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ABSTRACT

Various studies have explored the TOE framework within larger corporations, but its
application to SMEs remains relatively uncharted territory. This study investigates whether
technology adoption has a mediating effect on the relationship between technological-
organisational-environmental (TOE) factors and the performance of SMEs, considering both
financial and non-financial aspects in Sarawak’s service sector. The TOE dimensions consist
of relative advantage, compatibility, and complexity (technological); firm size, top
management support, and financial resources (organisational); and competitive pressure,
customer pressure, and government support (environmental). A total of 150 questionnaires
were distributed, achieving a full response rate from SMEs in Sarawak’s service sector. The
results showed that all the hypotheses were correlated. The implications of the results
indicate that technology adoption by SMEs in Sarawak’s service sector is impacted by TOE
factors. The study also found that technology adoption influences both the financial and non-
financial performance of SMEs in Sarawak’s service sector. A strong mediating effect was
observed from technology adoption on the relationship between TOE factors and SME
performance, for both financial and non-financial outcomes. This study validates the
relevance of TOE factors in technology adoption and provides directions for policy

improvements for Sarawak’s SMEs in the service sector.

Keywords:  Technology  adoption,  Technological-Organisational-Environmental,

performance of SMEs, service sector, Sarawak
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Faktor Teknologi-Organisasi-Persekitaran dan Prestasi Perusahaan Kecil dan
Sederhana dalam Sektor Perkhidmatan di Sarawak: Kesan Penyederhana Penerapan
Teknologi
ABSTRAK
Pelbagai kajian telah meneroka rangka kerja teknologi-organisasi-persekitaran (TOE)
dalam syarikat-syarikat besar, tetapi penerapannya dalam PKS masih merupakan aspek
kajian yang kurang diterokai. Kajian ini menyiasat sama ada penerapan teknologi
mempunyai kesan penyederhana terhadap hubungan antara faktor-faktor TOE dan prestasi
PKS, dengan mengambil kira aspek kewangan dan bukan kewangan dalam sektor
perkhidmatan di Sarawak. Dimensi TOE terdiri daripada kelebihan relatif, keserasian, dan
kompleksiti (teknologi); saiz firma, sokongan pengurusan atasan, dan sumber kewangan
(organisasi); serta tekanan persaingan, tekanan pelanggan, dan sokongan kerajaan
(persekitaran). Sebanyak 150 soal selidik telah diedarkan, mencapai kadar maklum balas
penuh daripada PKS dalam sektor perkhidmatan Sarawak. Keputusan kajian menunjukkan
bahawa semua hipotesis adalah signifikan. Implikasi kajian menunjukkan bahawa penerapan
teknologi oleh PKS dalam sektor perkhidmatan Sarawak dipengaruhi oleh faktor-faktor TOE.
Kajian juga mendapati bahawa penerapan teknologi mempengaruhi prestasi kewangan dan
bukan kewangan PKS. Kesan penyederhanaan didapati dari penerapan teknologi terhadap
hubungan antara faktor-faktor TOE dan prestasi PKS, aspek kewangan dan bukan kewangan.
Hasil kajian ini menyediakan hala tuju penambahbaikan dasar bagi PKS dalam sektor

perkhidmatan di Sarawak.

Kata kunci: Penerimaan teknologi, Teknologi-Organisasi-Persekitaran, prestasi PKS,

sektor perkhidmatan, Sarawak, Prestasi Kewangan, Prestasi Bukan Kewangan
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Amidst the COVID-19 pandemic, the readiness of firms to adopt technological
processes became a cornerstone in mitigating transaction costs and ensuring streamlined
services, despite Movement Control Order (MCO) restrictions. The adoption of technologies
for online transactions, social media, virtual platforms, websites, systems, software, cloud
computing, and more became highly prevalent during the COVID-19 pandemic. This
widespread adoption allowed firms to reduce transaction costs and provide better and faster
services to their customers under MCO restrictions (Ahmad, Hanafi, Abdullah, Daud, &
Toolib, 2020). Technology not only enabled firms to reduce costs but also facilitated
enhanced service delivery to customers, which was critical for survival during the crisis.
This adoption empowered firms, especially small and medium enterprises (SMEs), to
navigate the challenging landscape by optimizing various facets of their operations
(Mahendhiran, 2020). The integration of technology significantly transformed SME
operations, allowing for efficient resource management, optimized supply chains, improved
financial management, and enhanced communication channels. Consequently, technology
has helped many firms achieve better survival and sustainability through more efficient
operations, impacting areas such as resource management, raw material procurement,
financing, communication channels, deliveries, training, and services (Prasanna,

Jayasundara, Gamage, Ekanayake, Rajapakshe, & Abeyrathne, 2019).



By leveraging technology, SMEs were able to overcome logistical hurdles, ensure
timely deliveries, and facilitate remote training and services. More significantly, technology
acted as a catalyst for innovation within SMEs (Omrani, Rejeb, Maalaoui, Dabic, & Kraus,
2022). It spurred the development of novel operational processes, innovative manufacturing
techniques, and the creation of new products and services. This innovation was not just a
response to immediate needs but also became a cornerstone for long-term resilience and
growth. Technology enabled numerous innovative developments in operations processes,
manufacturing, products, and services, allowing many SMEs to operate in new ways and
enhance their performance (National Entrepreneur and SME Development Council, 2022).
The Malaysian Investment Development Authority (2018) underscores the critical
importance of prioritizing SME development as Malaysia progresses towards
industrialization. The data emphasizes that focusing on SME growth is pivotal, not just for
maintaining economic momentum but also for ensuring sustainable evolution. Malaysia's
shift towards industrialization necessitates a robust SME sector to drive and sustain this
transformation. Crucially, the government's proactive introduction of the SME Masterplan
2.0 (2021-2030) solidifies this commitment. This comprehensive strategy seeks to
invigorate SME engagement within international and digital markets, recognizing their

pivotal role in the economy (Muhamad, Mohamad, & Nor, 2021).

Furthermore, the Masterplan stands as a testament to the government's dedication to
enabling SMEs to adapt and thrive within the evolving digital landscape characterized by
Industry 4.0. By focusing on aligning SME business strategies with digitalization trends, this
initiative aims to equip SMEs with the necessary tools and strategies to succeed in a

globalized, technology-driven business environment (Muhamad et al., 2021). This deliberate



emphasis on SME empowerment not only aligns with Malaysia's industrial aspirations but
also lays the foundation for a competitive and adaptive SME sector in the digital era.
Consequently, studies on the performance of SMEs remain key as policy considerations

evolve over time (Prasanna et al., 2019).

1.1.1 Technology Adoption

The adoption of technology has significantly transformed the way businesses operate,
influencing human behaviors, preferences, and spending patterns. This transformation has
proven advantageous for various management strategies, including communication,
information access, data management, decision-making, and knowledge management, as
emphasized by Adeosun et al. (2008). Technology has enabled small and medium-sized
enterprises (SMEs) to expand and diversify their operational approaches. They can leverage
data analytics to gain market insights, establish an online presence to broaden their reach,
and utilize digital tools for more efficient customer engagement (Niemand, Regtering,
Kallamunzer, Kraus, & Maalaoui, 2021). The adoption of technology has allowed SMEs to
swiftly adapt to changing consumer behavior, ensuring their continued relevance in a
dynamic market environment. The integration of technology is expected to remain a crucial
element in determining the future success of SMEs. Ongoing technology adoption is
essential not only for effectively navigating crises but also for fostering continuous growth,
competitiveness, and adaptability in an increasingly technology-centric business
environment. According to a study conducted by Ahmad and Jamil (2020), the performance
of SMEs can be assessed based on the competitive strategies they employ, including the
adoption of technology. Consequently, businesses that possess a superior advantage in

technology adoption achieve better performance compared to their competitors. The study's



results demonstrated that companies gaining a competitive edge by incorporating technology
into their operations significantly outperformed their competitors within the same industry

(Ahmad & Jamil, 2020).

1.1.2 Technology-Organisation-Environment (TOE) Framework

The Technology-Organisation-Environment (TOE) framework is commonly
employed to enhance the understanding of businesses' commitment to adopting technology
across various domains, as it highlights a firm's inclination to embrace technological
advancements (Nguyen et al., 2022). Tornatzky and Fleischer (1990) developed the TOE
framework as a systematic tool for examining the connections between a company's
technological capabilities, organisational structure, and external environmental factors.
Since its inception, this approach has gained significant influence in analyzing the effects of
various factors on technology adoption in organisations and the decision-making processes
of small and medium-sized enterprises (Lada et al., 2023). Qalati, Li, Ahmed, Mirani, and
Khan (2021) demonstrated that the TOE model directly impacts SMEs by providing both
empirical evidence and a theoretical foundation on technology, organisation, and
environment. They also developed a conceptual framework that shows how factors within
the TOE framework affect SMEs. Prior studies have highlighted the importance of the TOE
model in explaining the factors that influence technology adoption among SMEs, including
technological, organisational, and environmental factors. These factors are also found to be
correlated with SME performance, as suggested by a stream of past studies by Dadhich and
Hiran (2022), Nguyen, Le, and Vu (2022), Jalil, Ali, and Kamarulzaman (2021), Qalati et al.

(2021), Disu and Yo (2018), and Maduku, Mpinganjira, and Duh (2016).



The TOE framework centralizes technological factors within SMEs, emphasizing the
paramount significance of both current integrated technologies and those available but not
yet adopted. These existing technologies not only set the stage for potential advancements
but also serve as crucial foundations for evaluating and integrating new innovations (Omrani
et al., 2022). Market-available innovations in technology act as benchmarks, delineating the
boundaries of possibility and providing pathways for adaptation. Industries experiencing
incremental changes permit measured adoption, while those encountering disruptive
innovations demand swift decisions for SMEs to maintain competitive sustainability (Qalati
et al., 2021). The assessment of innovations extends beyond their technological impact to
determine whether they enhance existing competencies or render them obsolete. Therefore,
understanding the technological landscape is pivotal in assessing the potential impact of new
innovations on SMEs and their ability to bring about profound or incremental shifts within

the SME and its competitive landscape (Bryan & Zuva, 2021).

The organisational factors within the TOE framework encompass a SME's attributes
and resources, including internal employee linkages, communication dynamics, size, and the
allocation of slack resources, all of which significantly influence adoption and
implementation choices (Zhong & Hee, 2023). The pivotal organisational structure of SMEs
in this context highlights that organic and decentralized setups, fostering team collaboration,
flexible roles, and lateral communication, correlate with enhanced adoption, while
mechanistic structures may favor implementation (Nguyen et al., 2022). However, the
relationship between SME size and innovation remains inconclusive, prompting a nuanced
evaluation of specific organisational factors beyond mere size metrics (Jilani, Moniruzzaman,

Mouri, Alam, & Uddin, 2022). Recognizing the importance of the organisational context



within the TOE framework underscores its critical role in shaping strategic decisions and

innovation efforts.

The environmental factors within the TOE framework encompass industry structures,
technology infrastructure, and regulatory frameworks, which collectively steer the trajectory
and momentum of technological advancement. Notably, intensified industry competition
among SMEs acts as a driver, fostering a culture of innovation spurred by influential market
players and collaborative practices within value chains. The foundation for technological
advancement lies in robust technology infrastructure, where the availability of skilled labor
and accessible technology services becomes crucial, particularly in response to cost-driven
imperatives (Zhong & Hee, 2023). Recognizing the pivotal role of the environmental context
is imperative for SMEs, as it not only shapes but also challenges their innovation pathways,
offering a complex interplay of constraints and opportunities that are crucial for navigating

the evolving technological landscape (Disu & Yo, 2018).

1.1.3 Performance of SMEs

Business performance is measured in a variety of ways and is typically divided into
two broad categories: financial performance and non-financial performance. To adapt to the
changing environment, it is necessary to combine financial measurements with other non-
financial measures in studies relevant to SMEs (Rosli & Sidek, 2013). In this study, the
evaluation of SME performance is considered from both financial and non-financial
perspectives (Guo, Yang, Huang, & Guo, 2020). This comprehensive approach aims to
provide a deeper understanding of SME competitiveness and resilience. While financial

metrics offer tangible insights into monetary success, non-financial indicators shed light on



adaptability and market positioning (Ahmad & Jamil, 2020). Such an inclusive assessment
approach is vital for SMEs navigating dynamic and competitive markets, as it allows for a
more holistic understanding of the factors driving success or posing challenges within these
enterprises. Ultimately, this integrated evaluation framework serves as a valuable tool for
SMEs, enabling informed decision-making, refined strategies, and sustained growth and
relevance in their respective industries. Therefore, the performance of SMEs in this study is

measured from both financial and non-financial perspectives.

1.2 Background of the Study

SMESs remain an integral component of many national economies, particularly in
emerging markets. According to the World Bank (2023), this global enterprise segment
serves as the cornerstone for employment and economic progress, accounting for over 90%
of businesses globally and providing half of global job opportunities. Malaysia heavily relies
on SMEs for economic progress, with SMEs accounting for an impressive 97.2% share of
business entities and contributing 38.2% towards gross domestic product (GDP).
Furthermore, these SMEs provide employment opportunities to approximately 7.3 million
individuals (Organisation for Economic Co-operation and Development, 2022). According
to Christine (2023), Malaysian SME registration data demonstrates a trend towards
microenterprises being the predominant force, making up 76.5% of registered businesses,
followed by small enterprises (21.2%) and medium-sized enterprises (2.3%). SMEs tend to
focus on services, which comprise 98.12% of their activities, with other sectors where SMEs
have significant operational presences including manufacturing, construction, agriculture,

mining, and quarrying (Ahmad et al., 2020).



The Department of Statistics Malaysia (2023) recently revealed updates for GDP by
production, showing that the service sector accounts for 58.6% of shares, ranking as the
highest, followed by the manufacturing sector with 24%, the mining and quarrying sector
with 6.4%, the agriculture sector with 6.3%, and the construction sector with 3.5%, as shown
in Figure 1.1. This indicates that Malaysia’s economy is heavily impacted by the service
sector. Furthermore, SMEs remain major contributors in the market, playing a pivotal role
in the economy as service providers and suppliers to larger corporations, while also creating
jobs and growing into significant contributors to national employment landscapes (Adan &

Hussain, 2021).

= Services ® Manufacturing » Mining & Quarrying = Agriculture = Construction

Figure 1.1: GDP by Production
Source: Department of Statistics Malaysia (2023)



1.2.1 Definition of SMEs in Malaysia

This study applied a revised definition of SMEs in Malaysia, as initiated by Bank
Negara Malaysia in 2017, as shown in Table 1.1. The official definition for SMEs in
Malaysia sets distinct parameters for the manufacturing and service sectors. According to
the Small Medium Enterprise Development Bank Malaysia (2020), the benchmark for SME
classification involves annual revenues not surpassing RM50 million or a workforce of no
more than 200 full-time employees for manufacturing enterprises. In contrast, the
classification for services and other sectors entails annual revenues not exceeding RM20
million or employing no more than 75 full-time workers (Small Medium Enterprise

Development Bank Malaysia, 2020).

These refined criteria play a pivotal role in categorizing and understanding the
landscape of businesses in Malaysia. They facilitate a nuanced comprehension of the diverse
nature of SMEs across different sectors, serving as crucial guidelines for research endeavors
and policy formulation (SMEs Corporation Malaysia, 2023). Moreover, these parameters
hold significant implications for the formulation of targeted strategies, economic planning,
and the provision of tailored support systems, ultimately contributing to fostering
entrepreneurship and sustainable economic growth within the Malaysian SME ecosystem
(SMEs Corporation Malaysia, 2023). The following Table 1.1 presents a guideline for
categorizing SMEs in the Malaysian context, as adopted from SME Corporation Malaysia

(2023); this information serves as a guideline for categorizing SMEs in this study.



Table 1.1: SMEs Categories in Malaysia

Category Manufacturing Services and Other Sectors

Micro Sales turnover of less than RM300,000 OR full-time employees less than 5

Sales turnover from RM300,000 to less | Sales turnover from RM300,000 to less

Small than RM15 million OR full-time than RM3 million OR full-time
employees from 5 to less than 75 employees from 5 to less than 30
Sales turnover from RM15 million to Sales turnover from RM3 million to
Medium not exceeding RM50 million OR full- not exceeding RM20 million OR full-
time employees from 75 to not time employees from 30 to not
exceeding 200 exceeding 75

Source: SME Corporation Malaysia (2023)

1.2.2 Sarawak Context of Technology Adoption

This study can be refined to specifically focus on a regional level, particularly
Sarawak. The Sarawak government's numerous initiatives and substantial financial aid
dedicated to SME-related activities underpin this decision. According to Datuk Amar Awang
Tengah Ali Hasan in the press released as mentioned by Anyap (2023) in New Sarawak
Tribune, the Sarawak state government allocated RM6 million to aid 600 SMEs in 2021,
with a further RMS5 million earmarked to benefit 500 SMEs by 2023 (Anyap, 2023).
Additionally, SMEs received loans totaling RM101.6 million, benefiting 2,500 enterprises,
while subsidy schemes supported 4,702 SMEs with a substantial sum of RM83.44 million
(Department of Statistics Malaysia, 2023). Furthermore, the government actively invested
in growth-oriented programs, disbursing RM10.91 million to 1,291 Sarawak-based SMEs

through various collaborative efforts with diverse agencies (Anyap, 2023).

Moreover, the Sarawak government has invested significant efforts in promoting

technology adoption and digital initiatives across all economic sectors, envisioning a

digitally driven economy that fosters productivity, efficiency, and higher-skilled
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employment opportunities for Sarawakian citizens (Bernama, 2023). The Digital Economic
Blueprint 2030 which released by Economic Planning Unit Sarawak (2023), which serves
as a strategic roadmap, encapsulates this commitment, guiding Sarawak towards an
environmentally sustainable and technologically advanced future. This blueprint is further
supported by Sarawak, with Premier Tan Sri Datuk Patinggi Abang Abdul Rahman Zohari
bin Tun Datuk Abang Openg anticipating that these initiatives in an official statement stated
by Lihan (2024) in New Sarawak Tribune, along with the blueprint, will contribute RM56.4
billion to the state's gross domestic product (GDP) by 2030 (Department of Statistics

Malaysia, 2023).

In addition, Sarawak made an outstanding contribution of RM140,161 million
toward the national GDP in 2022, ranking fourth on the nation’s list (Department of Statistics
Malaysia, 2023). Sarawak, located in the eastern part of Malaysia, benefits from an
abundance of natural resources such as oil, natural gas, timber, and land. Sarawak comprises
several different divisions, including Kuching, Samarahan, Sri Aman, Betong, Sarikei, Sibu,
Mukah, Bintulu, Kapit, Miri, and Limbang, which collectively host approximately 2,907,500
residents as of 2020. According to the Sarawak State Secretary Office (2023), Sarawak's
capital city of Kuching boasts the highest population at 812,900, followed by Miri (433,800)
and Sibu (349,700). Limbang has the lowest population at 103,100, followed by Sri Aman

with 111,400, and Betong with 128,000 (Sarawak State Secretary Office, 2023).

Given Sarawak's significant contribution to GDP and the diversity across its

divisions, research in Sarawak holds great potential to provide insight into SME dynamics

and their economic contributions. SMEs constitute more than 75 percent of the business
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sector in Sarawak. They contribute significantly, making up about 20% of Sarawak's GDP
and offering employment to approximately 600,000 individuals (S-Sarawak, 2023). Figure
1.2 shows Sarawak's population by division as adopted from the Sarawak State Secretary

Office (2023); this information serves as a guideline for the study focus.
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Figure 1.2: Sarawak Population by Division

Source: Sarawak State Secretary Office (2023)
1.2.3 Service Sector

Malaysia's service sector stands as a pivotal force in propelling economic growth,

holding a prominent position in the GDPs of several nations, including the US, Japan, Brazil,
India, and Singapore. The integral role of Malaysia's service sector in the country's economic
planning underscores its significance (Kamaruddin & Shamsudin, 2021). Supporting this
assertion, data from the Department of Statistics Malaysia (DOSM) revealed that SMEs
within the service industries contributed a notable 58% to Malaysia's GDP in 2022
(Department of Statistics Malaysia, 2023). The 10.9% growth of Malaysia's service sector
in 2022, primarily driven by the wholesale and retail trade, transportation and storage, and
real estate and business services subsectors, exemplifies this robust performance

(Department of Statistics Malaysia, 2023). Factors such as the resurgence of tourism
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activities after the reopening of international borders, heightened consumer spending,
increased adoption of digitalization across sectors, and amplified demand for professional
services were instrumental in this growth. Forecasts for 2023 suggest continued expansion
of the service sector, with an anticipated growth rate of 5.3% or higher, buoyed by domestic

demand and stable global activity (Department of Statistics Malaysia, 2023).

The study by Lee, Rahman, and Bukhari (2023) identified several key contributors
to the service sector's GDP performance, including retail trade, transportation and storage
services, business services, government services, real estate development, accommodation
services, food and beverage production, information and communication technology,
finance, and other related services (Lee et al., 2023). Previous studies have highlighted the
significance of the TOE framework within the service sector, particularly due to its
prevalence among SMEs in Malaysia. Furthermore, research by Omar, Mojolou, and
Kasuma (2015) suggested that these studies should emphasize the Sarawak context. The
service sector in Sarawak accounts for the largest share, comprising 35% of the total share
(Ali, 2023). The World Bank's classification of Sarawak as a high-income status area
signifies the state's dedication to attracting both foreign and domestic investment into its
energy-based industrial sector, as highlighted by Apurya Sanghi, the lead economist for

World Bank Malaysia (Ali, 2023).

Given the sector's profound impact on both national and state GDPs and its alignment
with Sarawak government initiatives, this study concentrates on the service sector within
Sarawak. This strategic focus aligns with the sector's status as a primary contributor to both

national and state economies and with Sarawak's strategic developmental goals. The study's
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focus on Sarawak's service sector underscores its paramount importance within the region's
economic landscape. With the service sector playing a central role in contributing
significantly to both national and state GDPs, delving into this domain becomes imperative.
By aligning the study's objectives with Sarawak's strategic developmental objectives, this
research aims to shed light on an area that stands as a primary driver of economic growth.
By exploring the intricacies of the service sector within Sarawak, this research seeks to
unravel vital insights that resonate with the region's economic aspirations. Aligning the
study's objectives with Sarawak's strategic developmental goals, this targeted investigation

will enrich our understanding of the dynamics and contributions of this critical sector.

This study gathered primary data through a structured questionnaire distributed to a
carefully selected sample of SMEs. Demographic information was obtained from a listing
provided by SME Corporation Malaysia (2023), renowned for its trustworthy SME database,
to ensure reliability. Cooperation with this entity is critical for data credibility. According to
SME Corporation Malaysia (2023), the agency holds records of 321 registered SMEs in
Sarawak's service sector, where registration with SME Corporation Malaysia is mandatory
for Sendirian Berhad companies but optional for sole proprietorship businesses in Sarawak
due to different legal requirements. This methodology ensures a comprehensive view of
SMEs, encompassing various structures and sizes in Sarawak's service sector. Additionally,
the agency underscores the significant presence of vibrant service-oriented enterprises in the
Kuching Division. This shapes the research's focus on the service sector for SMEs, aligning
with the state's diverse SME landscape. A comparable study by Omar et al. (2015) also
supported this suggestion by exploring the TOE model within the Kuching, Sarawak context,

specifically in the homestay industry.

14



1.3  Problem Statement

The development of SMEs has long been a national priority for many governments,
as SMEs contribute to productivity improvements that can enhance the future prosperity of
the nation and drive wealth creation (Chew, 2024; Medalla & Mantaring, 2017). The advent
of 10T, Al 3D printing, robotics, quantum computing, and rapid advancements in mobile
devices have created a wave of boundless opportunities. SMEs that adopt and utilize these
technologies can significantly enhance their organisational performance (Chew, 2024).
However, according to SME Corporation Malaysia (2020), 77% of SMEs had not progressed
beyond the basic stage of digitalization in 2020, and only 53.9% had an online presence at
that time (SME Corporation Malaysia, 2020). Malaysian SMEs lag behind global peers in
productivity measures and technology adoption rates, as many are reluctant to transform due
to insufficient financial backing or a lack of required skillsets among their workers.
Additionally, many employers lack the technical know-how, leaving SMEs uncertain about

how or where to begin digitalizing their operations (The Star, 2022).

