).
Studies by Svoboda (2023), Javaid et al. (2022), and
Yaqub and Alsabban (2023) demonstrate the positive
impact of Al, analytics, and Industry 4.0 initiatives
on banking operations, leading to efficiency gains,
cost reduction, and increased agility. Additionally,
Turek et al. (2023) highlight the role of Industry
4.0 technologies in driving operational excellence
and competitive advantage in the financial services
sector. Overall, the literature emphasizes the
substantial influence of Industry 4.0 practices on
operational excellence within banking, supporting
hypothesis formulation:

Hypothesis 5: Industry 4.0 practice has a significant

influence on operational excellence.

F. Sustainable Operation

Sustainable operation, integrating environmental,
social, and governance (ESG) considerations, has
gained traction in various industries, including
banking (Gupta et al., 2022). Banks recognize
sustainability's role in risk mitigation, reputation
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enhancement, and long-term value creation (Abuatwan,
2023). Key practices such as environmentally friendly
operations, financial inclusion promotion, and
community support are integral to sustainable banking
(Riegler, 2023). Studies by Rahi et al. (2022) and
Stankeviciene and Nikonorova (2014) establish a
positive correlation between sustainability performance
and financial performance in banking. Additionally,
Azmi et al. (2020) demonstrate that banks with robust
ESG strategies outperform peers in operational
efficiency, risk management, and customer satisfaction.
Effectiveness of operation refers to achieving desired
outcomes like cost reduction or productivity
improvement (Mohd Isa et al., 2020). Furthermore,
Kumar et al. (2016) highlights the financial benefits
of sustainable investing for banks, including improved
risk-adjusted returns and reduced volatility. Hence,
this research proposes the significant influence of
sustainable operation on operational excellence, as
hypothesized below:
Hypothesis 6: Sustainable operation has a
significant influence on operational excellence.

G. Operational Excellence

Operational excellence in banking involves
executing processes effectively, leveraging technology,
and optimizing resources to achieve superior
performance in areas like cost-effectiveness, service
quality, and risk management (Muazu & Nashehu,
2021). To stay competitive in a rapidly evolving
market, banks prioritize streamlining operations,
automating tasks, and ensuring regulatory compliance
(Priyanto et al., 2023). Research by Fethi and
Pasiouras (2009) indicates that banks focusing on
efficiency and process optimization outperform peers
in financial performance and customer retention.
Similarly, Jena (2022) emphasizes the importance
of operational excellence in facilitating successful
blockchain adoption in banks. Additionally, Shehadeh
et al. (2023) find that digital transformation initiatives,
such as digitization and automation, drive efficiency
gains and operational effectiveness. Embracing digital
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innovation enables banks to enhance agility and
competitiveness (Diener & Spadek, 2021). Therefore,
operational excellence remains a strategic priority
for banks navigating an increasingly competitive and
digital-driven landscape.

H. Conceptual Framework

In the conceptual framework of this study, the
hypothesis regarding the significant enhancement of
blockchain
technology adoption draws upon the Innovation
Diffusion Theory (IDT) by Rogers (1962), which
suggests that the adoption of innovative technologies

operational  excellence  through

follows predictable stages. Additionally, prior
research by Gupta et al. (2022) demonstrated the
significant relationship between Industry 4.0 practices,
sustainable operations, and operational excellence
within Indian SMEs. AlKubaisy and Al-Somali
(2023) found that relative advantage, top management
support, and openness to innovation significantly
influence blockchain technology adoption, which in
turn enhances operational excellence. Combining
these insights, Figure 1 illustrates the study framework
alongside proposed hypotheses.