Researching the service sector in Sarawak is crucial because it plays a significant
role as the fourth-largest contributor to Malaysia's GDP, despite experiencing a modest
growth rate of 1.2% in 2023 (DayakDaily Team, 2024). The sector represents 38.3% of the
state's gross domestic product (GDP) and has experienced a growth rate of 5.4%,
contributing an additional RM54.5 billion in value (Lihan, 2024). To maintain and improve
this growth, it is essential to understand the dynamics within important sub-sectors such as
wholesale and retail trade, food and beverage, accommodation, utilities, transportation and

storage, and information and communication (Lihan, 2024). Conducting research in these
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areas will yield valuable knowledge and help identify opportunities for enhancement in

Sarawak.

Studies on SMEs are essential to the global economy as they significantly contribute
to employment, innovation, and sustainable economic growth. However, many SMEs still
face challenges in integrating technology with TOE factors, compounded by an increasing
need to address performance-sustainability concerns (Pandya, 2012). While various studies
have exhaustively explored the TOE framework and technology innovation within larger
corporations, its application to SMEs remains relatively uncharted territory (Owa, Ojiabo,
& Orokir, 2017). Therefore, it is essential to study topics relevant to TOE factors and
technology adoption. The impact of technological adoption on business success is evident in
studies that show how TOE factors complement each other (Shahadat, Argon, Pejman &
Maria, 2023). According to Qerul et al. (2021), focused research in a specific area is crucial
for better understanding the implications for the local market, as it allows for a more
comprehensive study. Studies by Wasudawan and Chia (2024) and Omar et al. (2015) also
propose studying the TOE framework within a specific area to lead to more accurate data
collection. The TOE framework is crucial for understanding the technological factors within
SMEgs, including existing and new technologies (Omrani et al., 2022). Assessing innovations
beyond technological impact helps determine the potential effect on SMEs and their
competitive landscape (Bryan & Zuva, 2021). The framework includes organisational
factors, which shape strategic decisions and innovation efforts in SMEs. These factors
include internal employee linkages, communication dynamics, size, and slack resource
allocation (Zhong & Hee, 2023). The framework also emphasizes environmental factors

driving technological advancement, including industry structures, technology infrastructure,
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and regulatory frameworks. SMEs, driven by intense competition, rely on robust technology
infrastructure for innovation (Disu & Yo, 2018). Numerous studies also strongly support the
TOE framework for understanding how firms adopt various technologies (Maroufkhani,
Iranmanesh, & Ghobakhloo, 2022; Abbasi, Rahim, Wu, Iranmanesh, & Keong, 2022;

Chatterjee, Nguyen, Ghosh, & Bhattacha, 2020; Abed, 2020).

SMEs' performance metrics are crucial for their success, often based on their
adeptness in adopting competitive strategies, particularly in technology integration (Salah &
Ayyash, 2024). Financial performance analysis helps investors and creditors assess historical
and current performance, predict future performance, and inform management decisions
about financial resource management (Barman, 2023). However, Ahinful, Boakye, and
Bempah (2021), as well as Dedusenko and Wagenseil (2020), suggest that good financial
performance is limited in SMEs due to their lack of skills to efficiently manage resources,
making them more volatile and inefficient. Therefore, a study on the relationship between
technology adoption and the financial performance of SMEs should be conducted to address
this gap. Technology adoption is also anticipated to lower expenses, boost output without
appreciable cost increases, and enhance the quality of services and goods produced (Thaha
et al.,, 2022). However, technology adoption within SMEs varies considerably due to a
complex interplay of attitudes, personalities, social influences, confidence levels, and
contextual conditions that either facilitate or hinder change (Mataruka & Muzurura, 2023;
Venkatesh, Thong, & Xu, 2012). At its core, technology adoption for SMEs encompasses
the intricate process of embracing and integrating new technological solutions, requiring
continuous learning and adaptation (Radicic & Petkovi¢, 2023). These elements shape

SMEs' willingness to adopt technological innovations such as mobile payments, customer

17



relationship management, big data, and cloud computing (Khan, Khan, Bahadur, & Alj,
2021). Therefore, a study on the relationship between technology adoption and the non-

financial performance of SMEs should be conducted to address this gap.

14 Research Questions

Based on the review of past literature and the background of the study, there are gaps
in understanding how TOE factors relate to the performance of SMEs, specifically within
Sarawak's service sector. Despite numerous studies on the influence of TOE factors on SMEs
worldwide, a significant research gap exists when considering Sarawak's service sector in
Malaysia. While existing literature explores the relationship between technology factors,
organisational factors, and environmental factors with SMEs, comprehensive research
within Sarawak's unique economic and cultural landscape is still lacking. The distinct
challenges and opportunities in Sarawak differ greatly from those in other regions, with
socio-economic factors, cultural dynamics, infrastructure, and the environment all shaping
SME operations. Therefore, this study includes technology adoption as a mediator in the
relationship between TOE factors and the performance of SMEs in the Sarawak service

sector.

This study focused on the following research questions:

I. What is the relationship between technological factors and technology adoption of
SMEs in Sarawak service sector?

2. What is the relationship between organisational factors and technology adoption of

SMEs in Sarawak service sector?
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1.5

What is the relationship between environmental factors and technology adoption of
SMEs in Sarawak service sector?

What is the relationship between technology adoption and financial performance of
SMEs in Sarawak service sector?

What is the relationship between technology adoption and non-financial performance
of SMEs in Sarawak service sector?

What is the mediating effect of technology adoption on the relationship between
technological-organisational-environmental factors and the financial performance of
SMEs in Sarawak service sector?

What is the mediating effect of technology adoption on the relationship between
technological-organisational-environmental ~ factors and the non-financial

performance of SMEs in Sarawak service sector?

Objectives of the Study

The general objective for this study is to investigate the mediating effect of

technology adoption on the relationship between technological-organisational-

environmental factors and the performance of SMEs in Sarawak service sector.

Specific Objectives:

To be more specific, this study achieved the following specific objectives:

1.

To investigate the relationship between technological factors and technology
adoption of SMEs in Sarawak service sector.
To assess the relationship between organisational factors and technology adoption of

SMEs in Sarawak service sector.
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To examine the relationship between environmental factors and technology adoption
of SMEs in Sarawak service sector.

To explore the relationship between technology adoption and financial performance
of SMEs in Sarawak service sector.

To determine the relationship between technology adoption and non-financial
performance of SMEs in Sarawak service sector.

To examine the mediating effect of technology adoption on the relationship between
technological-organisational-environmental factors and the financial performance of
SMEs in Sarawak service sector.

To assess the mediating effect of technology adoption on the relationship between
and the non-financial

technological-organisational-environmental  factors

performance of SMEs in Sarawak service sector.

Table 1.2: Summary of Research Questions and Objectives

Research Questions

No.

Research Objectives

To test the direct relationship between TOE factors and technology adoption.

What is the relationship between
technological factors and technology
adoption of SMEs in Sarawak service
sector?

1

To investigate the relationship between
technological factors and technology
adoption of SMEs in Sarawak service sector.

What is the relationship between 2  To assess the relationship between
organisational factors and technology organisational factors and technology
adoption of SMEs in Sarawak service adoption of SMEs in Sarawak service sector.
sector?

What is the relationship between 3 To examine the relationship between
environmental factors and technology environmental factors and technology

adoption of SMEs in Sarawak service
sector?

adoption of SMEs in Sarawak service sector.

To test the direct relationship between performance of SMEs and technology adoption.

What is the relationship between technology 4  To explore the relationship between

adoption and financial performance of technology  adoption and  financial

SME:s in Sarawak service sector? performance of SMEs in Sarawak service
sector.

What is the relationship between technology 5  To determine the relationship between

adoption and non-financial performance of
SME:s in Sarawak service sector?

technology adoption and non-financial
performance of SMEs in Sarawak service
sector.

20



Table 1.2: Summary of Research Questions and Objectives (continued)
To test the mediating effect of technology adoption on the relationship between TOE factors and

performance of SMEs.

What is the mediating effect of technology 6 To examine the mediating effect of
adoption on the relationship between TOE technology adoption on the relationship
factors and the financial performance of between TOE factors and the financial
SME:s in Sarawak service sector? performance of SMEs in Sarawak service

sector.

What is the mediating effect of technology 7  To assess the mediating effect of technology
adoption on the relationship between TOE adoption on the relationship between TOE
factors and the non-financial performance of factors and the non-financial performance of
SMEs in Sarawak service sector? SMEs in Sarawak service sector.

1.6  Significance of the Study

This study contributes to sustainable development by providing insights into the
relationship between technological-organisational-environmental (TOE) factors and
technology adoption, examining whether technology adoption has a mediating effect on the
relationship between TOE factors and the financial performance of SMEs in Sarawak’s
service sector, and whether technology adoption mediates the relationship between TOE

factors and the non-financial performance of SMEs in Sarawak’s service sector.

1.6.1 Theoretical Contribution

By employing the TOE framework as a foundation for this study, the theoretical
contributions are extended to further understanding the relationship between technological-
organisational-environmental (TOE) factors and technology adoption. Specifically, the
study examines whether technology adoption mediates the relationship between TOE factors
and the financial performance of SMEs in Sarawak’s service sector, as well as whether it
mediates the relationship between TOE factors and the non-financial performance of SMEs
in the same sector. This research validates the TOE model in the context of technology

adoption and SME performance.
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Many businesses now track their performance using a combination of financial and
non-financial criteria. Financial indicators alone are inadequate to present a complete picture
of a company's situation. Managers who rely solely on financial performance indicators often
have a limited perspective. In contrast, non-financial performance forms the core of a
company’s activities, defining and conveying its priorities to various stakeholder groups,

such as managers, staff, and customers (Marie, Mohamed, & Amjad, 2024).

This study also contributes to academic literature by bridging gaps in understanding
TOE factors and technology adoption. The findings reveal that technology adoption
mediates the relationship between TOE factors and the performance of SMEs in both
financial and non-financial aspects, as analyzed using SmartPLS 4.1. The extended
conceptual framework adds value to academic knowledge by enabling multi-analyses, such
as first- and second-order models, as well as reflective and formative measurement, for a
more comprehensive understanding. This study combines academic insights with practical
applications by further exploring the relationship between academia and practice, filling
gaps in existing literature, and enhancing the understanding of SME performance. This
research opens the door to further studies and academic discourse in the fields of technology

adoption and SME performance.

1.6.2 Practical Contributions

For practical contributions, this study can serve as a guideline that adds to the
knowledge base, complementing the academic contributions discussed earlier. It is
particularly relevant for the state government of Sarawak, which has initiated digital

initiatives. This work can also serve as a guideline for policymakers who want to better
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understand technology adoption among SMEs in the service sector. It provides insights into
the ways and elements necessary for developing strategies and support systems that will
nurture and sustain SMEs. The results of this study offer actionable suggestions for SMEs
regarding technology adoption. The recommendations in this study help both SMEs and
other businesses make informed decisions about technology adoption, focusing on
technological, organisational, and environmental factors that could lead to increased

competitiveness and growth.

Additionally, identifying technology adoption as a mediator allows practitioners to
understand the mediating effects of technology adoption on the relationship between
technological, organisational, and environmental factors and the performance of SMEs in
Sarawak’s service sector. These implications add value for companies intending to adopt
technology, with considerations for both the financial and non-financial performance of the

company.

1.7 Scope of the Study

This study focuses on how technology adoption mediates the relationship between
technological-organisational-environmental (TOE) factors and the performance of SMEs in
the service sector in Sarawak. It also seeks to determine whether TOE factors have differing
effects on the financial and non-financial performance of SMEs. The study conducted
quantitative research by collecting primary data through a closed-ended questionnaire survey
distributed according to an SMEs listing purchased from SME Corporation Malaysia.
Secondary data, such as journal articles, official announcements, news from authorized

departments, published data from reliable sources, and existing literature, were used to
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support the findings. The study strictly adhered to ethical guidelines in data collection and
analysis to ensure the validity of the study and to provide practical recommendations for
SMEs, as well as contribute to academic knowledge. This report is organized into different
sections, including an in-depth literature review, a description and implementation of the

research methodology, and summaries and conclusions.

1.8 Organisation of the Study

This study consists of five chapters. Chapter 1 begins with an introduction that
outlines the main focus of the study and discusses the research background. The chapter also
identifies significant gaps and issues in the field, delineates the research questions and
objectives that guided the study, and elucidates the potential significance of the research.
Chapter 2 provides a review of relevant literature from previous studies on the TOE
framework and the performance of firms. Chapter 3 explains the research design and
methodology used in this study in detail. Chapter 4 presents the detailed findings and
analyses, addressing the research questions and presenting the results. Finally, Chapter 5

discusses these results, draws conclusions, and suggests implications for the broader context.
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CHAPTER 2

LITERATURE REVIEW

2.1  Introduction

This chapter delves into how technology adoption has a mediating effect on
technological-organisational-environmental factors and the performance of SMEs. It started
by exploring the technology adoption via a DOI theory, then links the DOI theory with the
TOE framework (as DOI theory served as a fundamental theory for TOE framework) to
understand how technological factors, organisational factors, and environmental factors are
collectively affect the technology adoption among SMEs. This study expanded the
performance of SMEs into two broad categories such as financial and non-financial
performance. A direct effect for TOE factors and technology adoption, as well as the
mediating effect from technology adoption on the relationship between financial and non-
financial performance of SMEs are discussed in this chapter. The chapter also intricately
weaves together theoretical foundations, past research insights, and methodological
recommendations, culminating in a comprehensive understanding for subsequent chapters

to further explore.

2.2 SMEs of Service Sector in Malaysia

The COVID-19 pandemic has greatly disrupted global economies, necessitating
businesses to quickly adapt to new circumstances. SMEs of service sector in Malaysia are
facing exceptional difficulties, such as disrupted supply chains and shifts in consumer
behaviour (Irawan, 2020). In order to overcome these challenges, numerous SMEs have

expedited their efforts to undergo technology transformation with the aim of not only
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surviving but also flourishing in the era following the pandemic (Irawan & Asfiah, 2022).
Technology transformation entails the seamless incorporation of technologies across all
facets of a business, resulting in a fundamental restructuring of operations and the provision
of added value to customers. SMEs of service sector able to expand their market reach,
optimise their operations, and enhance customer interaction through e-commerce platforms,
digital payment systems, and cloud-based services (Irawan & Sifa, 2023). The services
sector is the largest contributor to the economy, accounting for roughly 55% of GDP growth
each year. It includes tourism, finance, and ICT. The tourism sub-sector generated RM75
billion in revenue in 2023, while the ICT services market was worth RM121.72 billion,
according to various global databases. The Malaysian financial sub-sector is also stable.
BNM's Financial Sector Blueprint 2022-2026 outlines efforts to promote market dynamism
and support sustainable development goals, while maintaining a focus on its monetary and
financial stability mandates (Bank Negara Malaysia, 2024). The Malaysian government's
endorsement of digitalization initiatives and funding programmes has also incentivized
SMEs to adopt digital technologies. Consequently, SMEs of service sector that have
effectively executed digital transformation strategies are in a stronger position to compete in

the increasingly digital worldwide marketplace (Subramaniam, 2024).

2.2.1 SME:s of Service Sector in Sarawak

Sarawak's economy is diverse, encompassing the service sector, manufacturing
sector, mining and quarrying sector, agriculture sector, and construction sector (Voon & Lee,
2022). The service sector is particularly important in Sarawak, accounting for 38.3% of the
state's GDP. Additionally, the service sector provides employment opportunities to 702,700

individuals across Sarawak, making up 56% of the state's total employed workforce. In terms
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of economic performance, the service sector grew by 5.4%, contributing an added value of
RMS54.5 billion. Sub-sectors such as wholesale and retail trade, food and beverage,
accommodation, utilities, transportation and storage, and information and communication
all experienced growth, with increases of 6.5% and 6.3%, respectively (Lihan, 2024).
However, the service sector faces several challenges. Key issues include low productivity
growth, a shortage of skilled workforce, and weak internet connectivity in rural areas, which

restrict the development of the service sector (Voon & Lee, 2022).

23 Technology Adoption (TA)

The foundational model for understanding technology adoption dates back to Rogers'
work in 1962, known as the Diffusion of Innovations (DOI). This model outlines the
technology adoption life cycle, delineating five distinct adopter categories. Firstly,
innovators refer to those who are enthusiastic about seeking and advocating for new
advancements; this includes those who are eager to try and adopt new products (Rogers,
2022). For example, the innovators refer to those SMEs that are willing to take risks and
have more financial flexibility. Secondly, the early adopters function as trendsetters
comfortable with risk-taking to adopt new technology (Rogers, 2022). For example, early
adopters refer to those SMEs that watch for new innovations in the market but are notably
more selective than innovators when making decisions. Thirdly, the Early Majority shows
interest in technology but requires evidence of its effectiveness (Rogers, 2022). For example,
the early majority refers to SMEs that are more conservative and risk-averse when it comes
to financial investment decisions and look towards influencers and early adopters for
feedback. Fourth, the late majority seeks data-driven reasons for adopting technology

(Rogers, 2022). For example, the late majority refers to SMEs that catch on to technology
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adoption well after the average SMEs do, usually due to a high level of scepticism about the
benefits of a new product or service and having less financial flexibility than earlier adopters.
Lastly, the laggards exhibit scepticism and reluctance to engage with new technology, often
quick to abandon tools that don't offer immediate benefits (Rogers, 2022). This study defined
laggards as SMEs that resist change and do not yield to the influence of opinion leaders.
They valued the dependability of existing technology and may lack the financial resources
to take risks in technology adoption. This model demonstrates a curve representing
technology adoption, reflecting varied mindsets and behaviours. It provides a comprehensive
depiction of the wide array of reactions shown by individuals and businesses when they

encounter and adopt new technological innovations (Rogers, 2022).

The concept of technology adoption in this study encompasses the intention of SMEs
to adopt and use technology (Makame et al., 2023). Given this definition, the relationship
between technological-organisational-environmental (TOE) factors and the performance of
SMEs can be viewed through the lens of technology adoption. Technology adoption has
significantly reshaped business operations, influencing human behaviors, preferences, and
spending habits. This has a favorable impact on management strategies, including
communication, information access, data management, decision-making, and knowledge
management, as highlighted by Adeosun et al. (2008). For firms, technology investment can
be a strategic asset that enhances competition and promotion. Businesses benefit from
reduced costs and increased teamwork through technology adoption. Technology adoption
gives businesses a competitive edge by enhancing customer service, performance
management, and information quality (Thaha, Maulina, Muftiadi, & Alexandri, 2022). To

stay competitive, many businesses commonly use technology as a strategic tool to reliably
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integrate and process data, thereby creating new service products. Understanding technology
adoption in the Sarawak context is particularly useful, as the government is actively
promoting technology adoption across all economic sectors to foster a digitally driven
economy that increases productivity, efficiency, and higher-skilled employment
opportunities (Lihan, 2023). Technology adoption is seen as a crucial mediator in the

relationship between TOE factors and the performance of SMEs.

24 Diffusion of Innovation (DOI)

The DOI theory, as articulated by Rogers (2003), encapsulates innovations as not just
novel ideas but also customs or objects perceived as ground-breaking by individuals or
adopting groups. Rogers developed the DOI theory in 1962, and it served as a framework
that outlines the complex process of embracing and disseminating new products, ideas, or
technologies across diverse populations (Rogers, 2003). This evolutionary process unfolds
over time, traversing distinct stages and engaging various types of adopters, as illuminated
in the works of Figenbaum and Weiner (2013). Rogers (2022) emphasised the pivotal stages
of innovation adoption crucial for achieving diffusion. These stages encompass a spectrum,
starting with the awareness of the necessity for the innovation, the subsequent decision-
making process to adopt or reject it, the initial experimentation to gauge its utility, and the

sustained usage that solidifies its integration into practice (Rogers, 2022).

In understanding the dynamics of innovation adoption, Rogers (2022) introduces five
key factors that wield differential influences across the five adopter categories. Firstly,
relative advantage stands as a critical determinant, assessing the perceived superiority of the

innovation over its predecessors. Secondly, compatibility serves as a metric measuring the
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alignment of an innovation's values, experiences, and needs with the potential adopters'
existing framework. Thirdly, complexity serves as an indicator of the level of difficulty
involved in understanding and effectively utilising innovation. Rogers, Singhal, and Quinlan
(2014) highlight tributability as the ability to experiment with or test an innovation before
making a complete commitment, which in turn influences its adoption rate. Lastly,
observability emerges as a crucial factor in determining whether an innovation provides
visible and tangible results, thereby significantly influencing its acceptance and adoption
within a given population. While these factors are instrumental in shaping the adoption
process, their relative significance varies across different adopter categories. Understanding
this nuanced interplay of factors across varied adoption segments is essential for
comprehending the trajectory of innovation diffusion within diverse societal and

organisational contexts (Rogers, 2022).

One of the earliest theories used to study technology adoption is DOI (Rogers, 1983).
DOI theory has been validated through empirical research on e-wallet, IoT, and internet
adoption (Muliadi & Usman, 2024; Mphale, Gorenjena & Nojila, 2024; Cakiroglu et al.,
2022). While the DOI theory remains a foundational framework for understanding the
adoption and spread of innovations, several scholars, including Ho (2021), Abdinagoro,
Manurung, So, and Abdinagoro (2020), MacVaugh, and Schiavone (2010), have articulated
valid concerns regarding its limitations. Critics argued that the DOI theory fails to consider
the complex interplay of technological, social, and cognitive factors, limiting its applicability
to contemporary innovation. They also highlighted the importance of understanding
organisational structures, strategies, and cultures in innovation implementation. By

neglecting this organisational aspect, the DOI framework offers an incomplete perspective
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on how innovations permeate and take root within different organisational settings (Ho, 2021;
Abdinagoro et al., 2020; MacVaugh & Schiavone, 2010). The highlighted limitations
underscore the pressing need for further refinement and development of the DOI theory.
Researchers and scholars are increasingly recognising the necessity of expanding the
theory's scope to encompass a broader array of dynamics. As a result, Ho (2021), Abdinagoro
et al. (2020), and MacVaugh and Schiavone (2010) call for a better theoretical framework
that can handle the complexity that comes from different situations and organisational

factors. This would help us learn more about how innovations spread.

In a parallel critique, Azadegan and Teich (2010) draw attention to another facet: the
DOI theory overlooks the profound influence of environmental factors within different
industries. They emphasize the significance of these factors in shaping organisational
strategies and responses to innovation. The theory's oversight of this aspect within diverse
industry landscapes suggests a need to expand the theoretical lens beyond the DOI
framework's initial boundaries. Consequently, these discussions and critiques have sparked
an evolution in theoretical frameworks. Therefore, an expanded model, named the
Technology-Organisation-Environment (TOE) framework, was initially developed by

Tornatzky and Fleischer (1990), based on the foundational principles of the DOI theory.

2.5 Technology-Organisation-Environment (TOE) Framework

The choice of the TOE framework, as formulated by Tornatzky and Fleischer in 1990,
served as the cornerstone of this study. This framework stands out for its distinct emphasis
on organisational factors, diverging from the predominant focus on individual-level aspects.

This pivotal choice enables a more nuanced exploration of the factors influencing technology
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adoption among firms. Tornatzky and Fleischer (1990) introduced the TOE Framework with
the specific intention of holistically evaluating the process of technology adoption. It spans
the entire trajectory of technological innovation, commencing from its inception by
engineers and extending to the entrepreneurial phase, where users within organisations adopt

and implement these innovations (Dwivedi, Wade, & Schneberger, 2012).

The framework encapsulates a comprehensive understanding of the multi-layered
processes involved in the assimilation of technological advancements within a firm's
operational landscape (Tornatzky, Fleischer, & Chakrabarti, 1990). According to insights
from Dwivedi et al. (2012), the adoption of technological innovations encompasses three
distinct stages. The initial stage involves the initiation phase, centered around the collection
and evaluation of information about technological innovations. Following this is the
decision-making phase, where choices regarding the selection and utilization of specific
technologies are made. Finally, the implementation phase marks the introduction of the
chosen innovation into the organisational structure and operational workflows (Scupola,

2003).

The TOE framework stands as a comprehensive model elucidating the intricate
process of technology adoption at the SME level, as highlighted by Qalati et al. (2021). This
theoretical framework articulates three overarching factors that significantly influence the
various stages of initiation, adoption, and implementation within SMEs: organisational
factors, technological factors, and environmental factors (Habiboglu, Oztek, & Pirtini, 2020).
The technological factors facet encapsulates both internal and external technologies closely

associated with SME operations. It extends beyond mere utilization to encompass the
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transformative potential that technology holds for SMEs, including the possibilities of
adapting, developing, or integrating new technological solutions into their workflows and
systems (Kwabena, Mei, Ghumro, Li, & Erusalkina, 2021). Conversely, the organisational
factors facet within the TOE framework encompasses a multifaceted spectrum, comprising
various descriptive measures, intrinsic features, and the resources available to SMEs. This
segment delves into the core elements that define and shape the organisational structure,
strategies, and capacities, playing a pivotal role in determining the trajectory of technological
adoption within SMEs (Kwabena et al., 2021). Moving beyond the organisational factors,
the environmental factors within the framework represent the external landscape in which
SMEs operate. This facet incorporates the external arena where SMEs conduct their business
activities, encompassing their capabilities to access external resources, engage in
collaborative ventures with other entities, and navigate interactions with governing bodies

or other firms (Zhang & Xiao, 2017).

By elucidating these three distinct dimensions (technological factors, organisational
factors, and environmental factors) within the TOE framework, researchers gain a
comprehensive lens to analyze and understand the complex interplay of factors influencing
technological innovation adoption within SMEs (Qalati et al., 2021). This comprehensive
model offers a holistic view, enabling a deeper understanding of how these multifaceted
dimensions intertwine to drive or hinder the uptake of technological innovations in the SME
landscape. Therefore, by leveraging the TOE Framework, this study aims to delve deeper
into the complex interplay of technological factors, organisational factors, and
environmental factors that collectively influence the adoption and implementation of

technology within SMEs (Habiboglu et al., 2020). This strategic framework facilitates a
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comprehensive analysis, shedding light on the multifaceted processes that underlie

technology adoption dynamics in SMEs.

2.5.1 Technological Factors (T)

According to Dadhich and Hiran (2022) and Baker (2012), a firm's technological
factors are defined as the array of technologies already integrated into its operations and
those still available in the marketplace. Existing technologies serve as the groundwork,
setting the scope and pace for potential technological advancements (Omrani et al., 2022;
Tornatzky & Fleischer, 1990; Tornatzky & Klein, 1982). Simultaneously, market-available
innovations act as benchmarks, delineating the boundaries of possibility and presenting
pathways for adaptation and evolution. Industries facing gradual or synthetic technological
changes can adopt them more slowly, whereas those confronting sudden innovations need
to make quick decisions to stay competitive (Qalati et al., 2021; Baker, 2012; Tornatzky et
al., 1990). Evaluating innovations extends beyond their technological impact to consider
whether they enhance existing competencies or render them obsolete (Zhong & Hee, 2023).
Competence-enhancing innovations build on current expertise, while competence-
destroying ones prompt significant industry shifts (Habiboglu et al., 2020). Assessing the
potential organisational changes brought about by new innovations is crucial, as some may
lead to profound transformations, while others result in more incremental shifts within the
firm and its competitive landscape (Bryan & Zuva, 2021). Therefore, this study evaluated
and quantified the intricate relationship between technological factors and technology

adoption (Qalati et al., 2021).
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Delving into technological factors, this examination encompasses both the internal
and external technological landscape of SMEs, along with the potential technologies that
could influence their operational frameworks. This approach resonates with insights from
Zhang and Ling (2015), who endorse a technology-driven framework articulated by the
Massachusetts Institute of Technology (MIT) and conceived by Michael Scott Morton.
According to this framework, technological factors are influenced by elements such as
strategy, organisational structure, management processes, individual roles, and vice versa,
indicating a reciprocal relationship between technology and these pivotal elements (Zhang
& Ling, 2015). Moreover, ample evidence supports the impact of technology on performance
metrics across various studies conducted at both individual and organisational levels. For
instance, Tornatzky et al.'s (1990) exploration of the interaction between company
infrastructure and performance revealed a positive correlation between technology and firm
performance. Similarly, findings from Dutot and Bergeron (2018) highlight the positive
association between technological innovations and a firm’s performance within the SME
landscape. Additionally, Bryan and Zuva (2021) affirmed the significant impact of
technology on an organisation’s overall performance. Based on Habiboglu et al. (2020), their
study applying the TOE framework through content analysis identified the most referenced
sub-dimensions within the technological category from 88 past studies. The most-mentioned
sub-dimensions—relative advantage (12.5%), compatibility (12.5%), and complexity
(11.4%)—stand out as key indicators, demonstrating their importance for understanding how
technology affects the performance of small and medium-sized businesses. Therefore, this
study used these three sub-dimensions to form the latent variable (independent variable) of

technological factors.
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2.5.1.1 Relative Advantage (RA)

According to Rogers (1983), relative advantage is a crucial concept that denotes the
degree to which a new product or service outperforms its competitors and significantly
impacts the rate and scope of its adoption. In the context of small and medium-sized
enterprises (SMEs), relative advantage becomes a critical aspect of the decision-making
process, guiding the adoption of new technologies. A study by Ahmad, Ahmad, and Bakar
(2018) underscored the importance of relative advantage, defining it as SMEs' belief in the
superiority of technological adoption over alternative options. The TOE framework
incorporates relative advantage, representing the anticipated benefits of technology adoption

or advancement for SMEs (Abbasi et al., 2022).

Nguyen et al. (2022) offer a more nuanced perspective, suggesting that relative
advantage in the context of technology refers to the idea that SMEs can benefit from
technology when it enables them to develop new business models, improve operational
efficiency, enhance sales effectiveness, and target specific customer segments. This
multifaceted view of relative advantage underscores its intrinsic value in driving
technological adoption within SMEs. The perceived benefits, as encapsulated by relative
advantage, have a substantial impact on SMEs' decisions regarding technology integration
(Mustafa, Saleem, & Dost, 2021). Understanding and leveraging the benefits associated with
relative advantage is crucial for encouraging SMEs to adopt new technologies, highlighting
the importance of this concept in the process of technology adoption and transformation

within SMEs.
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2.5.1.2 Compatibility (CP)

In this study, compatibility, as defined by Rogers (1983), embodies the seamless
integration of two or more elements capable of functioning together harmoniously without
conflict. Technology adoption rates can experience significant delays if the technology does
not align with prevailing values. Compatibility encapsulates the extent to which a
technological innovation or advancement aligns with the existing practices and systems
within SMEs (Zhong & Hee, 2023). A study by Shanmugam and Shanmugam (2021)
highlighted the pivotal role of compatibility, indicating that the rate and ease of technology
adoption within an organisation are accelerated when innovation seamlessly aligns with the
present systems and practices. Moreover, compatibility attributes profoundly influence the
decision-making process surrounding the adoption of new technology or innovation.
Another study by Mndzebele (2013) emphasized that technological integration necessitates
a foundational shift in an organisation’s practices and operations. The degree of
compatibility significantly impacts this transformation, indicating that a technology's
alignment with existing infrastructure plays a crucial role in maximizing the benefits derived

from its utilization (Yoon, Lim, & Park, 2020).

In practical terms, technology that aligns with existing systems not only aids in the
absorption of information but also facilitates its seamless integration, enhancing the
enterprise's structural efficiency. Nguyen et al. (2022) emphasized the significance of
compatibility in SMEs, stating that technologies that align with organisational values and
require minimal adjustment have a higher likelihood of adoption. For this study,
compatibility is not just about technological features; it also pertains to how easily these

features can be incorporated into current processes to improve operational efficiency or even
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help create new business models, rather than merely replacing existing methods (Alsetoohy,
Ayoun, Arous, Megahed, & Nabil, 2019). Extensive research echoes the strong correlation
between compatibility, innovation adoption, and the effective use of new technologies
(Hiran & Henten, 2020). This underlines the pivotal role that compatibility plays in the
adoption and successful utilization of technology within SMEs, illustrating its profound

impact on shaping technological adoption strategies and outcomes.

2.5.1.3 Complexity (CX)

In this study, complexity refers to the level of difficulty an innovation or new
technology poses for SMEs. Typically, SMEs prefer technologies that offer ease of use, as
most are disinclined to invest extensive time and resources in learning intricate innovations
(Disu & Yo, 2018). According to Rogers (1983), complexity is accurately characterized as
the extent to which SMEs perceive an innovation as difficult to understand and apply. This
perception of complexity plays a pivotal role in the decision-making process for SMEs when
considering technology adoption, serving as a critical factor that shapes awareness and
influences strategic choices. Various studies by Andersen (2018), Hameed and Arachchilage
(2017), Stieninger, Nedbal, Wetzlinger, Wagner, & Erskine (2017), Borhani (2016), and Shi
and Yan (2016) underscore the significance of complexity in technology adoption decisions.
They highlight that a lack of understanding or high complexity can lead to suboptimal

decision-making processes, potentially hindering future success.

However, contrasting perspectives emerge in the research landscape. A study by

Poorangi and Khin (2013) suggested that complexity might not wield a substantial influence

on adoption rates. Their viewpoint emphasizes the pivotal role of leadership in encouraging
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technology adoption by providing adequate training and support to employees. Similarly,
Naicker and Merwe's (2017) study investigating mobile technology adoption indicates that
complexity might not significantly impact the adoption of such technologies. Contrarily,
Liang and Lu (2012) suggest that technology applications should prioritize creating
convenience for users, aiming to alleviate difficulties in usage. Their study underscores the
importance of understanding user concerns and facilitating creators in improving software
development processes. This multifaceted landscape surrounding the impact of complexity
in technology adoption within SMEs showcases diverse viewpoints and varied
interpretations of its influence. While SMEs' intentions to adopt technology heavily depend
on complexity, there is a general consensus that SMEs should ideally maintain a manageable
level of complexity. Excessive complexity can become a significant barrier to adoption,
emphasizing the delicate balance required to ensure that complexity doesn’t deter SMEs

from adopting new technologies.

2.5.2 Organisational Factors (O)

The organisational factors in the TOE framework refer to a firm's characteristics and
resources, including internal linking structures among employees, communication processes
within the firm, its size, and the allocation of slack resources. These factors significantly
influence adoption and implementation decisions (Zhong & Hee, 2023; Baker, 2012).
Additionally, organisational factors play a vital role in organic and decentralized structures,
emphasizing teams, fluid employee responsibilities, and lateral communication, which are
linked to adoption. In contrast, mechanistic structures, with formal reporting relationships
and centralized decision-making, may be more suitable for implementation (Nguyen et al.,

2022; Baker, 2012). Communication processes led by top management can foster innovation
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by creating an environment conducive to change and supporting innovations that align with
the firm's mission and vision (Nguyen et al., 2022; Nguyen & Petersen, 2017). While slack
resources are often associated with promoting adoption, their absence doesn't preclude
innovation; they are considered beneficial but not mandatory (Zhong & Hee, 2023; Maduku
etal., 2016). Similarly, the link between the size of an organisation and its ability to innovate
is still not clear-cut. Size alone may not be the deciding factor, so specific organisational
variables must be examined in more detail than just size (Nguyen et al., 2022; Jilani et al.,

2022).

The organisational factors within a company embody its capacity to efficiently
execute operational tasks and foster internal robustness. An effective organisational setup
facilitates several key aspects beneficial to SMEs, including the ability to standardize
processes, ensure operational flexibility, hone technological specialization, and formalize
workflows (Dadhich & Hiran, 2022). These constructs not only enhance operational
efficiency but also lay the groundwork for cultivating intelligent and adept human resources
within SMEs (Sartal, Bellas, Mej, & Garc, 2020). Progressive organisational methods
complement the acquisition of skilled human resources, which play a pivotal role in steering
technological advancements within SMEs. Employees are more likely to embrace transitions
when the administrative environment fosters high morale and encourages proactive behavior,
thereby enhancing SMEs' competencies and ensuring long-term sustainability (Dadhich &
Hiran, 2022). Drawing from the insights of Habiboglu et al. (2020), numerous sub-
dimensions within organisational factors have emerged from past studies. Notably, firm size
and top management support constitute the most referenced sub-dimensions, accounting for

17.6% each, while financial resources rank at 2.4%, among others. Habiboglu et al. (2020)
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suggest that these highly referenced sub-dimensions, such as firm size, top management
support, and financial resources, are suitable for use in identifying the latent variable
(independent variable) of organisational factors in this study. The study's exclusive focus on

the service sector diminishes the usefulness of firm scope as an indicator.

2.5.2.1 Firm Size (FS)

Preliminary studies have illuminated the substantial impact of firm size on the
adoption of technology within SMEs. Larger-sized SMEs typically possess more abundant
resources, affording them the capacity to experiment with new innovations and absorb the
risks and costs associated with technology implementation (Nguyen et al., 2022; Wang,
Wang, & Yang, 2010). A study by Baker (2012) reinforces this notion, asserting that
companies with larger firm sizes are inherently more predisposed to technology adoption
due to their operational flexibility and willingness to undertake greater risks (Jilani et al.,
2022). Conversely, smaller-sized SMEs, constrained by limited resources, often exhibit
higher vulnerability to external contextual changes and tend to adopt a more short-term or
passive stance towards technological innovations (Nguyen et al., 2022; Riemenschneider,

Harrison, & Mykytyn, 2003).

As firm size in SMEs increases, there is a prevailing belief that their capacity to
handle risks and reap benefits also develops concurrently. Extensive prior research
consistently identifies firm size as a pivotal factor influencing technology adoption
(Chittipaka, Kumar, Sivarajah, Bowden, & Baral, 2023; Alshamaila et al., 2013; Makena,
2013; Low, Chen, & Wu, 2011; Tornatzky & Klein, 1982). Consequently, larger-sized SMEs

exhibit a heightened interest in embracing new and advanced technologies compared to their
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smaller counterparts (Chittipaka et al., 2023; Senyo, Effah, & Addae, 2016). Building on
this knowledge, past studies have shown that larger SMEs are more likely to be ready for
and willing to adopt new technologies, and they are better equipped to handle risks than
smaller SMEs (Chittipaka et al., 2023; Zhu, Luo, Wang, & Li, 2011; Pan & Jang, 2008).
Thus, firm size proves to be a strong and reliable indicator for the latent variable in this study,
serving as a key factor that influences SMEs' willingness and ability to adopt new

technologies.

2.5.2.2 Top Management Support (TS)

In this study, top management support encompasses the pivotal role of decision-
makers who wield significant influence over technological adoption within SMEs. It goes
beyond mere acknowledgment to include a profound understanding and acceptance of the
technological capabilities offered by innovations (Maroufkhani et al., 2023). These decision-
makers—such as SME owners, directors, executives, and managers—play a decisive role in
steering the trajectory of technological adoption within the organisation. Top management
support is crucial for SMEs' acceptance and successful implementation of new technologies
(Zhong & Hee, 2023; Maduku et al., 2016). Many top managers in SMEs recognize that the
strategic integration of technology not only introduces innovation but also fosters a positive
environment, effectively mobilizes resources, and provides active support for operational

processes (Abbasi et al., 2022).

For SMEs, the major decision to adopt new technology should be a deliberative

process, carefully weighing the advantages and disadvantages. Assessing whether a new

technology aligns seamlessly with existing systems and culture within SMEs is crucial.
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When a new technological adoption harmonizes with the SME's pre-existing systems and
culture, it can substantially augment the value proposition for the SME, leading to enhanced
operational efficiency and competitiveness (Zhong & Hee, 2023). Thus, the impact of top
management support is significant in influencing and guiding the adoption of technology
within SMEs, playing a pivotal role in aligning innovations with the existing operational

fabric of these entities.

2.5.2.3 Financial Resources (FR)

Lack of financial resources remains a prevalent challenge among SMEs, often
attributed to inadequate organisational governance, which, in turn, hampers effective
technological adoption (Jere & Ngidi, 2020; Djatikusumo, 2014). A study by Mpofu, Milne,
and Watkins-Mathys (2013) conducted in South Africa revealed that a significant number of
SMEs identify financial constraints as the primary obstacle to adopting new technologies.
Existing literature on technology adoption consistently underscores the pivotal role of
financial resources (Mujahed, Ahmed, & Samikon, 2022). The availability of financial
backing emerges as a critical determinant in shaping the likelihood of embracing new
technologies within SMEs (Nguyen & Petersen, 2017). Therefore, within the context of this
study, financial resources encompass the monetary assets required by SMEs. Notably,
allocating a higher monetary investment towards initiating and sustaining technological
changes can significantly contribute to building a competitive edge for SMEs within the
market over an extended period (Kumar & Krishnamoorthy, 2020; Maroufkhani, Wan Ismail,
& Ghobakhloo, 2020). Indeed, the adoption of technology in SMEs hinges heavily on the
availability and allocation of financial resources. As emphasized by Chittipaka et al. (2023),

financial resources play a pivotal role in facilitating technological adoption among SMEs.
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This underscores the intrinsic link between financial backing and the ability of SMEs to
effectively integrate and leverage technology, highlighting the substantial influence of

financial resources on the adoption of technology within SMEs.

The costs of investing in technologies impact the decision-making process for owners
and managers within SMEs, primarily due to the operational constraints imposed by limited
resources. Studies by Siagian, Riesmiyantiningtias, and Amalia (2022) and Chong and Chan
(2012) corroborate the significance of cost in shaping the adoption of new technologies
within SMEs. Technology adoption is defined as the use of technologies that are cost-
effective, help small businesses lower their costs, make it easier for new businesses to start
up, and require little technical knowledge (Siagian et al., 2022; Derham, Cragg, & Morrish,
2011). Studies by Alshamaila et al. (2013) and Kumar and Krishnamoorthy (2020)
emphasize the paramount importance of cost considerations in technology adoption
processes, underscoring the weight of financial implications in these decisions. Adherence
to cost-effective solutions not only facilitates a reduction in operational expenditure but also
plays a crucial role in streamlining processes and ensuring a smoother transition to new
technological paradigms (Maduku, Mpinganjira, & Duh, 2016). Therefore, having stable

financial resources will reduce the burden on SMEs when adopting technologies.

2.5.3 Environment Factors (E)

The environmental factors within the technology landscape encapsulate the intricate
interplay of industry structures, technology infrastructure, and regulatory frameworks, all of
which exert a profound influence on the direction and pace of technological progress (Baker,

2012; Tornatzky & Fleischer, 1990). Notably, heightened competition within industries
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serves as a catalyst, propelling firms toward innovative endeavors, as evidenced by the
influence of dominant players within value chains, which drive collaborative innovation
practices (Zhong & Hee, 2023; Baker, 2012; Tornatzky & Fleischer, 1990). The strength of
technology infrastructure is fundamental to enabling technological progress. The availability
of skilled workers and easy access to technology services foster innovation, especially when
cost is a critical factor (Zhong & Hee, 2023; Jia, Guo, & Barnes, 2017; Baker, 2012;
Tornatzky & Fleischer, 1990). However, the regulatory landscape can have both positive
and negative effects. While governmental mandates for innovation, such as environmental
compliance, can foster innovation, strict regulations, particularly in industries requiring
extensive testing or patenting, can create significant barriers (Baker, 2012; Tornatzky &
Fleischer, 1990). Recognizing the pivotal role of environmental factors is paramount, as they
not only shape but also challenge the innovation trajectory of firms, presenting a complex
mix of constraints and opportunities crucial for navigating technological evolution (Disu &

Yo, 2018).

The environmental factors within which SMEs operate form a complex
amalgamation of various elements that significantly influence their technological decisions.
These factors encompass a range of influences, from industry structural dynamics to
regulations governing technological implementation and the landscape of service providers
(Baker, 2012). For SMEs, however, the environmental domain extends beyond these
parameters, including intricate market dynamics, competitive forces, government policies,
and external pressures that collectively influence the rationale and timing of their technology
adoption decisions (Ji & Liang, 2016; Oliveira & Martins, 2011). Extensive research

underscores the paramount importance of environmental factors in determining the
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trajectory of technology implementation within SMEs. These environmental considerations
serve as critical determinants that contextualize and shape the adoption of technology
(Muhamad et al., 2021; Sallehudin, Aman, Razak, Ismail, Fadzil, & Baker, 2019; Alshamaila
& Papagiannidis, 2013; Lin, 2013). A study by Muhamad, Mohamad, and Nor (2021)
notably highlights the crucial role that environmental elements play in shaping and directing
the technological landscape for SMEs, emphasizing their significance in the decision-
making process. A comprehensive analysis by Habiboglu et al. (2020) sheds light on the
salient sub-dimensions prevalent within the environmental category, as indicated by past
studies. Among these dimensions, competitive pressure emerges as a significant influencer,
commanding attention at 16.7%. Similarly, customer pressure (2.6%) and government
support (1.3%) are also crucial factors that influence the technological choices of SMEs in
their working environment. In Sarawak, these sub-dimensions—competitive pressure,
customer pressure, and government support—serve as important indicators for small
businesses in their working environment. Their prominence and alignment with the regional
context solidify their relevance in shaping and informing technology adoption strategies

among SMEs in Sarawak.

2.5.3.1 Competitive Pressure (CPP)

Competitor pressure is a compelling force within industries, characterized by the
influence and impact exerted by other companies operating within the same sphere (Seraj,
Fazal, & Alshebami, 2022). In today's fast-paced and fiercely competitive business
landscape, SMEs often find themselves amid escalating competition, prompting them to seek
novel strategies, resources, and solutions in a quest to secure a competitive edge through

innovation. Mounting competitive pressure serves as a significant predictor of innovation
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adoption among SMEs. The intensifying competitive landscape encourages SMEs to invest
in innovative solutions to boost operational efficiencies, reduce costs, improve bidirectional
communication channels, and enable seamless information access for both customers and

partners (Nguyen et al., 2022).

SMEs perceive escalating competition as necessitating the augmentation of their
business models to maintain market relevance and resilience, driving their proactive stance
towards innovation adoption (Nguyen et al., 2022). Furthermore, competition serves as a
driving force, compelling SMEs to embrace technological innovations. In an environment
where stringent quality standards and heightened competitiveness prevail, technological
advancements emerge as imperative tools for SMEs striving to elevate their standards and
maintain a competitive edge (Hiran & Henten, 2020). The dynamics of competitive pressure
play a crucial role in shaping the innovation landscape for SMEs. As the competitive
environment intensifies, SMEs must not only respond to rivalry but also leverage
technological innovations as strategic imperatives to strengthen their market positions,
enhance operational efficiencies, and proactively adapt to the changing industry landscape

(Qalati et al., 2021).

2.5.3.2 Customer Pressure (CS)

The influence of customer pressure emerges as a pivotal factor significantly
impacting the adoption of new technologies within organisations, as corroborated by several
seminal studies (Elnadi, 2022; Jaman, Damit, Ishak, Ason, & Tamin, 2020; Rahman, El-
Gohary, Abbas, Khalil, Altheeb, & Sultan, 2020). The imperatives of meeting and surpassing

customer expectations drive organisations to embrace innovative technologies that facilitate
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seamless interactions and engagement with their clientele (Rahman et al., 2020). The
evolution of technology adoption in the realm of customer communication stands as a
testament to this trend. Organisations, especially SMEs, are compelled to utilise diverse
technological tools, such as social media platforms, messaging apps like WhatsApp, robust
websites, and more, to cater to the evolving demands of their customer base (Rahman et al.,

2020).