II1. Methodology
A. Pre-Test

In the pre-test, this study ensured content validity
by utilizing the Item-Objective Congruence (IOC)
index, and reliability was assessed using Cronbach's
Alpha during a pilot test involving 30 participants.
This step is crucial for ensuring that the survey items
accurately measure the intended constructs, and can
be identified and addressed issues before the main
data collection phase. For the IOC, three experts
rated each item on a scale of 0, -1, or 1, where
1 indicated effective measurement of the objective,
-1 denoted irrelevance, and 0 represented uncertainty.
The average IOC index scored 0.67 and above,
indicating a high level of content validity (Rovinelli
& Hambleton, 1977), resulting in the retention of
all scale items in the questionnaire. Prior to the main
data collection, the pilot test involving 30 participants
revealed Cronbach's alpha coefficient values
exceeding the acceptable threshold of 0.7 (Nunnally,
1978).

B. Survey Methods

A quantitative approach allows for the collection

Relative
Advantage

Top
Management
Support

Openness to
Use Innovation

Source: Constructed by Author.

Figure 1. Conceptual Framework
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of large amounts of data efficiently, facilitating
statistical analysis to uncover patterns and relationships
between variables. The research employed online
distribution from September to December 2023. A
screening question was included to qualify
participants: "Are you a manager, IT expert, or
banking and financial professional with relevance
to blockchain technology adoption or operational
excellence within a banking and financial company?"
The survey comprised three sections: preliminary
screening questions (2), items measured on a
five-point Likert scale from 1 (strongly disagree) to
5 (strongly agree) (31), and demographic questions
(4), covering gender, age, education, and job role.

C. Population and Sample Size

Data were gathered from various stakeholders,
including managers, IT experts, and banking and
financial professionals, utilizing a quantitative
approach. A questionnaire, distributed via Google
Forms to participants from financial enterprises in
Thailand implementing Industry 4.0, blockchain
adoption, sustainability, and operational excellence,
served as the primary research instrument. To protect
the data privacy and competitive advantages of
companies, the names of these enterprises remain
undisclosed. Utilizing structural equation modeling,
Kline (2016) recommended a sample size of at least
200 respondents for robust and reliable results. To
ensure a comprehensive dataset, an online survey
was distributed to approximately 1,000 participants.
However, only 278 qualified participants responded
and were deemed valid for proceeding to the
subsequent data analysis phase.

D. Sampling Technique

The sampling methodology utilized in this study
includes judgmental, convenience, and snowball
sampling approaches. This approach allows for the
inclusion of participants with relevant expertise and
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experience in the finance sector, ensuring the data
collected is representative and informative. Initially,
the researcher targeted managers, IT specialists, and
banking and financial professionals relevant to
blockchain technology adoption or operational
excellence within a banking and financial institution.
Despite the specificity of these roles and challenges
in widespread distribution, convenience sampling was
employed to recruit eligible participants via
management channels, online channels (e.g. Email,
Chat Application, LinkedIn, and Facebook), and
referrals. An online survey distributed through Google
Forms was then employed to attract voluntary
respondents without guaranteeing a proportional
representation. Additionally, snowball sampling was
integrated, encouraging participants to share the
survey link with their qualified peers and colleagues,
thereby extending the study's reach. This amalgamation
of sampling techniques is designed to ensure a varied
and inclusive participant pool for the research inquiry.

E. Data Analysis

Confirmatory factor analysis (CFA) and structural
equation modeling (SEM) were chosen as the
statistical techniques for data analysis. CFA evaluates
the validity of the measurement model by confirming
the relationships between observed variables and their
underlying latent constructs. SEM, on the other hand,
examines the structural relationships between
variables and constructs to test hypotheses and model
fit. These techniques provide a comprehensive
understanding of the relationships between variables
and constructs in the study (Hair et al., 2010). By
utilizing these advanced statistical techniques, the
study aims to provide robust evidence and insights
into the complex interplay between technology
adoption, sustainability practices, and operational
excellence in the Thai finance sector.