A study from FElnadi (2022) observed that the evolving trend of customers, a
customer segment committed to researching and engaging with SMEs' products and services
through various online platforms, coincides with this paradigm shift in communication
strategies. This shifting customer behaviour prompts SMEs to align their communication
strategies with the preferences of these tech-savvy consumers. This necessitates the
technology adoption and adept utilisation of various digital media and communication
channels to effectively engage and serve their clientele (Qalati et al., 2021). Therefore,
customers' mounting pressure acts as a significant catalyst, compelling SMEs to embrace
and integrate technology solutions into their operations. Increased customer pressure and the
heightened likelihood of SMEs adopting technology demonstrate the pivotal role of evolving
customer demands in driving technological transformations within the SME landscape.
Customers' increasing demand for technological interfaces and interactions propels SMEs to
adapt and integrate technological innovations to meet these evolving needs and gain a

competitive edge in the market (Qalati et al., 2021).
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2.5.3.3 Government Support (GS)

Government support plays a pivotal role in fostering a conducive environment for
SMEs to embark on innovative endeavors. This support encompasses a spectrum of
initiatives, ranging from technical assistance and specialised training courses to funding
allocations earmarked for innovation development, all of which collectively bolster SMEs'
readiness to adopt and integrate new technologies (Nguyen et al., 2022). Numerous studies
underscore the critical importance of government-backed support in catalysing the uptake of
new technologies within the SME landscape. A study from El-Haddadeh, Osmani, Hindi,
and Fadlalla (2021) posit that the comprehension of the benefits stemming from technology
adoption among top-tier managers significantly influences their willingness to embrace and
champion technological transformations within their organisations. This underscores the
profound impact of aligning managerial understanding with the advantages of technology

adoption, thus instigating a culture of innovation within SMEs.

Moreover, Abdullahi, Husin, Baharudin, and Abdullah (2022) delved into a
comprehensive technology adoption model among service-based enterprises, unveiling a
robust correlation between government support initiatives and the rate of technology
adoption. The provision of various governmental aids, such as training assistance
programmes, tax subsidies, and data subscription subsidies, significantly influenced SMEs'
technology adoption propensities, elucidating this relationship. Governments' financial and
non-financial support significantly increases the probability of SMEs adopting and
incorporating technological innovations into their operations (Nguyen et al., 2022). In
essence, the instrumental role played by government support mechanisms cannot be

overstated. By offering an array of supportive measures, governments effectively cultivate
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an environment conducive to technological exploration and innovation adoption within the
SME sector, ultimately empowering these enterprises to stride confidently into the realm of

technological advancements.

2.6  Performance of SMEs

In the global landscape of business, SMEs exhibit a fascinating diversity in
classification across different countries. Definitions of SMEs, as indicated by Tock and
Baharun (2013), vary significantly worldwide, encompassing a spectrum of parameters such
as size, annual revenues, workforce numbers, asset valuations, market capitalization, legal
structures, capital investments, and ownership configurations. This wide-ranging
characterization underscores the adaptability and multifaceted nature of SMEs, transcending
geographical boundaries and spanning diverse business domains, whether situated in
developed, developing, or underdeveloped nations (Ahmad et al., 2020). The role of SMEs
in Malaysia is paramount, contributing significantly to the nation's economic fabric. These
enterprises act as linchpins in fostering technological progress and innovation, ushering in
an array of novel products and services that not only bolster larger corporations but also
engender a more robust competitive landscape within markets or industries. This dynamism
significantly enriches the economic landscape of the country, as observed by insights from

CFI Education Inc. (2023).

Within the specific context of Sarawak, SMEs serve as instrumental agents
propelling the state's economic momentum, creating an array of employment opportunities,
facilitating robust import-export networks, and catalyzing a range of productive economic

endeavors. Hence, this study endeavors to delve into the intricate dynamics of SMEs within

50



Sarawak's vibrant service sector. As underscored by Lee and Voon (2022), the service sector
represents the cornerstone of the Sarawak economy, constituting over 56% of the state's
employment spectrum. This sector encapsulates a diverse array of segments, including
wholesale and retail, tourism, and education, among others (Lee & Voon, 2022). SMEs'
performance metrics serve as a pivotal gauge for their success, often contingent on their
adeptness in adopting competitive strategies, particularly in technology integration (Ahmad
& Jamil, 2000). SMEs that exhibit proactive stances in embracing and integrating technology
at an early juncture typically witness more favorable outcomes overall. Assessing the
performance of SMEs requires a comprehensive evaluation, encompassing a broad range of
financial and non-financial performance indicators. A holistic evaluation is imperative to
capture SMEs' adaptability within dynamic business environments, as underscored by

insights from Rosli and Sidek (2013).

Numerous studies examining the impacts of technological adoption on business
success have shown how technological, organisational, and environmental developments
complement each other (Song, Chen, & Gu, 2023; Chairoel, Widyarto, & Pujani, 2015;
Lucia-Palacios, Bordonaba-Juste, PoloRedondo, & Griinhagen, 2014). The TOE literature
measures several performance metrics, including financial and non-financial impacts. The
studies found that increased organisational performance, productivity, and market access are
results of SMEs' effective use of technology. Furthermore, the outcomes demonstrated that
SMEs that can gain greater market share, profits, and sales over rivals are examples of

organisational success (Song et al., 2023; Chairoel et al., 2015; Lucia-Palacios et al., 2014).
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2.6.1 Financial Performance (FP)

Financial performance refers to the analysis of the components of financial
statements or information to gain a comprehensive understanding of a company's position
and performance. This analysis allows investors and creditors to assess both historical and
current performance, evaluate financial standing, and make predictions about future
performance (Gowsalya & Mohammed, 2017). A financial statement is used to assess the
profitability and financial stability of a company, enabling management to make informed
decisions about effectively using and managing financial resources. Studies by Nadiah and
Jamil (2020) and Annastazia and Robert (2014) provided a definition of financial
performance within SMEs, emphasizing its core as the interpretation of financial statements.
Another study by Nyangoma (2012) also highlighted the critical role of initial wealth
generation in SMEs for sustaining market presence and achieving robust financial
performance. This insight underscores that the financial success of SMEs hinges on their
adeptness in efficiently leveraging assets and generating cash flow, aspects often influenced
by technology adoption. Evaluating SMEs' financial performance involves diverse
approaches, such as analyzing profitability or utilizing size metrics. Prior studies, including
works by Ahmad and Jamil (2020), Majenga and Mashenene (2014), Annastazia and Roberts
(2014), Tundui and Tundui (2012), and Nyangoma (2012), laid a foundation for assessing
SME financial performance by considering parameters like profit, operating profit, sales,

and cash flow.

Stability in business growth and profitability emerged as prominent indicators of

superior enterprise performance, as supported by insights from Annastazia and Robert (2014)

and Nyangoma (2012). Effective maintenance and updates of records by SME owners enable
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easy access to such vital information. According to Tundui and Tundui (2012), measuring
financial performance predominantly through sales volumes is significant, as higher sales
often signify greater success for SMEs. Additionally, sales growth serves as a robust marker
of SMEs' financial health, especially when facilitated by access to affordable financial
services like credit, as indicated by Ahmad and Jamil (2020), Lee, Wang, and Ho (2020),
and Tundui and Tundui (2012). The presence of positive cash flow significantly augments
profitability, sustainability, and future planning within any enterprise (Laghari, Ahmed, &
Garcia, 2023; Ahmad, 2016). This essential financial metric revolves around the fluid
movement of funds between incoming and outgoing cycles. Consequently, this study aims
to gauge SMEs' financial performance using profit, operating profit, sales, and cash flow as

primary indicators, building upon these well-established measures.

2.6.2 Non-financial Performance (NFP)

Studies by Pavlovi¢, Raskovi¢-Depalov, and Milovanovi¢ (2023) and Dikolli (2010)
define non-financial performance as quantitative data about SMEs that is not expressed in
monetary terms. Rather than solely relying on monetary value, SMEs are advised to consider
qualitative evidence to gauge their performance. Recognizing the importance of qualitative
information, many SMEs now view it as integral to enhancing their performance.
Consequently, non-financial performance measures are anticipated to emerge as pivotal
indicators for future performance evaluation. Examples of non-financial performance
metrics include employee or customer satisfaction, market expansion, and the development
of new products. This study aligns with previous studies by Ahmad and Jamil (2020), Daniel
and Okibo (2014), and Christopher and David (2003), focusing on assessing the non-

financial performance of SMEs in terms of their valued customers, employee conditions, and
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product development. The study by Christopher and David (2003) emphasized that customer
loyalty and employee satisfaction significantly impact SMEs' non-financial performance,
ultimately affecting their profitability (Ahmad & Jamil, 2020). Enhanced SME performance
correlates with higher levels of customer and employee loyalty, indicating satisfaction with
the provided products or services. A business's ability to address customer needs fosters
satisfaction and loyalty. Moreover, Ahmad and Jamil (2020) and Daniel and Okibo (2014)
highlighted employee growth, market expansion, and product development as critical
indicators of non-financial performance. Venturing into new markets or diversifying product
ranges positively influences an enterprise's performance (Ahmad & Jamil, 2020). Thus, this
study aims to utilize employee conditions, valued customers, and product or service

development as key parameters for assessing SMEs' non-financial performance.

2.7 TOE Factors and Technology Adoption

A major model applied in this study is the Technology-Organisation-Environment
(TOE) framework, which developed from the Diffusion of Innovation (DOI) theory—a
fundamental idea for the TOE framework introduced by Tornatzky and Fleischer (1990) and
Davis et al. (1989). The TOE framework is a comprehensive model that illustrates the
complex process of technology adoption at the SME level (Qalati et al., 2021). The three
main pillars of this theoretical framework—technological factors, organisational factors, and
environmental factors—have a substantial impact on the different stages of initialization,
adoption, and implementation within SMEs (Habiboglu et al., 2020). In the context of
technology, factors include relative advantage, compatibility, and complexity. The adoption
of technology in SMEs is then examined within the TOE framework, considering

organisational factors such as firm size, top management support, and financial resources.
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Additionally, environmental factors that may impact technology adoption in SMEs are
studied, including competitive pressure, customer pressure, and government support

(Habiboglu et al., 2020).

Technology adoption can mediate the relationship between TOE factors and the
performance of SMEs. Studies show that TOE factors significantly influence technology
adoption (Pizam et al., 2022; Ali et al., 2022; Qalati et al., 2021; Ali et al., 2021). Technology
adoption seeks to increase people's knowledge of how to use, apply, and embrace technology
to enhance processes in all spheres of life. According to Goker (2021), the use of technology
is intended to allow the organisation to detail the process. A study by Amrozi, Ekowati,
Putranto, Zikky, Zulkarnain, & Ilham (2023) specifically designed a technological model
(TOE framework) to assist users in achieving their objectives. The integration of technology
through development and adoption can impact SMEs' financial and non-financial
performance. Another study by Abugabah and Sanzogni (2010) asserted that the adoption of
technology can influence the performance of SMEs. According to Amrozi et al. (2023),
implementing technology adoption can enhance business performance by expanding the
services provided to employees, customers, and authorities. Thus, the performance of SMEs
can be greatly impacted by the deployment of technologies, particularly in relevant

technology adoption for the service sector.
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2.8  Mediating Effect of Technology Adoption on TOE factors and Financial

Performance

Technology adoption is expected to reduce costs, increase output without raising
prices, and improve the quality of services and goods produced (Thaha et al., 2022). In many
areas, companies use the Technology-Organisation-Environment (TOE) framework to better
understand their commitment to technology adoption, as it reveals their intention to embrace
technologies (Nguyen et al., 2022). Understanding financial statements and generating
income from the ground up are the two main factors that determine a small business's
financial performance. The adoption of technology frequently affects SMEs' success. There
are different ways to assess financial performance, such as profitability analysis and size
metrics. Business growth and profitability are important indicators of superior enterprise
performance. Increased sales are a clear indicator of success, particularly when they are
facilitated by reasonably priced financial services (Ahmad & Jamil, 2020; Lee et al., 2020;
Tundui & Tundui, 2012). According to Laghari et al. (2023) and Ahmad (2016), positive
cash flow improves sustainability, profitability, and long-term planning. Therefore, this
study aims to evaluate SMEs' financial performance by examining profit, operating profit,
sales, and cash flow. Adopting technology as a mediator has a significant impact on SME
performance, as it allows businesses to enhance processes through better understanding and

application of technology.
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2.9  Mediating Effect of Technology Adoption on TOE factors and Non-financial

Performance

The widespread use of technology has drastically changed how businesses operate
and has significantly impacted consumer behavior, preferences, and spending patterns. It
benefits management strategies such as communication, information access, data
management, decision-making, and knowledge management, as Adeosun et al. (2008) point
out. According to Qalati et al. (2021), the TOE framework is a comprehensive model that
illustrates how SMEs and businesses adopt new technologies. Technology helps businesses
stay ahead of the competition by improving customer service, management performance,
and the quality of information. Additionally, technology can provide businesses with a

competitive edge (Thaha et al., 2022).

In this study, non-financial performance refers to data about SMEs that cannot be
directly monetized. Therefore, SMEs must carefully examine this evidence to evaluate their
overall performance. Some non-financial performance measures include employee
conditions, such as (i) skills and efficiency and (ii) commitment and satisfaction; valued
customers, such as (i) new customers and (ii) regular or loyal customers; as well as product
or service development, such as (i) larger quantities and (ii) higher quality (Ahmad & Jamil,
2020). Previous studies have identified these key indicators as essential for assessing SMEs'
non-financial performance. Adopting new technology has a significant impact on the
performance of SMEs because it helps them learn how to use technology to improve their
operations, enabling their employees to better serve customers. This study employs the TOE

framework to assist SMEs in planning and utilizing technology more efficiently. The use of
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technology in the service sector significantly influences the transformation of SMEs,

particularly in terms of adopting appropriate technology (Razak et al., 2021).

2.10 Empirical Studies

The dynamic evolution of SMEs has a significant impact on the business landscape,
attracting considerable attention in various research fields. Among these studies, the TOE
framework stands out due to its substantial effect on real-world business models and
operational processes. Similar studies on organisational behavior have demonstrated the
TOE framework's critical role in helping companies achieve their goals (Habiboglu et al.,
2020). The DOI theory has been compared to the TOE framework in several research
projects to highlight their combined impact on understanding technology adoption and
promoting organisational innovation (Dadhich & Hiran, 2022; Qalati et al., 2021; Habiboglu
et al., 2020). According to Qalati et al. (2021), a TOE framework for small and medium-
sized businesses should focus on three main factors: technology, organisation, and
environment. Real-world examples have demonstrated the use of the TOE framework to
study technology adoption and innovation, including digital transformation. The study
emphasizes the importance of a well-chosen sample that includes business owners, managers,
and top executives. The majority of past studies used a closed-ended survey questionnaire
to collect data and PLS-SEM (partial least squares structural equation modeling) to analyze
the models. Therefore, the model presented by Qalati et al. (2021) is used as the basis for
this study, contributing to an extension of the TOE framework and its application for small

businesses.

58



Based on Ahmad and Jamil's (2020) study of microenterprises in Pahang, Malaysia,
it was found that many businesses performed well overall, with even better outcomes in non-
financial areas. The research examined both the financial and non-financial performance of
200 microenterprises. The financial performance focused on estimated profits, cash flow,
and sales figures, while the non-financial performance included aspects such as working
conditions, customer relationships, and product development projects (Ahmad & Jamil,
2020; Mamorena & Olumide, 2014; Peninnah, 2014; Mbugua et al., 2014; Wu, 2009). The
questionnaire was designed to assess both financial and non-financial performance, with data
collected using a 5-point Likert scale. The study employed a simple random sampling
method and utilized SPSS for robust statistical analysis and conclusion drawing. Additional
research supporting these findings includes studies by Hayford, Nkululeko, and Charles
(2023). These authors used the TOE theory and found a strong, positive link between social
media and SMEs' financial and non-financial performance. A study by Yadegaridehkordi et
al. (2023) also measured the financial performance and other factors of small and medium-
sized businesses. According to Al-Sharafi et al. (2023), the TOE factors make small
businesses much more profitable through technology adoption. Research by Pavlovic,
Raskovi¢-Depalov, and Milovanovi¢ in 2023 also found a strong link between knowledge,
innovation culture, and non-financial performance indicators. Another study by Laghari,
Ahmed, and Garcia (2023) discovered that when cash flow decreases, firms' financial
performance increases significantly. For more reading on summaries of journals by various

authors, please refer to Appendix A.
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2.11 Literature Gap

Numerous studies have explored the impact of the TOE framework on SMEs across
various industries and regions (Maroufkhani et al., 2022; Abbasi et al., 2022; Qalati et al.,
2021; Chatterjee et al., 2020; Abed, 2020). However, there is a significant research gap when
it comes to the service sector in Sarawak, Malaysia. While there is substantial research on
how technology adoption affects SME performance, few studies examine how these factors
influence Sarawak's unique economic and environmental context (Qerul et al., 2021).
Sarawak's service sector faces its own set of challenges and opportunities, distinct from those
in other regions or sectors (Omar et al., 2015). This region is characterized by unique
socioeconomic traits, cultural dynamics, infrastructure peculiarities, and environmental
concerns, all of which shape the business environment for SMEs (Kwabena et al., 2021).
Previous research frequently overlooks the subtle aspects that distinguish this context.
Despite the consensus on the usefulness of the TOE framework in assessing small business
performance, the interplay of these various components and their impact on the Sarawakian
service sector remains largely unexplored (Maroufkhani et al., 2022; Abbasi et al., 2022;

Qalati et al., 2021; Chatterjee et al., 2020; Abed, 2020).

Several specific questions remain unanswered, such as how SMEs in this region
adopt and utilize new technologies, how they adapt their business strategies to the local
market, and how environmental factors affect SME performance in Sarawak's service sector
(Omar et al., 2015). There is a lack of empirical studies that specifically investigate these
areas, making it challenging to understand the complex relationship between SMEs in this
region and technology adoption (Makame et al., 2023). Thorough investigation and analysis

are necessary to gain a comprehensive understanding of the impact of TOE factors on
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technology adoption for SMEs in Sarawak's service sector. Researchers need to urgently
explore how technology, organisational, and environmental factors impact the performance
of SMEs in Sarawak. Such research efforts would not only make significant contributions to
academic literature but also provide actionable insights for policymakers, business owners,
and stakeholders looking to improve SME performance in Sarawak's dynamic service sector.
A summary of the literature gap, as reported by various authors, is presented in Appendix A

as a table.

2.12 Hypotheses Development

Technology adoption has significantly reshaped business operations, influencing
behaviors, preferences, and spending habits. However, the adoption of technology within
SMEs varies considerably due to a complex interplay of SME attitudes, personalities, social
influencers, confidence levels, and contextual conditions that either facilitate or hinder
change (Venkatesh, Thong, & Xu, 2012). Technology adoption includes both integrated
technologies and unimplemented market innovations. Market innovations and existing
technologies define the possibilities for adaptation (Baker, 2012). Various degrees of
technological change confront diverse industries, with some changes being incremental
while others may be disruptive, requiring different strategies for adoption (Habiboglu et al.,
2020). It is not just about evaluating the technological impact of innovations but also how
they can enhance or replace existing capabilities (Bryan & Zuva, 2021). Numerous studies
have shown a positive correlation between technological factors and technology adoption,
highlighting specific technological sub-dimensions such as relative advantage, compatibility,
and complexity (Zhong & Hee, 2023; Nguyen et al., 2022; Qalati et al., 2021; Disu & Yo,

2018; Baker, 2012; Tornatzky et al., 1990). Therefore, the following hypothesis is developed:
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Hi: There is a significant relationship between technological factors and the technology

adoption

The organisational factors in the TOE framework encompasses a firm's internal
factors such as communication processes, size, and resource allocation that significantly
influencing adoption and implementation decisions (Zhong & Hee, 2023; Baker, 2012).
Varied organisational factors emphasising team dynamics or centralised decision-making,
link to adoption or implementation approaches within firms (Nguyen et al., 2022; Jilani et
al., 2022). Effective organisational setups in SMEs facilitated the process of standardisation,
operational flexibility, and workforce development, which are vital for technology
advancements (Nguyen et al., 2022; Baker, 2012). Aligning progressive organisational
methods with adept human resources is crucial for steering technology adoption progresses
within SMEs, fostering an environment where employees embraced with change, enhancing
competencies, and ensuring sustainability (Dadhich & Hiran, 2022). As a result, sub-
dimensions for organisational like firm size, top management support, and financial
resources that identified by Habiboglu et al. (2020) are earmarked as indicators for the
organisational factors in this study. Therefore, the following hypothesis is developed:

Ha: There is a significant relationship between organisational factors and the technology

adoption

The environmental factors in the innovation landscape profoundly shape
technological decisions for firms, encompassing industry structures, technology
infrastructure, and regulatory frameworks (Baker, 2012; Tornatzky & Fleischer, 1990). This

complex amalgamation of elements significantly influences the direction and pace of
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technological progress (Zhong & Hee, 2023; Jia, Guo, & Barnes, 2017; Baker, 2012;
Tornatzky & Fleischer, 1990). For SMEs, this extends to intricate market dynamics,
competitive forces, governmental policies, and external pressures guiding technology
adoption. Studies show that these outside factors have a big impact on how small businesses
use technology. They point out that competitive pressure, customer influence, and
government support are the most important ones (Ji & Liang, 2016; Oliveira & Martins,
2011). These highly referenced environmental sub-dimensions such as competitive pressure,
customer influence, and government support stand as critical indicators that mould and
inform technology adoption strategies among SMEs (Muhamad et al., 2021; Habiboglu et
al., 2020; Sallehudin et al., 2019; Alshamaila & Papagiannidis, 2013; Lin, 2013). Therefore,
the following hypothesis is developed:

Hs: There is a significant relationship between environmental factors and the technology

adoption

Technology adoption is anticipated to lower expenses, boost output without
appreciable rise, and enhance the calibre of services and goods produced (Thaha et al., 2022).
Financial performance in SMEs is primarily based on the interpretation of financial
statements and the ability to generate initial wealth. Technology adoption often influences
the success of SMEs. Evaluating financial performance involves various approaches,
including profitability analysis and size metrics. Stability in business growth and
profitability are key indicators of superior enterprise performance. Higher sales, especially
when facilitated by affordable financial services, signify greater success (Ahmad & Jamil,
2020; Lee et al., 2020; Tundui & Tundui, 2012). Positive cash flow enhances profitability,

sustainability, and future planning (Laghari et al., 2023; Ahmad, 2016). This study aimed to
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gauge SME financial performance using profit, operating profit, sales, and cash flow as
primary indicators. Therefore, the following hypothesis are developed:
Ha: There is a significant relationship between technology adoption and the financial

performance of SMEs

Technology gives businesses a competitive edge by enhancing customer service,
performance management, and information quality. Technology also gives businesses a
competitive edge (Thaha et al., 2022). This study defined non-financial performance as
quantitative data about SMEs that doesn't have a monetary value. It is crucial for SMEs to
consider this evidence to assess their performance. The non-financial performance measures
on employees’ conditions such as (i) skills and efficiency, and (ii) commitment and
satisfaction; valued customer such as (i) new customers, and (ii) regular or loyal customer;
as well as product or service development such as (i) larger number, and (ii) good quality.
Previous research has highlighted these key indicators for SMEs' non-financial performance
(Ahmad & Jamil, 2020). Therefore, the following hypothesis is developed:

Hs: There is a significant relationship between technology adoption and the non-financial

performance of SMEs

Technology adoption as a mediator significantly influenced the financial
performance of SMEs, as it increases knowledge and embraces technology to enhance
processes. The TOE framework aids in planning and implementing technology, enhancing
business performance by expanding services to employees and customers. The profits, sales,
and cash flow are used to measure financial performance, as key indicators of SMEs'

efficiency in business, wealth creation, and resource acquisition (Ahmad & Jamil, 2020;

64



Majenga & Mashenene, 2014; Annastazia & Roberts, 2014; Tundui & Tundui, 2012;
Nyangoma, 2012). In addition, technology adoption plays a crucial role in the relationship
between technological-organisational-environmental factors and the financial performance
of SMEs. Therefore, based on the key factors as discussed and from earlier chapters, the
following hypothesis is developed:

Hs: There is a mediating effect of technology adoption on the relationship between

technological-organisational-environmental factors and the financial performance of SMEs

Technology adoption has a significant impact on SMEs' non-financial performance
because it enhances their understanding of how to use technology to improve operations
processes, thereby enabling their employees to provide more services to customers. The TOE
framework in this study acts to improve SMEs non-financial performance through
technology strategy and implementation. The use of technology in the service sector can
significantly impact the transformation of SMEs, particularly when it comes to the adoption
of pertinent technology. Therefore, based on the key factors as discussed and from earlier
chapters, the following hypothesis is developed:

H7: There is a mediating effect of technology adoption on the relationship between
technological-organisational-environmental factors and the non-financial performance of

SMEs
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2.13 Chapter Summary

This chapter offers a comprehensive examination of the factors impacting technology
adoption within SMEs. It revolves around an in-depth exploration of the TOE framework,
highlighting its three drivers, including technological factors, organisational factors, and
environmental factors, and their pivotal roles in the performance of SMEs. The chapter
emphasises the robust empirical support and theoretical foundation of the TOE framework
on technology adoption, drawing insights from studies that utilise this framework to
understand and facilitate its impacts to performance of SMEs. Furthermore, this chapter
discusses the TOE framework with established DOI theory, offering a comprehensive
understanding of how technology adoption has a mediating effect on the relationship
between technological-organisational- environmental factors and the performance of SMEs.
Lastly, the chapter suggests research ideas and methodologies derived from this foundation

for further exploration.
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CHAPTER 3

METHODOLOGY

3.1 Introduction

This chapter builds on the fundamental ideas from the Technology-Organisation-
Environment (TOE) framework introduced in the previous chapter to explore technology
adoption in SMEs. The chapter aims to investigate in greater detail the relationship between
technological, organisational, and environmental factors and the performance of SMEs, as
well as the mediating role that technology adoption plays in this relationship. This chapter
seeks to shed light on important factors, pertinent methodologies, and empirical pathways

that contribute to a deeper understanding of how small businesses adopt new technologies.

3.2 Research Design

The TOE framework, developed by Tornatzky and Fleischer (1990) from the DOI
theory, serves as the foundation for this study's research framework, building upon the
foundational work of Qalati et al. (2021). This study is designed to delve deeper into the
intricate influence of TOE on technology adoption. By embracing and extending the
hypotheses articulated by Qalati et al. (2021), this study aims to investigate the relationship
between the three dimensions of the TOE framework: technological, organisational, and
environmental factors. This extension further expands the scope of SME performance to
encompass both financial performance and non-financial performance facets of SMEs'
performance metrics. Technology adoption is used as a mediator to determine the
relationship between technological, organisational, and environmental factors and the

performance of SMEs, both in terms of financial performance and non-financial
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performance. A study by Ahmad and Jamil (2020) supports the notion that this study should

comprehensively evaluate the multifaceted dimensions of SME performance.

Through a meticulous synthesis of extensive literature, the study carefully crafts a
series of hypotheses. These hypotheses serve as the scaffolding for this research, aimed at
rigorously examining the complex interplay between technological, organisational, and
environmental factors and the performance of SMEs, providing a holistic understanding of
both financial and non-financial performance aspects. As a result, this study developed a

conceptual framework as demonstrated in Figure 3.1.

According to the conceptual framework, technological factors (H1), organisational
factors (H2), and environmental factors (H3) from the TOE framework are applied as
independent variables in this study. Each of these factors is measured by specific sub-
dimensions: technological factors are assessed through relative advantage, compatibility,
and complexity; organisational factors through firm size, top management support, and
financial resources; and environmental factors through competitive pressure, customer
pressure, and government support. All the indicators for this study were carefully selected
in accordance with previous studies that have been well tested and supported by many

researchers (Qalati et al., 2021; Ahmad & Jamil, 2020; Bagheri et al., 2019).

This study also divides the performance of SMEs (dependent variables) into both
financial performance (H4) and non-financial performance (HS5) to enhance the
understanding of SME performance in both domains. Technology adoption, serving as a

mediator, is used to study the mediating effect on the relationship between technological,
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organisational, and environmental factors and the performance of SMEs, for both financial
performance (H6) and non-financial performance (H7). As a result, seven hypotheses have
been generated as relevant to this study. For example, H1, H2, H3, H4, and H5 demonstrate
a direct relationship (shown as non-dotted lines), while H6 and H7 demonstrate an indirect

relationship with the mediator (shown as dotted lines).

| Technological Factors
o Relative Advantage

o Compatibility - -
e Complexity Tt e NG Flnanclai! ;’;;;ormance
0 s
S Technology
| Organisational Factors Adoption

e Firm Size
o Top Management Support
o Financial Resources

Non-financial Performance
of SMEs

| Environmental Factors
e Competitive Pressure
e Customer Pressure
e Government Support

—— Direct Relationship

______ < Indirect Relationship (Mediator)

Figure 3.1: Conceptual Framework

The following Table 3.1 demonstrated a summary of the hypotheses (refer Figure 3.1
for the conceptual framework) of this study. The hypotheses Hi shows a direct relationship
between technological and technology adoption; H, shows a direct relationship between
organisational and technology adoption; H3 shows a direct relationship between
environmental and technology adoption; Hs4 shows a direct relationship between technology
adoption and financial performance; Hs shows a direct relationship between technology
adoption and non-financial performance; He shows an indirect relationship between TOE
factors and the mediating effect of technology adoption together with financial performance;
and H7 shows the indirect relationship between TOE factors and the mediating effect of

technology adoption and non-financial performance.
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Table 3.1: Summary of Hypothesis Testing

Hypothesis Relationship
H, Technological Factors — Technology Adoption
Ha Organisational Factors — Technology Adoption
Hs Environmental Factors — Technology Adoption
Ha4 Technology Adoption — Financial Performance of SMEs
Hs Technology Adoption — Non-financial Performance of SMEs
He TOE Factors — Technology Adoption — Financial Performance of SMEs
Hy TOE Factors — Technology Adoption — Non-financial Performance of SMEs

33 Sampling Techniques

This study used a structured questionnaire to collect primary data from a selected
sample of SMEs, following a careful selection process as part of its research methodology.
The demographic information and profiles of the targeted SMEs were sourced from SME
Corporation Malaysia (2023), a renowned repository known for its comprehensive and
reliable database on small and medium-sized enterprises. The cooperation of SME
Corporation Malaysia is pivotal in ensuring the credibility and authenticity of the data used
in this study. According to SME Corporation Malaysia (2023), the agency maintains a record
of 321 SMEs registered in the service sector in Sarawak at the time this study was conducted.
Registration with SME Corporation Malaysia is mandatory for companies classified as
Sendirian Berhad, but it remains optional for sole proprietor businesses operating within the
Sarawak region due to different legal requirements from the state (SME Corporation
Malaysia, 2023). This approach ensured a comprehensive representation of the SME
landscape, encompassing different business structures and sizes within the service sector in

Sarawak.

The adoption of a cluster sampling methodology presents an advantageous strategy

for this study. This approach involves a systematic, two-step process that entails breaking

down the expansive region of Sarawak into distinct and manageable divisions. These
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divisions include Kuching, Samarahan, Sri Aman, Betong, Sarikei, Sibu, Mukah, Bintulu,
Kapit, Miri, and Limbang. The next step involves a random selection of one of these
divisions, focusing on all SMEs operating within that specific area (Kuching). For example,
the SMEs represented in this study refer to respondents from Kuching, including the districts
of Kuching, Bau, and Lundu, as well as the sub-districts of Padawan and Sematan (Sarawak
Government, 2024). According to insights from SME Corporation Malaysia (2023),
Kuching is the best representative of SMEs in the service sector within the Sarawak context.
This is because, among the 321 registered SMEs, 150 are located in Kuching (both districts
and sub-districts), while the remaining 171 SMEs are relatively small in population across
other divisions (Samarahan, Sri Aman, Betong, Sarikei, Sibu, Mukah, Bintulu, Kapit, Miri,
and Limbang), with some no longer active in the market (SME Corporation Malaysia, 2023).
Therefore, this study targets involving all 150 SMEs in the service sector from the Kuching
division as the primary respondents for this study. By adopting the cluster sampling
technique, several advantages emerge, such as minimizing the costs and time required for
data collection. This method proves especially efficient when attempting to glean a
representative sample from an extensive population while being mindful of financial and
temporal constraints. The comprehensive data on SMEs in the service sector in Sarawak
involved engaging with SME Corporation Malaysia. These listings comprised crucial
information such as company names, addresses, contact numbers, emails, and key contact
persons, providing a comprehensive profile of the SMEs involved. Renowned researchers
like Saunders et al. (2009) also recommended using this specific sampling methodology to

ensure the sampled data accurately reflect and represent the characteristics of the target areas.
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The distinct population distribution across Sarawak's various divisions informed the
decision to center this study on the Kuching division (Figure 1.2). Among the 321 SMEs
registered in the service sector, the Kuching division is home to a significant 150 SMEs
(SME Corporation Malaysia, 2023). This pivotal insight forms the basis for focusing the
research on the service sector SMEs located specifically within Kuching, Sarawak, as
advised by SME Corporation Malaysia (2023). The aim of this strategic choice is to ensure
that the study's findings accurately represent and capture the diverse landscape of SMEs in
the state of Sarawak. A comparable study by Omar et al. (2015), which explored the TOE
model within the Sarawak homestay industry, also supported this suggestion. That study
focused on Kuching by selecting 150 homestays using cluster sampling techniques through
a close-ended questionnaire distributed to branch personnel such as managers and floor

employees.

The following Figure 3.2 demonstrates the sample size for this study as generated
using GPower software. The results show that the total sample size required for this study is
119 respondents, based on a medium effect size of f> of 0.15 and a study power of 0.95.
Therefore, this study selected a sample size of 150 SMEs. This sample size is supported by
a study from Purwanto and Sudargini (2021), which suggests applying a smaller sample size
of 30 to 50 in a PLS-SEM study. Meanwhile, Mujahed et al. (2021) and Krishnan and
Ramasamy (2011) suggest a sample size of 100 to 150 to ensure a stable maximum
likelihood estimation solution. Since PLS-SEM analyses offer solutions with small sample
sizes, the nature of the population (321 SMEs in Sarawak) dictates situations where a small
sample size (150 SMEs in Kuching) is acceptable (Purwanto & Sudargini, 2021; Hair, Risher,

Sarstedt, & Ringle, 2019). Therefore, the sample size of 150 SMEs selected is considered
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substantial in this study. The following Figure 3.2 shows the suggested sample size for this
study as generated by GPower software; this information serves as a guideline for the

targeted sample in this study.

F tests - Linear multiple regression: Fixed model. R? deviation from zero
Number of predictors = 3. a err prob = 0.05. Effect size f> = 0.15

Effect size 2

—o— =0.15

Total sample size

0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95
Power (1-8 err prob)

Central and noncentral distributions Protocol of power analyses

Test family Statistical test

F tests < Linear multiple regression: Fixed model, R? deviation from zero

Type of power analysis

A priori: Compute required sample size - given a, power, and effect size

Input parameters Output parameters

Determine Effect size f2 . Noncentrality parameter A 17.8500000
2.6834991

3

Number of predictors Denominator df 15

Total sample size 19

Actual power 0.9509602

X-Y plot for a range of values Calculate

Figure 3.2: Sample size for this study as generated by G*Power software
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3.4  Instrument Development

Developing a reliable instrument to measure various constructs within this study is
crucial for accurate and valid analysis. This process involved several steps, beginning with
a clear definition of each construct based on an extensive literature review and conceptual
frameworks. This study investigates the relationship between technological, organisational,
and environmental factors and technology adoption, whether technology adoption has a
mediating effect on the relationship between these factors and the financial performance of
SMEs in Sarawak’s service sector, and whether technology adoption mediates the
relationship between these factors and the non-financial performance of SMEs in Sarawak’s
service sector. This entails formulating a pool of items or questions to capture the essence of
constructs like technological factors, organisational factors, and environmental factors,
along with the financial and non-financial performance of SMEs with their sub-dimensions,
as discussed in earlier parts (Ahmad & Jamil, 2020). Technology adoption as a mediator is
essential for understanding how Sarawak is promoting technology adoption across all
economic sectors to foster a digitally driven economy that enhances productivity, efficiency,

and higher-skilled employment opportunities (Lihan, 2023).

A literature review from previous studies helped refine the items to ensure they were
suitable for capturing the intended constructs in the questionnaire. A pilot test was conducted
on a small sample of SMEs (30 SMEs), involving the administration of a preliminary
questionnaire compiled with refined items (Ullah, Khan, Mueezuddi, Khalid, & Hashmi,
2023). This stage evaluated item clarity, comprehensibility, and relevance to identify areas
needing improvement. The analysis of response patterns assisted in eliminating or revising

items that did not align with the intended constructs. Item reduction and refinement were
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pivotal, utilizing statistical analyses such as Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA) to further streamline the instrument. This iterative
process culminated in refining the questionnaire and ensuring its validity and reliability
through rigorous statistical tests (Zhong & Hee, 2023; Dadhich & Hiran, 2022; Nguyen et

al., 2022; Qalati et al., 2021).

Thorough documentation detailing the instrument development journey, including
reasons for item selections, summaries of pilot test results, and the final item pool, is
essential. Additionally, comprehensive guidelines for administering the questionnaire are
established to ensure clarity and consistency in data collection procedures (Zhong & Hee,
2023; Dadhich & Hiran, 2022; Mujahed et al., 2022; Nguyen et al., 2022; Qalati et al., 2021;
Ahmad & Jamil, 2020). This systematic approach contributes valuable insights into the TOE
factors, technology adoption, and the performance of SMEs, ensuring the integrity of

subsequent research analysis and findings.

3.5 Data Collection

This study collected primary data using a constructed questionnaire that draws from
well-established questionnaires applied in previous studies. The data collection method
employed a closed-ended questionnaire meticulously designed to capture comprehensive
information crucial to the study's objectives. The focus of this study was on respondents
holding pivotal roles within SMEs, including business owners or directors, top-level
executives (such as CFOs, COOs, and CEOQOs), and managers, deemed insightful
representatives due to their in-depth knowledge of their respective companies (Qalati et al.,

2021).
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The questionnaire is structured into three distinct sections: Part A, Part B, and Part

C. Part A focuses on gathering general demographic information from SME representatives

responding to the questionnaire. This section encompasses information such as gender, age,

education level, position, SME's component in the service sector, age of the SME in

operation, duration of technology adoption by the SME, number of employees in the SME,

annual sales of the SME, types of technology adopted, and category of technology adoption,

as per validated questions used in prior studies as shown in Table 3.2.

Table 3.2: Demographic Information Collecting for Questionnaire

General Measuring Items Source
Information
Gender - Male (Qalati, Li, Ahmed, Mirani, &
- Female Khan, 2021; Dadhich & Hiran,
2022; Yadegaridehkordi,
Foroughi, Iranmanesh,
Nilashiv, & Ghobakhloo, 2023)
Age - Less than 25 (Qalati, Li, Ahmed, Mirani, &
- 26-35 Khan, 2021)
- 36-45
- 46-55
- Above 56
Education - Basic/ Secondary (Qalati, Li, Ahmed, Mirani, &
Level - Undergraduate Khan, 2021)
- Master’s
- PhD/ Doctorate
- Others
Position - Owner/ Director (Qalati, Li, Ahmed, Mirani, &
- Executive Khan, 2021)
- Manager
Nature of | - Utilities, Transportation, Information & | (Lee & Voon, 2022)
Business Communication
- Wholesale and Retail, Food and Beverage
and Accommodation
- Finance and Insurance, Real Estate and
Business Service
- Government Service
- Other services
Business - Sole Proprietorship (SME Corporation Malaysia,
Entity - Partnership 2023)
- Limited Liability Partnership (LLP)
- Private Limited Company (Sdn. Bhd.)
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Table 3.2: Demographic Information Collecting for Questionnaire (continued)

Duration in
Operation

- Less than 2 years

- 2 to 4 years

- 5to 7 years

- 8to 10 years

- More than 10 years

(Dadhich & Hiran, 2022;
Nguyen, Le, & Vu, 2022)

Number of
Employees

- 0 — 4 (Micro)
- 5—29 (Small)
- 30 =75 (Medium)

(SME Corporation Malaysia,
2023)

Annual Sales

- Less than RM300,000
- RM300,000 — RM3 Millions
- RM3 Millions — RM20 Millions

(SME Corporation Malaysia,
2023)

Types of
Technology
Adopted

- Cloud computing

- Robotics

- Social media

- E-commerce

- Financial technology (Fintech)

- Enterprise resource planning (ERP)
- Big data analytic

- Others

(Disu & Yo, 2018)

Duration  of
Technology
Adoption

- Less than 12 months (1 year)

- 13 to 24 months (2 years)

- 25— 36 months (3 years)

- 37 to 60 months (5 years)

- More than 60 months (5 years)

(Zhong & Hee, 2023)

Category  of

- Innovators

Technology - Early Adopters

Adoption - Early Majority
- Late Majority
- Laggards

(Rogers, 2022)

The relationship between

technological factors,

organisational factors,

environmental factors, and technology adoption is tested in Part B through established

questions from previous studies, categorized into four sections. The first section evaluates

the mediator, technology adoption, with questions adapted from Disu and Yo (2018). The

following Table 3.3 shows the development of the questionnaire for this study as adapted

from previous studies.
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Table 3.3: Measuring Items for Technology Adoption

Measuring Items Source
Technology Adoption
TA1: My company adopts technology (Disu & Yo,
TA2: My company started using technology regularly 2018)

TA3: My company adopts technology to support business function such as
accounting, product and service, warehousing and inventory, purchasing,
electronic data interchange with trading partner and information sharing

TA4: My company would highly recommend technology adoption for other
enterprises

The second to fourth sections evaluate technological factors, organisational factors,
and environmental factors with questions adopted from Qalati et al. (2021). In this study,
technological factors are measured using dimensions like relative advantage, compatibility,
and complexity; organisational factors are measured using dimensions like firm size, top
management support, and financial resources; and environmental factors are measured using
dimensions like competitive pressure, customer pressure, and government support, as shown
in Table 3.4 (Qalati et al., 2021). Each of these dimensions is assessed using validated
questions with a five-point Likert scale (1: strongly disagree; 2: disagree; 3: neutral; 4: agree;
and 5: strongly agree) sourced from relevant previous studies, ensuring their reliability and
validity (Zhong & Hee, 2023; Dadhich & Hiran, 2022; Nguyen et al., 2022; Qalati et al.,
2021). Reputable researchers in the field, such as Zhong and Hee (2023), Dadhich and Hiran
(2022), Mujahed et al. (2022), Nguyen et al. (2022), Qalati et al. (2021), and Ahmad and
Jamil (2020), have supported the adoption of these questions through robust statistical
analyses like EFA and CFA. Therefore, this approach ensured the credibility of the questions,
allowing for a more comprehensive and rigorous assessment of the relationship between
TOE factors and technology adoption. The following Table 3.4 shows the development of

the questionnaire for this study as adopted from various studies.
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Table 3.4: Scale Items of the Selected Attributes for TOE Factors

Measuring Items Source
Technological Factors
Relative RA1: Technology adoption makes my company’s business | (Nguyen, Le,
Advantage more efficient & Vu, 2022;
RAZ2: Technology adoption lowers my company’s costs Mustafa,
RA3: Technology adoption improves my company’s customer | Saleem, &
service Dost, 2021)
RA4: Technology adoption attracts new sales, new customers,
and/or new markets to my company
Compeatibility | CP1: Technology adoption fits with my company’s needs for | (Zhong &
existing production/ service process Hee, 2023;
CP2: Technology adoption fits with the needs of my company’s | Yoon, Lim,
existing management system & Park,
CP3: Technology adoption fits with my company’s existing | 2020)
organisational structure
CP4: Technology adoption fits with my company’s existing
technical needs
CP5: Technology adoption fits with my company’s current
business needs
CP6: Technology adoption fits with the needs of my company’s
existing customers
Complexity CX1: The use of technology would be easy for my company (Disu & Yo,
CX2: Technology adoption would be easy on marketing | 2018)
activities for my company
CX3: The skills needed to use on technology would be easy for
employees in my company
CX4: It is easy to become skilled at using technology for my
company
Organisational Factors
Firm Size FS1: The capital of my company is higher compared to the other | (Nguyen, Le,
companies & Vu, 2022;
FS2: The revenue of my company is higher compared to the | Jilani,
other companies Moniruzzam
FS3: The number of employees at my company is high | an,  Mouri
compared to the other companies Dey, Alam,
& Uddin,
2022)
Top TS1: Top management in my company believes that introducing | (Zhong &
Management technologies is strategically important Hee, 2023;
Support TS2: Top management in my company is willing to invest in the | Maduku,
introduction of technology Mpinganjira,
TS3: Top management in my company is willing to take | & Duh, 2016;
responsibility in the process of introducing technology Wang, Wang,
TS4: Top management in my company encourages the updating | & Yang,
of the company’s technology to improve competitiveness 2010)

TS5: Top management in my company actively encourages the
use of technology to gain competitive advantages

TS6: Top management in my company is willing to provide
relevant training
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Table 3.4: Scale items of the selected attributes for TOE factors (continued)

GS2: The government provides varieties of grants for
technology adoption

GS3: The government offers subsidies for technology adoption
GS4: The government is adequately driving the use of
technology by providing incentives for its adoption

GSS5: The government demonstrates a strong commitment to
promote technology adoption

Financial FR1: Supporting institutions (e.g., government, bank, etc.) | (Mujahed,
Resources provide financial assistance (loan, grant, etc.) for my company | Ahmed, &
to adopt technologies Samikon,
FR2: Financial support (loan, grant, etc.) for my company on | 2022)
adoption of technologies can be easily obtained from supporting
institutions (e.g., government, bank, etc.)
FR3: My company will make adoption of technology more
seriously if it received adequate financial support (loan, grant,
etc.) from supporting institutions (e.g., government, bank, etc.)
Environmental Factors
Competitive CPP1: The adoption of technology for my company is due to | (Zhong &
Pressure pressure within the industry to upgrade technology Hee, 2023;
CPP2: The adoption technology for my company is to improve | Jia, Guo, &
competitiveness in the industry Barnes,
CPP3: Adopting technology for my company is an important | 2017)
strategy to compete in the current market
CPP4: If technologies are not introduced in my company,
customers may choose competitors’ products
CPPS5: If technologies are not introduced, my company may
suffer competitive disadvantages
Customer CS1: Many customers for my company are keen that we should | (Abed, 2020;
Pressure adopt the usage of technology Wu,
CS2: My company relationship with customers would have | Mahajan, &
suffered if we did not adopt the usage of technology Balasubrama
CS3: Customers may consider my company as backward if we | nian, 2003)
do not adopt the usage of technology
CS4: Majority customers demand that my company establish
strong relationships with them by adopting technology
Government GS1: The government provides sufficient motivational | (Disu & Yo,
Support programs for technology adoption 2018)

Part C of the questionnaire focuses on assessing the performance of SMEs across

both financial and non-financial performance dimensions. Key indicators like profit,

operating profit, sales, and cash flow serve as the measurements for the financial

performance aspect. On the other hand, non-financial performance is measured through

employee conditions such as (i) skills and efficiency, and (ii) commitment and satisfaction;
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valued customers such as (i) new customers, and (ii) regular or loyal customers; as well as
product or service development such as (i) larger number, and (ii) good quality. These are
measured using a five-point Likert scale (1: much worse, 2: worse, 3: neutral, 4: better, and
5: much better) adapted from previous studies to ensure reliability and validity (Ahmad &
Jamil, 2020; Akbar, 2020; El-Sishini, 2001; Ainin, Parveen, Moghavvemi, Jaafar, & Shuib,

2015).

The metrics employed in Part C align with the methodology of Part B, drawing from
the study by Ahmad and Jamil (2020) to ensure consistency and reliability in the
measurement criteria throughout the study. By incorporating these established measures, this
section aims to comprehensively capture and evaluate the multifaceted performance aspects
of SMEs, as shown in Table 3.5 (Ahmad & Jamil, 2020). The following Table 3.5 (Appendix

B) shows the development of the questionnaire for this study.