93



GLOBAL BUSINESS & FINANCE REVIEW, Volume. 29 Issue. 5 (JUNE 2024), 88-102

IV. Findings

From Table 1, the demographic data collected from
278 participants in Thailand's financial enterprises,
spanning managers, [T experts, and banking
professionals, revealed a predominantly male gender
distribution (62.9%) and diverse age groups, with
40-49-year-olds forming the largest segment (36%).
Educational attainment varied, with the majority
holding bachelor's degrees (64.4%), followed by
master's (27.3%) and doctoral degrees (8.3%). Job
roles were diverse, including C-Level executives
(10.4%), IT experts (39.9%), operational managers/
directors (32.0%), and others (17.6%). This diverse
representation provides valuable insights into the
stakeholders involved in the study of Industry 4.0,
blockchain adoption, sustainability, and operational
excellence within Thailand's financial sector.

A. Confirmatory Factor Analysis

In Confirmatory Factor Analysis (CFA), data
examination assessed convergence validity and

Table 1. Demographic profile

discriminant validity. Internal consistency was measured
using Cronbach's Alpha, with a criterion of 0.70 or
higher (Nunnally, 1978). Criteria for acceptability
included t-values > 1.98, p-values < 0.5, and factor
loadings > 0.5. Composite reliability (CR) was also
considered, with values > 0.7, indicating significance.
Additionally, following the guidance of Fornell and
Larcker (1981), if the Average Variance Extracted
(AVE) falls below 0.5 but the Composite Reliability
(CR) exceeds 0.6, the convergent validity of the
construct remains satisfactory. These criteria ensured
robust estimates, confirming both convergence and
discriminant validity within the measurement model,
as results shown in Table 2.

B. Discriminant Validity

Hair et al. (2010) emphasized the importance of
discriminant validity in structural equation modeling
(SEM), where constructs should have lower
correlations with other constructs compared to their
own construct's indicators. According to Table 3,
Fornell and Larcker (1981) proposed using the square
root of the AVE for each construct to assess

Demographic and General Data (N=278) Frequency Percentage
Gender Male 175 62.9%
Female 103 37.1%
Total 278 100%
Below 30 Years Old 24 8.6%
Ace 30-39 Years Old 98 35.3%
g 40-49 Years Old 100 36.0%
Over 49 Years Old 56 20.1%
Total 278 100%
Bachelor's Degree 179 64.4%
Level of Education Master's Degree 76 27.3%
Doctoral Degree 23 8.3%
Total 278 100%
C-Level/Founder/Co-founder 29 10.4%
IT Experts 111 39.9%
Job Role Operation Manager/Director 89 32.1%
Other roles 49 17.6%
Total 278 100%

Source: Constructed by Author.
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Table 2. Confirmatory factor analysis result, composite reliability (CR) and average variance extracted (AVE)

Variables Source of Questionnaire No. of Items Cronbach's  Factors Loading CR AVE
. AlKubaisy and
Relative Advantage (RA) Al-Somali (2023) 3 0.881 0.809-0.865 0.882 0.714
Top Mana(gTe(’)“If)m Support o ne et al. (2021) 4 0.842 0.678-0.849 0842 0.574
Openness to Use Innovation AlKubaisy and
(OPN) Al-Somali (2023) 3 0.908 0.846-0.903 0.908  0.767
Blockchain Technology AlKubaisy and
Adoption (BCA) Al-Somali (2023) 3 0.848 0.729-0.865 0.849  0.654
Industry 4.0 Practice (IN) Gupta et al. (2022) 8 0.918 0.681-0.823 0918  0.586
Sustainable Operation (SO) Gupta et al. (2022) 8 0.863 0.576-0.736 0.866  0.448
. AlKubaisy and
Operational Excellence (OE) Al-Somali (2023) 4 0.790 0.666-0.741 0.792  0.488
Source: Constructed by Author.
Table 3. Discriminant validity
RA TOP OPN N SO BCA OE
RA 0.845
TOP 0.333 0.758
OPN 0.752 0.424 0.876
IN 0.338 0.170 0.329 0.765
SO 0.582 0.282 0.548 0.221 0.669
BCA 0.486 0.383 0.512 0.227 0.524 0.809
OE 0.510 0.206 0.527 0.234 0.529 0.395 0.698

Source: Constructed by Author.

discriminant validity, with the requirement that the
correlations between constructs should be smaller
than the square roots of their respective AVEs.