Table 3.5: Measurement for Performance of SMEs in Financial and Non-financial Aspects

Performance Measuring Items Source

of SMEs
Financial FP1: My company's financial performance measured by profit (e.g., | (Ahmad
the total revenue a business earns minus the total expenses) & Jamil,

FP2: My company's financial performance measured by operating | 2020;
profit (e.g., gross profit minus the operating cost, including selling | Akbar,

and administrative expenses) 2020;
FP3: My company's financial performance measured by sales (e.g., | El-
revenue) shishini,
FP4: My company's financial performance measured by cash flow | 2001;
(e.g., net flows of cash that are used to fund the company) Ainin,
Parveen,
Non-financial | NFP1: My company's non-financial performance measured by | Moghav
employee conditions on their skill and efficiency vemi,
NFP2: My company's non-financial performance measured by | Jaafar,
employee conditions on their commitment and satisfaction &
NFP3: My company's non-financial performance measured by | Shuib,
valued customers increased number of new customers 2015)

NFP4: My company's non-financial performance measured by
valued customers increased number of regular or loyal customers
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NFP5: My company's non-financial performance measured by
product or service development on a larger number of products or
services

NFP6: My company's non-financial performance measured by
product or service development and an increase in good-quality
products or services

The data collection methodology for this study involved administering an online
survey through Google Forms to 150 selected SMEs. Employing an online survey aligns
with contemporary research practices and offers several advantages, as highlighted by Qalati
et al. (2021). One of the key benefits is enhancing statistical power by reaching a larger and
more diverse pool of respondents. This broader reach facilitates the collection of a
substantial volume of information, enabling a more comprehensive analysis and ensuring a
more robust dataset for the research. Additionally, the online platform allows for the
integration of verified models, enhancing the reliability and validity of the collected data

(Sawaean & Ali, 2020).

The use of Google Forms as the survey platform ensures accessibility and ease of
participation for respondents. Its user-friendly interface enables participants to navigate the
survey effortlessly, thereby encouraging higher response rates and reducing the likelihood
of incomplete or erroneous data entries. Moreover, the online survey approach offers
convenience to participants, allowing them to complete the survey at their convenience and
from any location with internet access (Tian, Dogbe, Pomegbe, Sarsah, & Otoo, 2020). This
flexibility in participation encourages higher engagement and may contribute to a more

diverse and representative sample.
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This study leverages the benefits of online surveys to maximize the statistical power
and efficiency that digital data collection methods offer. This approach ensures a strong
dataset and facilitates a thorough analysis of the research objectives (Qalati et al., 2021).
Furthermore, a comprehensive approach was implemented, starting with the dissemination
of emails and messages, followed by explanations of the questionnaire via phone calls or
physical visits to targeted SMEs. To ensure data collection within a short duration, café
sessions were also arranged via invitation for those SME representatives willing to attend.
These communications included detailed explanations outlining the study's objectives, the
relevance of participation, and a user-friendly hyperlink redirecting participants to the

Google Form.

3.6  Data Analysis Method

This study adopts the data analysis methods from Qalati et al. (2021) and Bagheri et
al. (2019) as the foundational blueprint, aligning them with the original TOE framework.
This adaptation seeks to leverage their insights while expanding the understanding of the
TOE framework's implications for SMEs in a nuanced manner. To ensure the robustness and
reliability of the measurement models, Qalati et al. (2021) suggested using both IBM
Statistical Package for the Social Sciences (SPSS) Version 29 and SmartPLS 4.1 for Partial-

Least-Squares Structural Equation Modelling (PLS-SEM).

3.6.1 Pre-test
A pre-test is a crucial component of a quantitative study as it illuminates the
adjustments required to develop efficient survey questionnaires. Administering a pre-test is

crucial to ensure the accuracy and effectiveness on collection of data. The preliminary study
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was deemed crucial as it illuminates the participants' comprehension of the survey
questionnaire. The pre-test's outcome confirms the reliability of the chosen instruments. An
inherent constraint of this pre-test is the limited sample size, which diminishes the potential
for a reliable inference and augments the margin of error (Hashim, Mohamad, HalimLim, &
Ahmat, 2022). However, this limited sample size pre-test was adequate to improve the
questionnaire. This is because the primary objective of a pre-test is not to determine the
reliability of the questionnaire, but to offer an initial indication. It is recommended to conduct
a pre-test on individuals in the population who are similar to those who will be sampled, and
under conditions that closely resemble the actual data collection process. It is imperative to
meticulously record observations made during the pre-test and identify possible remedies
for the actual data collection (Hashim et al., 2022). Significantly, it enables the researcher to
pinpoint potential concerns within the survey questionnaire, drawing from personal
experience. For creating the questionnaire, questions were adopted and adapted from
previous studies (SME Corporation Malaysia, 2023; Yadegaridehkordi et al., 2023; Zhong
& Hee, 2023; Dadhich & Hiran, 2022; Lee & Voon, 2022; Mujahed et al., 2022; Nguyen et
al., 2022; Rogers, 2022; Mustafa et al., 2021; Qalati et al., 2021; Abed, 2020; Ahmad &
Jamil, 2020; Akbar, 2020; Lim, & Park, 2020; Disu & Yo, 2018; Jia et al., 2017; Yoon et al.,
2016; Ainin et al., 2015; Wang et al., 2010; Wu et al., 2003; El-shishini, 2001). The scale
and elements were assessed by six industry experts for testing the accuracy and content
among industry professional or expert with relevant backgrounds. Corrections are required

to done based on their feedback, and a pilot test is required if there are any corrections made.
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3.6.2 Pilot Test

A pilot test was conducted in this study for the questionnaire, as an instrument
validation to ensure the accuracy and reliability for the questions, as accordance to the
structural from previous studies. The pilot test is conducted with a smaller group of targeting
respondents. In this study, the total sample size for actual test is 150 respondents from
representing SMEs based on the listing from SME Corporation Malaysia (2023). Therefore,
a sample size of 30 SMEs, according to the common rule of thumb of 20% or at least 30
respondents are chosen from the listing other than the targeted SMEs. In this study, the 30
SMEs are chosen from the Sarawak service sector that are not listed in Kuching division
(150 SMEs) for the purposes of pilot test (Mujahed et al., 2021). According to Ullah et al.
(2023), a pilot study can be performed at varying scales and involves testing a segment of
the actual population. The purpose of pilot testing in this study is to assess the instrument's
feasibility and identify any necessary improvements, particularly addressing any issues with

the instrument itself.

3.6.3 Descriptive Analysis

This study used SPSS Version 29 for a descriptive evaluation as adopted from Qalati
et al. (2021) and Bagheri, Mitchelmore, Bamiatzi, and Nikolopoulos (2019). The general
information is analysed via SPSS’s descriptive analysis for frequencies test including gender,
age, education level, position, component of SME in service sector, age for SME in operation,
duration of technology adoption for SME, number of employees in SME, annual sales of
SME, and category of technology adoption. Where, the types of technology adopted is

assessed with multi-response frequencies test due to the option for more than one choices to
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be selected from respondents. Another similar study by Rajala and Kankaanpaa (2023) also

suggested this analysis method showed an acceptable level of validity and reliability.

3.6.4 Model Analysis

This study applied a reflective-formative constructs as shown in Figure 3.3 construct
for technology adoption as adopted from the study by Qalati et al. (2021), and Bagheri et al.
(2019). The analysis for this study is carried-out for twice, primarily for the first-order model
(as shown in Figure 3.3), and subsequently for second-order model (as shown in Figure 3.4)
following the approach outlined by Qalati et al. (2021). This method enable researchers to
analyse the overall influence of technology adoption on different dependent variables under
various contexts. This study intends to analyse the construct of technology adoption as a
reflective-formative type to avoid the misspecifications that may occur while calculating the
results of R? values and path coefficient’s values (Berbekova et al., 2024; Tehseen et al.,
2020). This data analyses method is also known as a two-stage approach by Hair et al. (2021).
The first-order model in this study is refers to the lower level variables that contained within
measured variables (questions set in questionnaire). Based on Ahmad (2023), this can be the
responses in a questionnaire survey. For example, in technological factors the measurement
for relative advantage is labelled as RA1, RA2, RA3, RA4; compatibility as CP1, CP2, CP3,
CP4, CP5, CP6; and complexity as CX1, CX2, CX3, CX4. In organisational factors, the
measurement for firm size is labelled as FS1, FS2, FS3; top management support is labelled
as TS1, TS2, TS3, TS4, TS5, TS6; and financial resources is labelled as FR1, FR2, FR3. In
environmental factors, the measurement for competitive pressure is labelled as CPP1, CPP2,
CPP3, CPP4, CPPS5; customer pressure is labelled as CS1, CS2, CS3, CS4; and government

support is labelled as GS1, GS2, GS3,GS4, GS5. On the other hand, the second-order model
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in this study is refers to the lower level model variables that contained variables from first-
order model, which themselves have effects on their measured indicators (Ahmad, 2023).
For example, in technological factors referred to relative advantage (RA), compatibility (CP),
and complexity (CX). In organisational factors referred firm size (FS), top management
support (TS), and financial resources (FR). In environmental factors referred competitive
pressure (CPP), customer pressure (CS), and government support (GS1). To ensure higher

accuracy Qalati et al. (2021) suggested to run the test on both first- and second-order model.

Reflective-Formative, Type 11 Formative-Formative, Type IV

Figure 3.3: Reflective and formative relationships in PLS-SEM
Source: Ryan (2020)
There are two diagrams demonstrated in Figure 3.4 and Figure 3.5 to ease readers’
understanding (Qalati et al., 2021). The mediating effects from technology adoption on the
relationship between independent variables (TOE factors) and dependent variables (financial

performance and non-financial performance) are auto-generated in the SmartPLS 4.1 for
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MacBook’s version according to the diagram. The following Figure 3.4 shows the first-order
model drawing from SmartPLS 4.1 in a reflective-formative construct (Ringle et al., 2022);

this information is served as a guideline for the data analyses for this study.

Figure 3.4: First-Order Model

The following Figure 3.5 shows the second-order model drawing from SmartPLS 4.1
in a reflective-formative construct (Ringle et al., 2022); this information is served as a

guideline for the data analyses for this study.
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Figure 3.5: Second-Order Model

3.6.4.1 Evaluation of the Measurement Model

The evaluation of the measurement model involved employing the Kaiser-Meyer-
Olkin (KMO) test through SPSS Version 29 to assess on the sampling adequacy and ensure
data suitability for this study (Qalati et al., 2021). The KMO test evaluates the strength of
partial correlations among variables, indicating how well these factors interrelate. KMO
values near 1.0 are deemed optimal, while those below 0.5 are deemed inadequate. Currently,
many researchers proposed a threshold of at least 0.80 as suitable for initiating factor analysis
as shown in Table 3.6 (International Business Machines Corporation, 2021; Meseguer-
Artola, Aibar, Llados, Minguillon, & Lerga, 2020). In this study, the KMO result for greater
than an acceptable threshold of 0.50 is considered substantial for explanatory factor analysis
as KMO results in between 0.50 — 0.90 is deemed as reliable as accordance to studies from
Qalati et al. (2021), and Bagheri et al. (2019). The following Table 3.6 shows the tabular for
KMO from Meseguer-Artola et al. (2020); this information is served as a guideline for the

data analyses for this study.
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Table 3.6: Tabular for KMO

KMO Measure Interpretation
KMO > 0.90 Marvellous
0.80 < KMO < 0.90 Meritorious
0.70 < KMO < 0.80 Average
0.60 < KMO < 0.70 Mediocre
0.50 < KMO < 0.60 Terrible
KMO <0.50 Unacceptable

Source: Meseguer-Artola et al. (2020)

Then, Bartlett’s test of Sphericity which can be done through SPSS Version 29 to
examine the hypothesis that the correlation matrix equals an identity matrix, indicating
variables are unrelated and unsuitable for factor analysis on this study (Qalati et al., 2021).
A significant test result (typically below 0.05) rejects the null hypothesis, suggesting that the
correlation matrix isn't an identity matrix, signifying interrelationships between variables

(International Business Machines Corporation, 2021; Analysis ANN, 2020).

The assessment for reflective measurement model of Internal Consistency Reliability
using SmartPLS 4.1 is run for (i) Cronbach’s alpha (o) to measure internal consistency of
data for this study, provides an estimate of reliability based on inter-correlation of the
observed indicators. The authors suggested that the Cronbach’s alpha (a) for greater than
0.7 is good from the range between 0 to 1, as it indicates the study is reliable (Qalati et al.,
2021). Where Arilaha, Fahri, and Buamonabot (2021) indicated that Cronbach's alpha for
variable greater than 0.6 is declared as reliable. A study from Qalati et al. (2021) suggested
that the study should also include another analyse named (ii) Composite Reliability (CR),
the analyse required CR values should greater than 0.70 for demonstrating a high reliability
of the findings and data are suitable for further investigation. Whereas, Ramayah, Cheah,

Chuah, Ting, and Memon (2018) suggested that the acceptable values for composite
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reliability are (i) values greater than 0.60 (CR > 0.6) are acceptable in exploratory research,
(i1) values between 0.70 to 0.90 (CR > 0.7-0.9) can be regarded as satisfactory, and (iii)
values of greater than 0.90 (CR > 0.90) are not desirable because it indicates that all the
indicators are measuring the same phenomenon and are unlikely to constitute valid

reliability assessment of a construct.

Continue with Convergent Validity (CV) that test with SmartPLS 4.1 for
demonstrating to which individual indicators reflect a construct converging in comparison
to indicators measuring other constructs (Qalati et al., 2021). The index for this test is known
as Average Variance Extracted (AVE), a degree to which a latent construct explains the
variance of its indicators. The authors suggested that to achieve with adequate convergent
validity, each construct should account for at least 50% of the assigned indicators’ variance,

AVE > 0.50 (Ramayah et al., 2018).

Lastly, a Discriminant Validity test using SmartPLS 4.1 on Fornell and Larcker’s
(1981) criterion is conducted, where a latent variable should demonstrate a better explanation
of the variance in its own indicators compared to other latent variables. This criterion
involves ensuring that the Average Variance Extracted (AVE) of a latent variable exceeds
the squared correlation between that variable and all others, or that the square root of the
AVE on the diagonal surpasses the correlation on the off-diagonal (Ramayah et al., 2018).
This analysis will be carried out twice, primarily for the first-order model and subsequently

for the second-order model following the approach outlined by Qalati et al. (2021).
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An assessment for this study on formative measurement model in this part employed
PLS-SEM algorithm using SmartPLS 4.1 to test hypothesised model as per suggested by
Qalati et al. (2021), and Bagheri et al. (2019). Based on Ramayabh et al. (2018) PLS-SEM is
created for predictive aims, it is valuable in maximising the explained variance of
independent variables relative to dependent variables. Based on the rationale from the
authors, the data analysis for this study is suitable to adopt on full collinearity approach for
modal analysis, specifically the Variance Inflation Factor (VIF) to detect common method
bias. Ramayah, Cheah, Chuah, Ting, and Memon (2018) also disclosed that there are two
widely accepted rules of thumb for VIF, (i) VIF 5 or higher indicates a potential issue with
collinearity problem as suggested by Hair, Sarstedt, Ringle, and Gudergan (2024); Hair,
Ringle, and Sarstedt (2022); and Hair, Ringle, and Sarstedt (2011), and (ii) VIF 3.3 or higher
indicates a potential issue with collinearity problem as suggested by Diamantopoulos and
Siguaw (2006). Qalati et al. (2021) suggested VIF of less than 5 indicates that the common
method bias is not a key concern, as the authors adopted rule of thumb from Hair et al. (2024)

who stated VIF for 5 or higher indicates a potential issue with collinearity problem.

3.6.4.2 Evaluation of the Structural Model

The evaluation of structural model involved examination of path coefficient values
involves standardisation within a range from -1 to +1, where coefficients closer to +1 denote
strong positive relationships, and coefficients closer to -1 indicate strong negative
relationships. While coefficients near +1 or -1 are typically statistically significant, the
significance must be validated through bootstrapping to ascertain a path coefficient of at
least 0.05 significance level (Ramayah et al., 2018). The study from Qalati et al. (2021) is

based on criterion for t-value > 1.96 and p-value < 0.05 as shown in Table 3.7. The following
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Table 3.7 shows the significant levels of path coefficient from Ramayah et al. (2018); this

information is served as a guideline for the data analyses for this study.

Table 3.7: Significant Levels of Path Coefficient
Name of Index Level of Acceptance
p-value <0.01
t-value > 2.58 (two-tailed)
t-value > 2.33 (one-tailed)

Path Coefficient p-value < 0.05
t-value > 1.96 (two-tailed)
t-value > 1.645 (one-tailed)

p-value < 0.10

t-value > 1.645 (two-tailed)

t-value > 1.28 (one-tailed)
Source: Ramayabh et al. (2018)

This study also employed assessment of Goodness-of-Fit (GoF) for model fit
measures using Standardized Root Mean Square Residual (SRMR) from SmartPLS 4.1, as
a key metric to assess the absolute mean value of covariance residuals (Qalati et al., 2021).
The SRMR transforms both the sample covariance matrix and the predicted covariance
matrix into correlation matrices, providing a measure of the disparity between observed and
expected correlations as a model fit criterion. Typically, a value below 0.10 or 0.08 (SRMR
<0.08) signifies a good fit and a value of 0 indicates a perfect fit, aiding in the identification

and rectification of potential model misspecification (Ramahyah et al., 2018).

This study evaluated the significance and relevance of the structural model
relationships utilising the PLS bootstrapping procedure from SmartPLS 4.1. This method
involves drawing a large number of subsamples, with replacement, from the original sample
to calculate bootstrap standard errors, enabling the determination of approximate t-values

for testing the significance of the structural path. The bootstrap results also help approximate
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the normality of the data, allowing the calculation of standard errors used in t-value
computations and mitigating issues related to non-normality. As recommended by Qalati et
al. (2021), and Ramayah et al. (2018) employing 5000 bootstraps is advisable to ensure
robustness. Prior studies have suggested the use of the Percentile Method to construct
confidence intervals for parameters, generally assuming a symmetrical bootstrap distribution

(normal distribution) by default in the system settings.

The model's predictive accuracy is assessed using the Coefficient of Determination
(R?) within SmartPLS 4.1, as suggested by Qalati et al. (2021). R? signifies the variance in
the endogenous construct elucidated by all connected exogenous constructs, ranging
between 0 and 1. Higher values denote greater predictive accuracy (Ramayah et al., 2018).
Typically, there are three benchmarks for acceptable R?, detailed in Table 3.8. Research by
Qalati et al. (2021) shows R? values of 0.60 (substantial), 0.33 (moderate), and 0.19 (weak),
aligning with findings by Chin (2010). The following Table 3.8 shows the rules of thumbs
for an acceptable R? from Ramayah et al. (2018); this information is served as a guideline

for the data analyses for this study.

Table 3.8: Rules of Thumbs for an Acceptable R?
Name of Index Level of Acceptance Literature Support
0.26 — Substantial (Cohen, 1989)
0.13 — Moderate
0.02 — Weak

Coefficient of 0.67 — Substantial (Chin, 2010)
Determination, R> 0.33 — Moderate
0.19 — Weak

0.75 — Substantial (Hair et al., 2017)
0.50 — Moderate
0.25 — Weak

Source: Ramayabh et al. (2018)
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This study evaluated the predictive relevance of the path model using Stone-
Geisser’s Q? Predictive Relevance (Q?) method. This technique, commonly employed to
assess predictive relevance, is calculated through the blindfolding procedure, available in
SmartPLS 4.1. The blindfolding procedure involves systematically omitting and predicting
each data point from the reflective measurement model's indicators of the endogenous
construct (Ramayah et al., 2018). It's specifically applied to endogenous constructs with
reflective measurement model specifications. If the predictions closely align with the
original values with minimal prediction error, it indicates a high level of predictive accuracy
for the path. Qalati et al. (2021) suggested utilizing the Cross-Validated Redundancy (CVR)
approach, employing the path model to estimate the structural model. Both Qalati et al. (2021)
and Ramayabh et al. (2018) proposed that values exceeding 0 indicate predictive relevance of

the exogenous constructs for the endogenous construct.

3.7  Chapter Summary

This chapter delves into the vital role of SMEs within Sarawak, with a particular
focus on service sector. It emphasised on SMEs' substantial impact on the state’s economic
contribution, highlighting the complex interplay between technological factors,
organisational factors, and environmental factors with technology adoption. The study
focuses on the TOE framework's application, aiming to analyse factors influencing
technology adoption by SMEs in Sarawak. This study used SmartPLS 4.1 to analyse large
amounts of data and run statistical tests. The goal is to confirm the model and find out how
technological factors, organisational factors, and environmental factors affect the
performance of SMEs in both financial and non-financial aspect. A mediating effect on

technology adoption was included for a more comprehensive study. Ultimately, the research

95



seeks to provide valuable insights for policymakers and practitioners, aiding in the

formulation of strategies to foster SMEs growth and economic development.
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CHAPTER 4

RESULTS AND DISCUSSION

4.0  Introduction

This chapter covered a pilot test conducted with 30 SMEs in the Sarawak service
sector to reconfirm the validity of the questionnaire. Frequencies, multiple responses, and
other descriptive data for general information (Part A of the questionnaire) were analyzed
using descriptive analysis, with descriptive statistics conducted using SPSS Version 29.
Numerous tests, including the KMO and Bartlett's test (SPSS), Cronbach’s alpha, composite
reliability, convergent validity, discriminant validity, and VIF, were used to evaluate the
measurement model using SmartPLS 4.1. On the other hand, the structural model was
evaluated using a variety of techniques, including blindfolding, bootstrapping, and path
analysis, all conducted using SmartPLS 4.1. Finally, the chapter concluded with a summary

and discussion of the study based on the data analyses.

4.1 Pre-test

For creating the questionnaire, questions were adopted or adapted from various
established, reliable sources and previous studies by reputable researchers (SME
Corporation Malaysia, 2023; Yadegaridehkordi et al., 2023; Zhong & Hee, 2023; Dadhich
& Hiran, 2022; Lee & Voon, 2022; Mujahed et al., 2022; Nguyen et al., 2022; Rogers, 2022;
Mustafa et al., 2021; Qalati et al., 2021; Abed, 2020; Ahmad & Jamil, 2020; Akbar, 2020;
Lim & Park, 2020; Disu & Yo, 2018; Jia et al., 2017; Yoon et al., 2016; Ainin et al., 2015;
Wang et al., 2010; Wu et al., 2003; El-Shishini, 2001). To ensure reliable validation of the

questionnaire to be used in this study, all the scales and elements were assessed by six
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industry experts (labeled as R1, R2, R3, R4, R5, and R6) with relevant backgrounds in testing
accuracy and content. Table 4.1 provides a summary of the industry experts and their
relevant backgrounds for this study. A complete list of industry experts is available in

Appendix C.

Table 4.1: Summary of Background Relevancy for Industry Expert with Main Study
Item Relevant to Comment-on

R1 TOE, SMEs, Finance, Non-finance, Technology Adoption

R2 TOE, SMEs, Finance, Non-finance, Technology Adoption

R3 TOE, SMEs, Technology Adoption

R4 TOE, SMEs, Finance, Non-finance, Technology Adoption

R5 TOE, SMEs, Finance, Non-finance, Technology Adoption

R6 TOE, SMEs, Finance, Non-finance, Technology Adoption, Assessed on questionnaire

sensitivity for private and confidential purposes

Based on the overall feedback from the industry experts, they recommended two
questions in Part A (General Information) for improvement. Firstly, question A5, which asks
about “components of SME in the services sector,” is advised to paraphrase “What is the
nature of your business?” and question A10 is advised to paraphrase “Types of Technology
Adopted” to “Please indicate which type of technology your company adopted” and allow
respondents to choose multiple answers (more than one answer) as shown in Table 4.2. A

full summary of the pre-test is available in Appendix C.