C. Structural Equation Model (SEM)

In Table 4, the goodness of fit for both the
measurement and structural models was assessed
based on several statistical indices. For the
measurement model, the CMIN/DF ratio was 1.975,
slightly below the acceptable threshold of 3.00 (Hair
et al., 2006), indicating a good fit. Similarly, the
GFI, AGFI, NFI, CFI, TLI, and RMSEA values
exceeded or were very close to the recommended
thresholds of 0.80 for GFI, AGFI, NFI, CFI, and
TLI, and less than 0.08 for RMSEA (Al-Mamary

& Shamsuddin, 2015; Bentler, 1990; Pedroso et al.,
2016; Sharma et al., 2005; Sica & Ghisi, 2007; Wu
& Wang, 2006), suggesting acceptable model fit.
The structural model also demonstrated similar
goodness-of-fit statistics, further confirming its
acceptability. Thus, both the measurement and
structural models exhibited satisfactory fits, as
indicated by the calculated statistical values.

D. Research Hypothesis Testing Result

The results of hypothesis testing, derived from
the Standardized Path Coefficients and t-values, are
presented in Table 5 and visually depicted in Figure
2. Statistical significance, indicating support for the
hypotheses, is determined at a significance level of
p = 0.05 (Hair et al., 2010). This significance level
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Table 4. Goodness of fit of measurement model & structural model

Measurement Model Structural Model
Index Acceptable Values Statistical Values Statistical Values
(No Model Adjustment) (No Model Adjustment)
CMIN/DF < 3.00 (Hair et al., 2006) 936.142/474 = 1.975 967.353/479 = 2.020
GFI > 0.80 (Al-Mamary & Shamsuddin, 2015) 0.844 0.839
AGFI > 0.80 (Sica & Ghisi, 2007) 0.815 0.811
NFI > 0.80 (Wu & Wang, 2006) 0.836 0.830
CFI > 0.80 (Bentler, 1990) 0.911 0.905
TLI > 0.80 (Sharma et al., 2005) 0.900 0.896
RMSEA < 0.08 (Pedroso et al., 2016) 0.059 0.061
Model summary Acceptable Model Fit Acceptable Model Fit

Remark: CMIN/DF = The ratio of the chi-square value to degree of freedom, GFI = goodness-of-fit index, AGFI = adjusted goodness-of-fit
index, NFI = normalized fit index, CFI = comparative fit index, TLI = Tucker-Lewis index, and RMSEA = root mean square
error of approximation

Source: Constructed by Author.

Table 5. Hypothesis result of the structural model

Standardized Path

Hypotheses Paths Coefficients (B) S.E. T-Value Tests Result
HI BCA<---RA 0.212 0.053 3.214%* Supported
H2 BCA<---TOP 0.230 0.057 3.409* Supported
H3 BCA<---OPN 0.320 0.051 4.756* Supported
H4 OE<---BCA 0.203 0.067 2.877* Supported
HS5 OE<---IN 0.117 0.056 1.781 Not Supported
H6 OE<---SO 0.429 0.078 5.436* Supported

Note: *p<0.05
Source: Constructed by Author.

Industry 4.0
Practice

Relative

Advantage ™ 0.117

T (1781)

Openness to
Use Innovation

Sustainable
Operation

Remark: Dashed lines, not significant; solid lines, significant. *p<0.05
Source: Constructed by Author.

Figure 2. The Results of Structural Model

96

Top Blockchain Operational
Management Technology Excellence
Support Adoption




indicates that there is a 5% chance of obtaining the

observed results if the null hypothesis (no relationship

between variables) were true. Therefore, if the p-value

associated with a hypothesis test is less than 0.05,

the result is considered statistically significant,

providing evidence to support the hypothesis.

Conversely, if the p-value exceeds 0.05, the result

is not considered statistically significant, suggesting

insufficient evidence to support the hypothesis.

The results of the hypothesis testing, as depicted

in the structural model, reveal significant findings

regarding the influence of wvarious factors on
blockchain technology adoption and operational
excellence within the context studied.

H1: Relative advantage has a significant influence
on blockchain technology adoption. This
hypothesis is supported, with a standardized
path coefficient of 0.212 (p < 0.05), indicating
that organizations perceiving relative

advantages are more likely to adopt blockchain
technology.

H2: Top management support has a significant
influence on blockchain technology adoption.
This hypothesis is supported, with a
standardized path coefficient of 0.230 (p <
0.05), suggesting that strong support from top
management increases the likelihood of
blockchain technology adoption.

H3: Openness to use innovation has a significant
influence on blockchain technology adoption.
This hypothesis is supported, with a
standardized path coefficient of 0.320 (p <
0.05), indicating that organizations open to
innovation are more inclined to adopt
blockchain technology.

H4: Blockchain technology adoption has a significant
influence on operational excellence. This
hypothesis is supported, with a standardized
path coefficient of 0.203 (p < 0.05),
demonstrating that the adoption of blockchain
technology positively impacts operational
excellence.

HS: Industry 4.0 practice has a significant influence
on operational excellence. This hypothesis is
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not supported, as the standardized path
coefficient is 0.117 (p > 0.05), suggesting that
Industry 4.0 practices may not significantly
contribute to operational excellence in the
studied context.

H6: Sustainable operation has a significant influence
on operational excellence. This hypothesis is
supported, with a standardized path coefficient
of 0.429 (p < 0.05), indicating that sustainable
operation positively influences operational
excellence.

V. Discussion

The results of the hypothesis testing offer valuable
insights into the factors influencing blockchain
technology adoption and operational excellence
within the context studied. Firstly, the significant
positive influence of relative advantage, top
management support, and openness to innovation on
blockchain technology adoption underscores the
importance of organizational perceptions and support
structures in driving technology adoption initiatives.
Organizations that perceive relative advantages,
receive strong support from top management, and
are open to embracing innovation are more likely
to adopt blockchain technology, which aligns with
prior literature emphasizing the role of organizational
factors in technology adoption processes (Aboramadan
et al, 2020; AlKubaisy & Al-Somali, 2023;
Balasubramanian et al., 2021).

Furthermore, the significant positive impact of
blockchain technology adoption on operational
excellence highlights the transformative potential of
blockchain technology in enhancing operational
efficiency within organizations (Javaid et al., 2022;
Mhlanga, 2023). This finding suggests that organizations
that adopt blockchain technology are better positioned
to achieve operational excellence through improved
processes, transparency, and data integrity facilitated
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by blockchain systems. However, it is noteworthy
that Industry 4.0 practices did not exhibit a significant
influence on operational excellence in the studied
context, indicating that other factors may play a more
prominent role in driving operational efficiency
(Gupta et al., 2022; Mekinji¢, 2019).

The notable positive influence of sustainable
operation on operational excellence underscores the
importance of integrating sustainability principles
into organizational practices. Organizations that
prioritize sustainable operations demonstrate higher
levels of operational excellence, potentially due to
factors such as cost savings, risk mitigation, and
enhanced stakeholder relationships associated with
sustainable practices. This finding aligns with Rahi
et al. (2022) and Stankeviciene and Nikonorova
(2014) that the growing emphasis on sustainability
as a key driver of organizational performance and
competitive advantage. Additionally, a study of
Duong (2022) recommended managers to focus on
strategic planning and business development with
an emphasis on sustainability.

Overall, these results highlight the complex
interplay between organizational factors, technology
adoption, and operational performance. Organizations
seeking to enhance operational excellence should
consider factors such as relative advantage, top
management support, openness to innovation, and
sustainable operation, alongside the strategic adoption
of blockchain technology, to achieve sustainable
competitive advantage in today's dynamic business
environment.