Table 4.2: Summary from Pre-test with Amendment

Item Original Question(s) Comment(s) Changes
AS Component of SME in Services - What is the nature of your business? Yes
Sector

A10  Types of Technology Adopted - Please indicate which type of technology Yes
your company adopted:
- You may choose more than ONE (1)
answer
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4.2 Pilot Test

To confirm the accuracy and reliability of the questions as adapted from previous
study, this study conducted a pilot test using a questionnaire as instrument validation,
following previous studies' guidelines (Qalati et al., 2021; Bagheri et al., 2019). This study
conducted the pilot test with a smaller group of selected respondents. The total sample size
in this study is 150 SMEs, and therefore a sample size of 30 SMEs was selected from the
SME Corporation Malaysia's listing from other Division, except Kuching in the Sarawak
service sector according to the common rule of thumb of 20%, which means the 150 targeted

SMEs are excluded from the pilot test (Nordin, 2023; Mujahed et al., 2021).

4.2.1 Demographic Statistics of Respondents and SMEs for Pilot Test

The demographic information collected from respondents for the pilot test is shown
in Table 4.3. Out of 30 respondents, 18 (60%) were male, and 12 (40%) were female. The
results also show that the majority of SME representatives were aged between 26 and 35
years (13 respondents or 43.3%), followed by those aged between 36 and 45 years (7
respondents or 23.3%), those aged under 25 years (6 respondents or 20%), those aged
between 46 and 55 years (3 respondents or 10%), and finally, those aged above 56 years (1
respondent or 3.3%). In terms of education level, 23 respondents (76.7%) reported holding
an undergraduate qualification, 5 respondents (16.7%) reported holding a basic or secondary
school qualification, 1 respondent (3.3%) reported holding a master’s degree, and 1
respondent (3.3%) reported holding a PhD or doctorate. The majority of the SME
representatives who participated in this study were managers, with 13 respondents (43.3%),
followed by 11 respondents (36.7%) who were owners or directors, and 6 respondents (20%)

who were executives.
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Table 4.3: Demographic Information for Respondents (Pilot Test)

Frequency Percent Valid Cumulative
Percent Percent
Male 18 60.0 60.0 60.0
Gender . ale 12 40.0 40.0 100.0
Less than 25 6 20.0 20.0 20.0
Age 26 - 35 13 43.3 43.3 63.3
(years) 36 -45 7 23.3 23.3 86.7
46 - 55 3 10.0 10.0 96.7
Above 56 1 3.3 3.3 100.0
Basic/ Secondary 5 16.7 16.7 16.7
Education Undergraduate 23 76.7 76.7 93.3
Level Master's 1 33 33 96.7
PhD/ Doctorate 1 3.3 33 100.0
Other - - - -
Owner/ Director 11 36.7 36.7 36.7
Position Executive 6 20.0 20.0 56.7
Manager 13 43.3 433 100.0

Table 4.4 shows the demographic information from SMEs in the pilot test. Based on
the analysis, out of 30 SMEs, 12 SMEs (40%) are categorized under the nature of business
as wholesale and retail, food and beverage and accommodation; 8 SMEs (26.7%) are
categorised as both utilities, transportation, information, and communication, and finance
and insurance, real estate, and business service; 1 SME (3.3%) is categorised as government
services; and 1 SME (3.3%) is categorised as other for education related services. The types
of business entities for pilot test in this study are mainly sole proprietorships with 14 SMEs
(46.7%), follow-by partnerships with 10 SMEs (33.3%), private limited companies with 5
SME (16.7%), and limited liability partnerships with 1 SME (3.3%). The duration in
operation for SMEs involved in this pilot this including 12 SMEs (40%) were operated for
2 to 4 years, 11 SMEs (36.7%) were operated for less than 2 years, 4 SMEs (13.3%) were
operated for 5 to 7 years, 10 SMEs (6.7%) were operated for more than 10 years, and 1 SME

(3.3%) were operated for 8 to 10 years. There are 16 SMEs (53.3%) are categorised as
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microenterprise (0 to 4 employees), 10 SMEs (33.3%) are categorised as small enterprises
(5 to 29 employees), and 4 SMEs (13.3%) are categorised as medium enterprises in the pilot
test. On the other hand, 25 SMEs (83.3%) claimed their annual sales were less than
RM300,000 categorised as microenterprise, 1 SMEs (3.3%) claimed their annual sales were
between RM300,000 and RM3 million categorised as small enterprises, and 4 SMEs (13.3%)
claimed their annual sales were between RM3 million and RM20 million categorised as
medium enterprises. Based on SME Corporation Malaysia (2021), if a business fulfils either
one of the of the criteria across the different sizes of operation, then the smaller size will be

applicable. Therefore, this study used annual sales as a guideline for the categorisation of

SMEs.
Table 4.4: Demographic Information from SMEs (Pilot test)
Frequency Percent Valid Cumulative
quency Percent Percent
Utilities, Transportation, 8 26.7 26.7 26.7
Information and Communication
Wholesale and Retail, Food and 12 40.0 40.0 66.7
Nature of Beverage and Accommodation
Business Finance and Insurance, Real 8 26.7 26.7 933
Estate and Business Service
Government Service 1 33 3.3 96.7
Others services 1 33 33 100.0
Sole Proprietorship 14 46.7 46.7 46.7
Typeof  pyrnership 10 33.3 33.3 80.0
Business L o .
Entity Limited Liability Partnership 1 33 33 83.3
(LLP)
Private Limited Company (S/B) 5 16.7 16.7 100.0
Less than 2 years 11 36.7 36.7 36.7
Duration 2 to 4 years 12 40.0 40.0 76.7
m 5107 years 4 13.3 13.3 90.0
Operation
8 to 10 years 1 33 33 93.3
More than 10 years 2 6.7 6.7 100.0
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Table 4.4: Demographic Information from SMEs (Pilot test) (continue)

0 — 4 (Micro) 16 53.3 53.3 53.3
Number of
Employees 5 —29 (Small) 10 33.3 33.3 86.7
30 — 75 (Medium) 4 13.3 13.3 100.0
Less than RM300,000 25 83.3 83.3 83.3
Annual
Sales RM300,000 — RM3 Millions 1 33 33 86.7
RM3 Millions — RM20 Millions 4 13.3 13.3 100.0

In the pilot test for this study, respondents were allowed to choose more than one
answer for the types of technology adopted (Table 4.5). Therefore, a multiple-response test
is run using SPSS version 29 for frequencies purposes. Based on the data collected from
respondents, social media are the most adopted technology by SMEs with 26 responses,
follow-by cloud computing with 25 responses, big data analytics with 13 responses,
enterprise resource planning (ERP) with 8 responses, as well as both e-commerce and

financial technology with 7 responses respectively.

Table 4.5: Multiple-Reponse on Types of Technology Adopted (Pilot Test)

Responses Percent of

N Percent Cases

Cloud Computing 25 29.1% 83.3%

Social Media 26 30.2% 86.7%

Types of E-commerce 7 8.1% 23.3%
Technology Financial Technology 7 8.1% 23.3%
Adopted Enterprise Resource Planning 8 9.3% 26.7%
Big Data Analytic 13 15.1% 43.3%
Total 86 100.0% 286.7%

The duration of technology adoption for SMEs on pilot test is shows in Table 4.6,
there are 14 SMEs (46.7%) adopted technology for 13 to 24 months, 8 SMEs (26.7%)
adopted technology for 25 to 36 months, 7 SMEs (23.3%) adopted technology for less than

12 months, 1 SME (3.3%) adopted technology for more than 60 months.
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Table 4.6: Duration of Technology Adoption (Pilot Test)

Frequency Percent Valid Cumulative
Percent Percent
Less than 12 months (1 year) 7 233 233 23.3
13 to 24 months (2 years) 14 46.7 46.7 70.0
25 — 36 months (3 years) 8 26.7 26.7 96.7
37 to 60 months (5 years) 1 33 33 100.0

The results on the category of technology adoption in the pilot test demonstrated that
10 SMEs (33.3%) categorize themselves as early adopters of technology, 9 SMEs (30%)
categorize themselves as part of the early majority, 6 SMEs (20%) classify themselves as
laggards in technology adoption, 4 SMEs (13.3%) categorize themselves as part of the late
majority, and 1 SME (3.3%) categorizes itself as an innovator in technology adoption. This
information was collected to understand the general behavior of SMEs in technology

adoption, as shown in Table 4.7.

Table 4.7: Category of Technology Adoption (Pilot Test)
Category of Technology Adoption

Frequency Percent Valid Cumulative
Percent Percent

Innovator 1 33 33 33
Early Adopter 10 333 333 36.7

) Early Majority 9 30.0 30.0 66.7

Valid .

Late Majority 4 13.3 13.3 80.0
Laggard 6 20.0 20.0 100.0
Total 30 100 100

4.2.2 Descriptive Statistics for Pilot Test

Based on the descriptive statistics for the pilot test, as shown in Table 4.8, all
respondents' answers were valid, and there were no missing values throughout the study.
This indicates that all respondents answered every question in the survey. The mean for each

variable in this study is consistent. Specifically, the mean for the independent variables is as
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follows: technological factors (T) is 4.0000, organisational factors (O) is 3.5611, and
environmental factors (E) is 3.5548. For the dependent variables, the mean for financial
performance (FP) is 3.5471, and for non-financial performance (NFP) it is 3.7778.

Additionally, the mean for the mediator, technology adoption, is 4.0833.

The overall mean for this study is generally above 3.5, indicating that most
respondents ranked the technological factors, organisational factors, environmental factors,
and mediator on technology adoption with 3 (neutral), 4 (agree), or 5 (strongly agree).
Similarly, financial performance and non-financial performance were ranked with 3 (neutral),
4 (better), or 5 (much better). The standard deviation for this study is relatively small across
all variables. Specifically, the standard deviation for the independent variables is as follows:
technological factors is 0.7529, organisational factors is 0.8591, and environmental factors
is 0.8593. For the dependent variables, the standard deviation for financial performance is
0.9142, and for non-financial performance, it is 0.7232. The standard deviation for the
mediator, technology adoption, is 0.7749. This suggests that the standard deviations are close

to the mean, with one standard deviation indicating a relatively small spread around the mean.

Table 4.8: Descriptive Statistics (Pilot Test)

T (0) E FP NFP TA
Valid 30 30 30 30 30 30
N Missing 0 0 0 0 0 0
Minimum 1.00 1.00 1.00 1.00 1.00 1.00
Maximum 5.00 5.00 5.00 5.00 5.00 5.00
Mean 4.0000 3.5611 3.5548 3.5471 3.7778 4.0833
Std. Deviation 0.7529 0.8591 0.8593 0.9142 0.7232 0.7749
Number of Questions 14 12 14 4 6 4
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4.2.3 Evaluation of the Measurement Model for Pilot Test

For the purposes of pilot testing and data validation, an evaluation of the model in
accordance with the study by Qalati et al. (2021) was carried out. This study applied a
reflective-formative construct for technology adoption. Hence, the data validation in this
study was analyzed using SPSS Version 29 by examining the Kaiser-Meyer-Olkin (KMO)
and Bartlett’s test, and reflective measurement from SmartPLS 4.1, focusing on Cronbach’s
alpha, Composite Reliability, Convergent Validity, and Discriminant Validity using Fornell
and Larcker’s (1981) criterion. Formative measurement was assessed using SmartPLS 4.1

for the Collinearity on Variance Inflation Factor (VIF).

4.2.3.1 Kaiser-Meyer-Olkin (KMO) & Bartlett’s Test for Pilot Test

The results of the KMO and Bartlett’s test for the pilot test are shown in Table 4.9.
The KMO scores for all the variables in this study exceeded the acceptable threshold of 0.50,
with technological factors scoring 0.731, organisational factors scoring 0.759,
environmental factors scoring 0.827, financial performance scoring 0.568, non-financial
performance scoring 0.794, and technology adoption scoring 0.738. These results indicate
that all variables are suitable for explanatory factor analysis (EFA). According to Bagheri et
al. (2019), KMO results between 0.50 and 0.90 are considered reliable. Furthermore, the
results for technological factors, organisational factors, environmental factors, financial
performance, non-financial performance, and technology adoption in Bartlett's test were all
significant at less than 0.001 (below the 0.05 significance level), indicating that this study is
suitable for conducting factor analysis. These findings align with the outcomes from studies

by Qalati et al. (2021) and Bagheri et al. (2019).
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Table 4.9: Kaiser-Meyer-Olkin (KMO) & Bartlett’s Test for Pilot Test

KMO Bartlett's Test
Technological Factors 0.731 <.001
Organisational Factors 0.759 <.001
Environmental Factors 0.827 <.001
Financial Performance 0.568 <.001
Non-financial Performance 0.794 <.001
Technology Adoption 0.738 <.001

4.2.3.2 Construct Reliability and Validity for Pilot Test

Table 4.10 demonstrates the construct reliability and validity for the pilot test on the
first-order model. The Cronbach’s alpha values for the constructs are as follows:
technological factors is 0.812 (relative advantage is 0.740, compatibility is 0.941, and
complexity is 0.813), organisational factors is 0.862 (firm size is 0.907, top management
support is 0.939, and financial resources is 0.907), environmental factors is 0.878
(competitive pressure is 0.775, customer pressure is 0.881, and government support is 0.947),
financial performance is 0.789, non-financial performance is 0.867, and technology adoption
is 0.797. According to Qalati et al. (2021), a Cronbach’s alpha greater than 0.7 is considered

good, indicating that the study is reliable.

The Composite Reliability (CR) values for the constructs are as follows:
technological factors is 0.889 (relative advantage is 0.838, compatibility is 0.953, and
complexity is 0.878), organisational factors is 0.916 (firm size is 0.942, top management
support is 0.952, and financial resources is 0.942), environmental factors is 0.925
(competitive pressure is 0.847, customer pressure is 0.918, and government support is 0.959),
financial performance is 0.842, non-financial performance is 0.897, and technology adoption

is 0.868. According to Qalati et al. (2021) and Bagheri et al. (2019), Composite Reliability
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values greater than 0.70 demonstrate high reliability, indicating that the findings and data

are suitable for further investigation.

The Convergent Validity (Average Variance Extracted or AVE) values for the
constructs are as follows: technological factors is 0.728 (relative advantage is 0.566,
compatibility is 0.771, and complexity is 0.642), organisational factors is 0.785 (firm size is
0.843, top management support is 0.768, and financial resources is 0.843), environmental
factors is 0.805 (competitive pressure is 0.531, customer pressure is 0.737, and government
support is 0.825), financial performance is 0.582, non-financial performance is 0.597, and
technology adoption is 0.625. According to Qalati et al. (2021) and Ramayah et al. (2018),
AVE values greater than 0.5 indicate that this study has achieved adequate convergent

validity.

Table 4.10: Construct Reliability and Validity for First-Order Model (Pilot Test)
Cronbach's alpha Composite Reliability AVE

Technological 0.812 0.889 0.728
Relative Advantage 0.740 0.838 0.566
Compatibility 0.941 0.953 0.771
Complexity 0.813 0.878 0.642
Organisational 0.862 0.916 0.785
Firm Size 0.907 0.942 0.843
Top Management Support 0.939 0.952 0.768
Financial Resources 0.907 0.942 0.843
Environmental 0.878 0.925 0.805
Competitive Pressure 0.775 0.847 0.531
Customer Pressure 0.881 0.918 0.737
Government Support 0.947 0.959 0.825
Financial Performance 0.789 0.842 0.582
Non-Financial Performance 0.867 0.897 0.597
Technology Adoption 0.797 0.868 0.625
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Table 4.11 demonstrates the construct reliability and validity for the pilot test on
second-order model. Based on the results generated for Cronbach’s alpha for technological-
organisational-environmental factors (TOE) is 0.922, financial performance (FP) is 0.789,
non-financial performance (NFP) is 0.867, and technology adoption is 0.797. Based on
Qalati et al. (2021), Cronbach’s alpha for greater than 0.7 is good in the range between 0 to
I, which indicates the study is reliable. The Composite Reliability technological-
organisational-environmental factors (TOE) is 0.930, financial performance (FP) is 0.840,
non-financial performance (NFP) is 0.867, and technology adoption is 0.797. According to
Qalati et al. (2021) and Bagheri et al. (2019), the composite reliability is required to be
greater than 0.70 to demonstrate the high reliability of the findings and data that are suitable
for further investigation. The Convergent Validity (AVE) for technological-organisational-
environmental factors (TOE) is 599, financial performance (FP) is 0.580, non-financial
performance (NFP) is 0.598, and technology adoption is 0.624. According to Qalati et al.
(2021) and Ramayah et al. (2018), variables greater than 0.5 indicate that this study has

achieved adequate convergent validity.

Table 4.11: Construct Reliability and Validity for Second-Order Model (Pilot Test)

Cronbach's alpha Composite Reliability AVE

TOE 0.922 0.930 0.599
FP 0.789 0.840 0.580
NFP 0.867 0.898 0.598
TA 0.797 0.868 0.624

The discriminant validity using the Fornell and Larcker’s (1981) Criterion for pilot
test demonstrated the AVE for this study generally is greater than other variables as shown
in Table 4.12 and Table 4.13. Both the first- and second-order models demonstrated that the

discriminant validity are exceed the squared correlation between that variable and all others,
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or that the square root of the AVE on the diagonal surpasses the correlation on the off-
diagonal. The discriminant validity’s AVE on first-order model (Table 4.12) analyses for
compatibility (CP) is 0.878, competitive pressure (CPP) is 0.729, customer pressure (CS) is
0.859, complexity (CX) is 0.802, environmental factors (E) is 0.897, financial performance
(FP) is 0.763, financial resources (FR) is 0.862, firm size (FS) is 0.918, government support
(GS) is 0.908, non-financial performance (NFP) is 0.773, organisational factors (O) is 0.886,
relative advantage (RA) is 0.752, technological factors (T) is 0.853, technology adoption

(TA) is 0.790, and top management support (TS) is 0.877.
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Table 4.12: Discriminant Validity for First-Order Model (Pilot Test)

CP CPP CS CX E FP FR FS GS NFP 0] RA T TA TS
Cp 0.878
CPP 0.481  0.729
CS 0423 0.803  0.859
CX 0.646  0.555 0.622  0.802
E 0472 0909 0934 0.628  0.897
FP 0423 0.148 0204 0.097 0311 0.763
FR 0467 0.633 0.640 0449 0.756 0.601  0.862
FS 0385 0361 0381 0226 038 0271 0240 0918
GS 0370 0.646 0.729 0562 0.865 0473 0.764 0306 0.908
NFP 0.633 0.635 0.637 0351 0.664 0.556 0.503 0706 0.510 0.773
0] 0.749 0.682 0.575 0.653 0.703 0.519 0.786 0.481 0.655 0.624  0.886
RA 0.672 0.508 0.276 0515 0373 0266 0315 0353 0256 0485 0.695 0.752
T 0903 0.588 0499 0817 0.558 0319 0472 0379 0448 0.578 0.811 0.859  0.853
TA 0.716 0495 0235 0461 0346 0247 0229 0419 0223 0.551 0.670 0.807 0.775 0.790
TS 0.572  0.567 0428 0520 0.565 0424 0.660 0402 0.545 0452 0939 0599 0653 0.586 0.877
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On the other hand, the discriminant validity’s AVE on second-order model (Table
4.13) analyses shows the financial performance (FP) is 0.761, non-financial performance
(NFP) is 0.773, technology adoption (TA) is 0.790, and technological-organisational-

environmental factors (TOE) is 0.774.

Table 4.13: Discriminant Validity for Second-Order Model (Pilot Test)

FP NFP TA TOE
FP 0.761
NFP 0.552 0.773
TA 0.246 0.556 0.790
TOE 0.412 0.689 0.761 0.774

4.2.3.3 Variance Inflation Factor

Based on the pilot test results for first order analyses shows in Table 4.14, the inner
model VIF for this study from technology (T) to technology adoption (TA) is 2.866 forming
from relative advantage (RA) to technology (T) is 2.269, compatibility (CP) to technology
(T) is 2.916, and complexity (CX) to technology (T) is 2.174. Where, the inner model VIF for
organisational factors (O) to technology adoption (TA) is 3.883 forming from firm size (FS)
to organisational factors (O) is 1.353, top management support (TS) to organisational factors
(O) is 2.407, and financial resources (FR) to organisational factors (O) is 1.979. Then, the
inner model VIF for environmental factors (E) to technology adoption (TA) is 3.883 forming
from competitive pressure (CPP) to environmental factors (E) is 3.075, customer pressure
(CS) to environmental factors (E) is 4.114, and government support (GS) to environmental
factors (E) is 2.933. Both inner model VIF for technology adoption (TA) to financial
performance (FP) and non-financial performance (NFP) is 1.000. The result indicates that
there is no potential issue (below VIF 5) with collinearity accordance to Qalati et al. (2021)

and Hair et al. (2011).
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Table 4.14: Inner Model VIF for First-Order Model (Pilot Test)

VIF

T ->TA 2.866
RA—->T 2.269
CP—>T 2.916
CX—>T 2.174
0—->TA 3.883
FS—>O0 1.353
TS —> 0 2.407
FR >0 1.979
E—>TA 1.978
CPP - E 3.075
CS—>E 4.114
GS —>E 2.933
TA = FP 1.000
TA — NFP 1.000

Based on the pilot test results for second order analyses (Table 4.15), the inner model
VIF for this study from TOE to technology adoption (TA) is 1.000. Where, the inner model
VIF for technology adoption (TA) to financial performance (FP) is 1.000, and technology
adoption (TA) to non-financial performance (NFP) is also 1.000. The result indicates that
there is no potential issue (below VIF 3.3) with collinearity accordance to Qalati et al. (2021)

and Diamantopoulos and Siguaw (2006).

Table 4.15: Inner Model VIF for Second-Order Model (Pilot Test)

VIF

TOE —> TA 1.000
TA — FP 1.000
TA — NFP 1.000
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4.2.4 Evaluation of the Structural Model for Pilot Test

The structural model for the pilot test was evaluated using path analysis, which
included path coefficient analysis (for hypothesis testing), Goodness-of-Fit (GoF)
assessment, bootstrapping for the Coefficient of Determination (R?), and the Stone-Geisser
Q? predictive relevance (Q?) using a blindfolding procedure. The tests were conducted for

both first- and second-order models, following the methodology outlined in the studies by

Qalati et al. (2021).

4.2.4.1 Hypotheses Testing

The following Table 4.16 demonstrated the path coefficient and hypotheses testing
for pilot test on direct relationship for Hi, H2, H3, Hs and Hs, based on the results as generated
from first-order model for pilot test on the path coefficient. The results indicated that all the
results for Hi, Hz, H3, Hs and Hs are supported (Qalati et al., 2021; Bagheri et al., 2019;
Ramayah et al., 2018). The path coefficient for Hi on T to TA is 0.666, where sub-dimension
for RAto T is 0.431, CP to T is 0.408, and CX to T is 0.319. The path coefficient for H> on
O to TA is 0.463, where sub-dimension for FS to O 1s 0.359, TS to O is 0.365, and FR to O
is 0.353. The path coefficient for H3 on E to TA is 0.265, where sub-dimension for CPP to
E is 0.352, CS to E is 0.344, and GS to E is 0.340. The p-value for H; is 0.008 and its sub-
dimension is 0, for H; is 0.034 and its sub-dimension is 0, for H3 is 0.038 and its sub-
dimension is 0, for Ha is 0, as well as Hs is 0. This results indicated that all the variables are
significant at less than 0.05. Other information included in the test including mean for H; is
0.657, H» 1s 0.455, H3 1s 0.254, Ha1s 0.741, and Hs is 0.595, with a low standard deviation

for H;is 0.252, H» is 0.218, H3 1s 0.128, H4is 0.055, and Hs is 0.105 this indicates the data
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are reliable as they are close to the mean. As a result, the hypotheses are supported for Hi,

H», H3, Hs4 and Hs.