VI. Conclusion

This study investigated the factors influencing
blockchain technology adoption and operational
excellence within the context of the studied
organizations. The findings revealed that factors such
as relative advantage, top management support, and
openness to innovation significantly influence
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blockchain technology adoption, highlighting the
importance of organizational perceptions and support
structures in driving technology adoption initiatives.
Additionally, the adoption of blockchain technology
was found to positively impact operational excellence,
indicating its transformative potential in enhancing
organizational efficiency and transparency.

Furthermore, the study identified sustainable
operation as a key driver of operational excellence,
underscoring the importance of integrating sustainability
principles into organizational strategies and practices.
While Industry 4.0 practices did not exhibit a
significant influence on operational excellence in the
studied context, organizations are encouraged to
critically evaluate the relevance and effectiveness
of advanced technologies in driving operational
performance.

Overall, the findings of this study contribute to
our understanding of the complex relationship
between technology adoption, sustainability, and
operational performance. By leveraging the insights
provided, organizations can develop informed
strategies to enhance their operational efficiency,
drive innovation, and achieve sustainable competitive
advantage in today's dynamic business landscape.
Further research is recommended to explore
additional factors and contexts that may influence
technology adoption and operational excellence,
thereby advancing our knowledge and informing
practical strategies for organizational success.

A. Theoretical Contributions

The study contributes to existing literature by
empirically examining factors influencing blockchain
technology adoption and operational excellence,
enriching understanding of technology adoption
dynamics. It extends insights by demonstrating a
positive association between blockchain adoption and
operational excellence, emphasizing blockchain's
transformative potential in enhancing organizational
efficiency. Additionally, the research highlights the
positive influence of sustainable practices on



operational excellence, reinforcing the importance
of integrating sustainability into organizational
strategies. Despite not finding a significant impact
of Industry 4.0 practices on operational excellence,
the study offers insights into the role of advanced
technologies in driving organizational performance,
guiding further exploration in this area. Overall, the
study's theoretical contributions advance understanding
of organizational factors, technology adoption,
sustainability, and operational excellence, benefiting
both researchers and practitioners.

B. Practical Implications

The practical implications of the study findings
are significant for organizations operating within the
studied context and beyond. Firstly, the identification
of factors such as relative advantage, top management
support, and openness to innovation as key drivers
of blockchain
actionable strategies for organizations looking to

technology adoption suggests
leverage blockchain for operational improvement.
Organizations should focus on building awareness
of the benefits of blockchain technology, securing
top-level support for adoption initiatives, and
fostering a culture of innovation to facilitate
successful adoption and integration of blockchain
solutions into their operations.

Moreover, the study highlights the importance of
sustainable practices in driving operational excellence.
Organizations can benefit from incorporating
sustainability principles into their operations, such
as reducing energy consumption, minimizing waste,
and promoting ethical supply chain practices. By
aligning sustainability efforts with operational
objectives, organizations can not only enhance their
environmental and social impact but also improve
overall operational performance and competitiveness.

Furthermore, while the study did not find a
significant influence of Industry 4.0 practices on
operational excellence in the studied context, it
underscores the need for organizations to critically
evaluate the relevance and effectiveness of advanced
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technologies in their specific operational contexts.
Rather than blindly adopting Industry 4.0 technologies,
organizations should carefully assess their potential
benefits and limitations and prioritize investments
that align with their strategic objectives and
operational needs.

Overall, the practical implications of the study
findings emphasize the importance of strategic
decision-making, organizational alignment, and
continuous improvement in driving operational
excellence and sustainable business practices. By
leveraging the insights provided by this research,
organizations can develop informed strategies to
enhance their operational performance, drive
innovation, and create value for stakeholders in an
increasingly competitive and dynamic business
environment.

VII. Limitation and Further Study

While this study provides valuable insights into
the factors influencing blockchain technology
adoption and operational excellence, several
limitations should be acknowledged. Firstly, the
research was conducted within a specific context and
may not be generalizable to other industries or regions.
The sample size was also limited to organizations
within the studied context, which may restrict the
generalizability of the findings. Additionally, the
study relied on self-reported data from survey
respondents, which may be subject to response bias
and social desirability bias.
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