Table 4.16: Hypotheses Testing for Pilot Test (First-Order Model)
Path T

Coefficient Mean SD statistics P values Decision

H, T—>TA 0.666 0.657  0.252 2.644 0.008 Supported
RA —»T 0.431 0.431  0.035 12.206 0.000 Supported
CP—>T 0.408 0.407  0.040 10.113 0.000 Supported
CX->T 0.319 0.310  0.045 7.127 0.000 Supported

H, 0->TA 0.463 0.455  0.218 2.125 0.034 Supported
FS >0 0.359 0.358  0.008  45.284 0.000 Supported
TS—O0 0.365 0.364  0.011 33.581 0.000 Supported

FR - O 0.353 0.354  0.008  47.024 0.000 Supported

H; E—>TA 0.265 0254  0.128 2.073 0.038 Supported
CPP - E 0.352 0.349  0.008 44311 0.000 Supported

CS —>E 0.344 0.347  0.011 31.124 0.000 Supported
GS—>E 0.340 0.34 0.006  57.559 0.000 Supported

H: TA—>FP 0.736 0.741  0.055 13.428 0.000 Supported

Hs TA — NFP 0.555 0.595  0.105 5.299 0.000 Supported

Based on the results for path coefficient and hypotheses testing for pilot test on
second-order model on pilot test which demonstrated an indirect relationship (mediating
effects) as shown in Table 4.17, the path coefficient for H¢ and H7 are supported. This is
because the path coefficient for Hg is 0.736 and H7 is 0.836 (greater than 0.7), therefore
denoted strong positive relationships (Qalati et al., 2021; Bagheri et al., 2019; Ramayah et
al., 2018). On the other hand, Hs, and H7 are significant at 0 (less than 0.05) (Qalati et al.,

2021; Bagheri et al., 2019; Ramayah et al., 2018). Other information included in the test
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including mean for Hg is 0.742, and H7 is 0.840, with a low standard deviation for Hg is

0.055, and H7 is 0.033, this indicated the data are reliable as they are close to the mean.

Table 4.17: Hypotheses Testing for Pilot Test (Second-Order Model)

Path T —
Coefficient 120 5D giatistics  F VAlues  Decision

Hs TOE — TA — FP 0.736 0.742  0.055 13.456 0.000 Supported

H; TOE — TA — NFP 0.836 0.840  0.033  25.403 0.000 Supported

4.2.4.2 Goodness-of-Fit

Based on Table 4.18, the SRMR for first-order model (direct relationship) in pilot
test is 0.030 which signifies a good fit for the model (SRMR < 0.08) (Qalati et al., 2021;
Bagheri et al., 2019; Ramayah et al., 2018). The squared euclidean distance (d_ULS) is 4.245,

according to Ramayah et al. (2018) the value should be greater than 0.05 to establish a model

fit.

Table 4.18: Model Fit for First-Order Model (Pilot Test)
SRMR d_ULS d G Chi-square NFI
0.030 4.245 N/A Infinite N/A

Based on Table 4.19, the SRMR for second-order model (indirect relationship) pilot
test is 0.041 which is below 0.08, and this signifies a good fit for the model (Qalati et al.,
2021; Bagheri et al., 2019; Ramayah et al., 2018). The squared euclidean distance (d_ULS)
is 5.524, and the geodesic distance (d_G) is 6.931, according to Ramayah et al. (2018) the
values should be greater than 0.05 to establish a model fit. The Normal Fit Index (NFI) for
this study is 0.966, where an NFTI that is close to 1 means a good fit (Smeulders, Crama, &

Spieksma, 2019).
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Table 4.19: Model Fit for Second-Order Model (Pilot Test)

SRMR d_ULS d G Chi-square NFI
0.041 5.524 6.931 570.042 0.966
4.2.4.3 Structural Model

The R? values obtained from the first-order model during the pilot test are
summarized in Table 4.20, the R? for technological factors (T) is 0.999 with R? adjusted is
0.999, organisational factors (O) is 0.937 with R? adjusted is 0.930, and environmental
factors (E) is 0.998 with R? adjusted is 0.998, these results indicated a substantial result for
R2. Where, the financial performance (FP) is 0.640 with R? adjusted is 0.599, non-financial
performance (NFP) is 0.308 with R? adjusted is 0.284, and technology adoption (TA) is
0.579 with R? adjusted is 0.564 which demonstrated a moderate result. On the other hand,
based on the second-order model outcomes for this study as shown in Table 4.21, the R? for
financial performance (FP) is 0.579 with R? adjusted is 0.564, non-financial performance
(NFP) is 0.309 with R? adjusted is 0.284, and technology adoption (TA) is 0.579 with R?

adjusted is 0.564 which demonstrated a moderate result.

According to the Q? from first-order model as shown in Table 4.20 for technological
factors (T) is 0.439, organisational factors (O) is 0.531, and environmental factors is 0.573.
Where, for financial performance (FP) is 0.368, non-financial performance (NFP) is 0.419,
and technology adoption (TA) is 0.368. on the other hand, the Q? from second-order model
as shown in Table 4.21 for technology adoption (TA) is 0.368, financial performance (FP)
is 0.419, and non-financial performance (NFP) is 0.368. Based on Qalati et al. (2021) and
Ramayah et al. (2018) the Q? values for exceeding 0 indicates predictive relevance of the
exogenous constructs for the endogenous construct, therefore as all the Q? are greater than 0

it proved the predictive relevance of the inner model for this study.
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Table 4.20: Structural Model for First-Order Model (Pilot Test)
Cross Validated Redundancy

Coefficient of Determination

SSO SSE (=1 SSQ'; /SSO) R’ R’ adjusted
T 90.000 50.522 0.439 0.999 0.999
) 90.000 42.245 0.531 0.937 0.930
90.000 38.452 0.573 0.998 0.998
FP 120.000 75.856 0.368 0.640 0.599
NFP 180.000 104.543 0.419 0.308 0.284
TA 120.000 75.856 0.368 0.640 0.599

Table 4.21: Structural Model for Second-Order Model (Pilot Test)
Cross Validated Redundancy

Coefficient of Determination

o’ 2 2 g
SSO SSE (=1-SSE/SSO) R R° adjusted
FP 120.000 75.789 0.368 0.579 0.564
NFP 180.000 104.536 0.419 0.309 0.284
TA 120.000 75.789 0.368 0.579 0.564
4.3 Results

The total sample size of 150 respondents in this study was selected based on a cluster
sampling method. All respondents hold top management positions within their respective
SMEs, such as owner or director, executive, or manager, and each respondent represents
only one SME, as listed by SME Corporation Malaysia (2023). The demographic
information and descriptive statistics were analyzed using SPSS Version 29. The evaluation
of the measurement model in this study aimed to assess sampling accuracy and ensure data
appropriateness for this research. To achieve this, several tests were conducted, including
the Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of Sphericity, both performed using

SPSS Version 29 (Qalati et al., 2021).
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Given that this study employs a reflective-formative construct and uses PLS-SEM
for model analysis, the model was evaluated using both the first- and second-order models,
as adapted from the data analysis methods of Qalati et al. (2021) and Bagheri et al. (2019).
The evaluation of measurement model is also done through assessment for reflective
measurement is via PLS-SEM algorithm from SmartPLS 4.1 for (i) Internal Consistency
Reliability using both Cronbach’s alpha (o) and Composite Reliability (CR), (ii) Convergent
Validity (CV) to demonstrate how individual indicators reflect a construct that is converging
in comparison to indicators measuring other constructs, the index for this test is known as
Average Variance Extracted (AVE), a (ii1) discriminant validity test on Fornell and Larcker’s
(1981) criterion, where this criterion involves the Average Variance Extracted (AVE)
(Ramayah et al., 2018). A formative measurement is done through SmartPLS 4.1 for the
Collinearity on Variance Inflation Factor (VIF) for the purposes of evaluation for

measurement model as well.

On the other hand, the evaluation of the structural model in this study applied a path
analysis on path coefficient and Goodness-of-Fit (GoF), bootstrapping on Coefficient of
Determination (R?), and a blindfolding procedure on Stone-Geisser’s Q? Predictive
Relevance (Q?) for hypotheses testing purposes, and the test for this part is run based on the
first-order model for Hi, Ha, H3, Hs4 and Hs to demonstrate a direct relationship, and second-
order model for H¢ and H7 to demonstrate an indirect relationship (mediator) in accordance
to the studies from Qalati et al. (2021). The evaluation of structural model only applied
SmartPLS 4.1 for PLS-SEM algorithm’s path analysis, bootstrapping, and blindfolding tests.

The analyses for this study are carried out twice, primarily for the first-order model and
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subsequently for the second-order model, following an approach as outlined by Qalati et al.

(2021).

4.3.1 Descriptive Analysis

The general information in this study is analysed using SPSS Version 29’s
descriptive analysis specifically frequency test, including gender, age, education level,
position, component of SME in the service sector, age of SME in operation, duration of
technology adoption for SME, number of employees in SME, annual sales of SME, types of
technology adopted, and category of technology adoption. All the test is run with ordinary
frequency test, except for types of technology adopted is run as a multi-response frequency

test as referred to study from Qalati et al. (2021) and Bagheri et al. (2019).

4.3.1.1 Demographic Statistics of Respondents and SMEs

The general information in this study was analyzed using SPSS Version 29’s
descriptive analysis, specifically through frequency tests. This included variables such as
gender, age, education level, position, component of SME in the service sector, age of SME
in operation, duration of technology adoption for SME, number of employees in SME,
annual sales of SME, types of technology adopted, and category of technology adoption. All
tests were conducted using ordinary frequency tests, except for the types of technology
adopted, which were analyzed using a multi-response frequency test, as referenced in studies
by Qalati et al. (2021) and Bagheri et al. (2019). The demographic information from
respondents (Table 4.22) indicates that out of 150 respondents, 80 (53.5%) were female, and
70 (46.7%) were male. This suggests that women in many SMEs hold significant decision-

making authority, possibly more so than men. Additionally, the results show that the
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majority of SME representatives were aged between 26 to 35 years (71 respondents or
47.3%), followed by those aged 36 to 45 (35 respondents or 23.3%), those aged less than 25
years (25 respondents or 16.7%), those aged 46 to 55 (14 respondents or 9.3%), and those
aged above 56 years (5 respondents or 3.3%). This indicates that many key decision-makers

in technology adoption are within the 26 to 35-year age group.

In terms of education level, 120 respondents (80%) held an undergraduate
qualification, 15 respondents (10%) had a basic or secondary school qualification, 11
respondents (7.3%) held a master’s degree, 3 respondents (2%) had a PhD or doctorate
qualification, and 1 respondent (0.7%) held a professional certificate, categorized as "other"
in this study. This data reveals that individuals with undergraduate degrees are highly
involved in SMEs. Most of the SME representatives participating in this study were
managers, with 58 respondents (38.7%), followed by executives with 50 respondents
(33.3%). Additionally, 42 respondents were owners or directors who were willing to
participate in this study. This analysis provides a clear overview of the demographic
characteristics of the respondents, highlighting key trends in gender, age, education, and
roles within SMEs. These insights are crucial for understanding the context in which

technology adoption decisions are made within SMEs.
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Table 4.22: Demographic Information for Respondents

Frequency  Percent Valid Cumulative
Percent Percent
Gender Male 70 46.7 46.7 46.7
Female 80 533 53.3 100.0
Less than 25 25 16.7 16.7 16.7
Age 26 - 35 71 47.3 47.3 64.0
(years) 36-45 35 23.3 23.3 87.3
46 - 55 14 9.3 9.3 96.7
Above 56 5 33 33 100.0
Basic/ Secondary 15 10.0 10.0 10.0
Education  Undergraduate 120 80.0 80.0 90.0
Level Master's 11 7.3 7.3 97.3
PhD/ Doctorate 3 2.0 2.0 99.3
Other 1 0.7 0.7 100.0
Owner/ Director 42 28.0 28.0 28.0
Position  Eyccutive 50 333 333 61.3
Manager 58 38.7 38.7 100.0

The following Table 4.23 shows the demographic information from SMEs. Based on
the analyses out of 150 SMEs, most of the SMEs are categorised by both nature of business
for wholesale and retail, food and beverage and accommodation, as well as finance and
insurance, real estate, and business service, with 49 SMEs (32.7%), respectively. There are
another 37 SMEs (24.7%) categorised as uwutilities, transportation, information, and
communication; 2 SMEs (1.3%) categorised as government services, and 13 SMEs (8.7%)
categorised as other, which form from photographing services, education-related services,
workshop or training service providers, salons, legal consultations, and agricultural
consulting services. The result revealed that most of the SMEs in the service sector are
formed by the nature of business involved in wholesale and retail, food and beverage and
accommodation (49 SMESs), finance and insurance, real estate and business service (49

SMESs), and utilities, transportation, information, and communication (37 SMEs).
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The types of business entities in this study are mainly sole proprietorships with 68
SMEs (45.3%), follow-by partnerships with 42 SMEs (28%), private limited companies
with 36 SMEs (24%), and limited liability partnerships with 4 SMEs (2.7%). This indicates
that most SMEs in the service sector are formed by sole proprietorships. The study also
revealed that 54 SMEs (36%) were operated for 2 to 4 years, 38 SMEs (25.3%) were
operated for less than 2 years, 32 SMEs (21.3%) were operated for 5 to 7 years, 22 SMEs
(14.7%) were operated for more than 10 years, and 4 SMEs (2.7%) were operated for § fo
10 years. This shows that many SMEs (92 SMEs, or 61.3%) in the service sector have been
operating for less than 5 years at the time this survey was conducted. In addition, there are
94 SMEs (62.7%) are categorised as microenterprise with 0 to 4 employees, 35 SMEs
(23.3%) are categorised as small enterprises with 5 to 29 employees, and 21 SMEs (14%)
are categorised as medium enterprises with 30 to 75 employees.

The categorisation of SMEs is not limited to the number of employees alone but also
to annual sales. Based on the analysis outcome, 110 SMEs (73.3%) claimed their annual
sales were less than RM300,000 categorised as microenterprise, 27 SMEs (18%) claimed
their annual sales were between RM300,000 and RM3 million categorised as small
enterprises, and 13 SMEs (8.7%) claimed their annual sales were between RM3 million and
RM20 million categorised as medium enterprises. According to the official national SME
definition from SME Corporation Malaysia (2021), if a business fulfils either one of the of
the criteria across the different sizes of operation, then the smaller size will be applicable.
For example, if a firm’s sales turnover falls under microenterprise but employment falls
under small, the business will be deemed a microenterprise. Therefore, this study used
annual sales as a guideline for the categorisation of SMEs. According to the data outcomes,

both result from number of employees and annual sales on categorisation for SMEs into
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microenterprise, small enterprise, or medium enterprise supported majority of the SMEs in

service sector are formed by microenterprises.

Table 4.23: Demographic Information from SMEs
Valid Cumulative
Percent Percent

Frequency Percent

Utilities, Transportation, 37 247 247 24.7
Information and Communication
Wholesale and Retail, Food and 49 32.7 32.7 57.3
Beverage and Accommodation
Nature of
Business Finance and Insurance, Real 49 32.7 32.7 90.0
Estate and Business Service
Government Service 2 1.3 1.3 91.3
Others services 13 8.7 8.7 100.0
Sole Proprietorship 68 453 453 453
Type of  Partnership 42 28.0 28.0 73.3
Business 1 imjted Liability Partnership 4 2.7 2.7 76.0
Entlty (LLP)
Private Limited Company (S/B) 36 24.0 24.0 100.0
. Less than 2 years 38 25.3 25.3 253
Duration 5 4, 4 vears 54 360 360 61.3
Opei‘lzlltion 5 to 7 years 32 21.3 21.3 82.7
8 to 10 years 4 2.7 2.7 85.3
More than 10 years 22 14.7 14.7 100.0
Number of 0—4 (Micro) 94 62.7 62.7 62.7
Employees 5 —29 (Small) 35 23.3 233 86.0
30— 75 (Medium) 21 14.0 14.0 100.0
Annual  Less than RM300,000 110 73.3 73.3 73.3
Sales RM300,000 — RM3 Millions 27 18.0 18.0 91.3
RM3 Millions — RM20 Millions 13 8.7 8.7 100.0

In this study, respondents representing from each SMEs were allowed to choose for
more than one answer in the question of types of technology adopted (Table 4.24). Therefore,
a multiple-response test is run using SPSS version 29 for frequencies purposes. Based on the
data collected from respondents, social media such as LinkedIn, Facebook, Instagram, etc.
are the most adopted technology by SMEs, with 111 responses selecting this option. The

second most adopted technology by SMEs is cloud computing, such as storage, software,
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Al-powered tools, servers, etc., with 103 responses selecting this option. The third adopted
technology by SMEs is big data analytics, with 47 responses selected on this option,
followed by enterprise resource planning (ERP) with 43 responses selected on this option,
e-commerce such as Lazada, Shopee, etc. with 40 responses selected on this option, and
financial technology (Fintech) with 35 responses selected on this option. The least adopted
technology by SMEs is robotics, with 3 responses selecting this option mainly due to high
investment costs and the least relevant to SMEs operations. There are only 1 response

selected for social movements and developments.

Table 4.24: Multiple-Reponse on Types of Technology Adopted

Responses

Percent of
N Percent Cases
Cloud Computing 103 26.89 68.67
Robotics 3 0.78 2.00
Types of Social Media 111 28.98 74.00
Technology E-commerce 40 10.44 26.67
Adopted Financial Technology 35 9.14 23.33
Enterprise Resource Planning 43 11.23 28.67
Big Data Analytic 47 12.27 31.33
Other 1 0.26 0.67
Total 383 100 255.33

Based on the respondents' feedback, as shown in Table 4.25, 52 SMEs (34.7%) have
adopted technology for a duration of 13 to 24 months, 36 SMEs (24%) for 25 to 36 months,
35 SMEs (23.3%) for less than 12 months, 15 SMEs (10%) for more than 60 months, and
12 SMEs (8%) for 37 to 60 months. This data indicates that a significant majority of SMEs
(123 SME:s or 82%) in the service sector have adopted technology within the last three years.
This suggests a recent and substantial shift towards technological adoption among these

SMEs, reflecting the growing importance of integrating technology into their operations.
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Table 4.25: Duration of Technology Adoption

Frequency Percent Valid Cumulative
Percent Percent

Less than 12 months (1 year) 35 233 233 233
13 to 24 months (2 years) 52 34.7 34.7 58.0

25 — 36 months (3 years) 36 24.0 24.0 82.0

37 to 60 months (5 years) 12 8.0 8.0 90.0
More than 60 months (5 years) 15 10.0 10.0 100.0

Total 150 100.0 100.0

Furthermore, among the 150 SMEs, there are 72 SMEs (48%) categorised themselves
as early majority of technology adoption, where they are more careful with financial
investment and prefer to make decisions based on early adopters’ feedback on technology
adoption. Another 36 SMEs (24%) categorised themselves as early adopters, where they
observed innovators for decision-making on technology adoption. The other 14 SMEs (9.3%)
classified as innovators refer to SMEs that are taking risks and have more financial flexibility
for technology adoption in the early stages. Whereas both late majority (refers to SMEs that
only catch on when others have already adopted) and laggard (refers to SMEs that refuse to
change) consist of 14 SMEs (9.3%), respectively. This information is collected to understand

the general behaviour of SMEs in technology adoption as shown in Table 4.26.

Table 4.26: Category of Technology Adoption
Category of Technology Adoption

Frequency Percent Valid Cumulative
Percent Percent

Innovator 14 9.3 9.3 9.3
Early Adopter 36 24.0 24.0 333

Valid Early Majority 72 48.0 48.0 81.3
Late Majority 14 9.3 9.3 90.7
Laggard 14 9.3 9.3 100.0
Total 150 100.0 100.0
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4.3.1.2 Descriptive Statistics

Based on the descriptive statistics analysis shown in Table 4.27, all respondents are
valid, with no missing values reported throughout the study, indicating that all questions in
the survey were answered by the participants. The mean values for each variable in this study
are consistently high, with the mean for the independent variables of technological factors
(T) at 4.6662, organisational factors (O) at 4.5533, and environmental factors (E) at 4.5124.
For the dependent variables, the mean values are 4.5756 for financial performance (FP) and
4.6917 for non-financial performance (NFP), with the mediator for technology adoption also
having a mean of 4.6917. The consistently high mean values, all above 4.5, suggest that most
respondents strongly agreed or agreed with the statements related to technological factors,
organisational factors, environmental factors, and technology adoption. Additionally,
respondents rated their SMEs' financial and non-financial performance as better or much
better. The standard deviations for the variables in this study are relatively small, indicating
that the responses were tightly clustered around the mean. Specifically, the standard
deviations are 0.6539 for technological factors, 0.8591 for organisational factors, 0.8822 for
environmental factors, 0.8395 for financial performance, 0.7417 for non-financial
performance, and 0.6380 for the mediator, technology adoption. The small standard
deviations imply that the respondents had similar perceptions and assessments, with their
responses showing little variation from the average. This close clustering around the mean
suggests a high level of agreement among the respondents regarding the variables measured

in this study.
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Table 4.27: Descriptive Statistics

T (0) E FP NFP TA
Valid 150 150 150 150 150 150
N Missing 0 0 0 0 0 0
Minimum 1.00 1.00 1.00 1.00 1.00 1.00
Maximum 5.00 5.00 5.00 5.00 5.00 5.00
Mean 4.6662  4.5533 45124 45250 45756  4.6917
Std. Deviation 0.6539 0.8591 0.8822 0.8395 0.7417 0.6380
Number of Questions 14 12 14 4 6 4

4.3.2 Evaluation of the Measurement Model

For the purposes of data validation, an evaluation of the measurement model, in
accordance with the study by Qalati et al. (2021), was conducted using two primary methods.
Firstly, using SPSS Version 29 to run for Kaiser-Meyer-Olkin and Bartlett’s test. Secondly,
using SmartPLS 4.1 on Cronbach’s alpha and Composite Reliability, Convergent Validity,
Discriminant Validity on Fornell and Larcker’s (1981) and Collinearity on Variance

Inflation Factor (VIF).

4.3.2.1 Kaiser-Meyer-Olkin and Bartlett’s test

The evaluation of the measurement model for this study employed the Kaiser-Meyer-
Olkin (KMO) and Bartlett’s Test of Sphericity to assess sampling adequacy and ensure data
suitability for this study as shows in Table 4.28 (Qalati et al., 2021). Based on the results,
the KMO for technological factors is 0.915, organisational factors is 0.874, environmental
factors is 0.901, financial performance is 0.829, non-financial performance is 0.862, and
technology adoption is 0.834. This indicates that the KMO scores for all the variables in this
study are greater than 0.8. Based on Meseguer-Artola et al. (2020), a threshold of at least
0.80 is suitable for initiating factor analysis. According to the authors’ tabular for KMO in

between 0.80 to 0.90 is meritorious, and KMO greater than 0.9 is marvellous, as shown in
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Table 3.6 (Meseguer-Artola et al., 2020). This is also supported by Qalati et al. (2021) KMO,
which is higher than the acceptable level of 0.50, means substantial for explanatory factor
analysis. Bagheri et al. (2019) deem KMO results between 0.50 and 0.90 as reliable, and

values near 1.0 as optimal.

On the other hand, all the results for Bartlett's Test for this study are significant at
less than 0.001 (below the 0.05 significant level), which indicates this study is suitable for
conducting a factor analysis as shown in Table 4.28. This is in parallel with the outcomes
from the pilot test, and studies by Qalati et al. (2021) and Bagheri et al. (2019). The studies
indicated that a significant test result below 0.05 is considered good and therefore rejects the
null hypothesis, suggesting that the correlation matrix isn't an identity matrix, signifying
interrelationships between variables (Qalati et al., 2021; Bagheri et al., 2019). Therefore, all

the variable reliability and validity are proven for this study.

Table 4.28: Kaiser-Meyer-Olkin (KMO) & Bartlett’s Test

KMO Bartlett's Test
Technological Factors 0.915 <.001
Organisational Factors 0.874 <.001
Environmental Factors 0.901 <.001
Financial Performance 0.829 <.001
Non-financial Performance 0.862 <.001
Technology Adoption 0.834 <.001

4.3.2.2 Construct Reliability and Validity

The Internal Consistency Reliability for Cronbach’s alpha (o) used to measure
internal consistency of data provided an estimate of reliability based on the inter-correlation
of the observed indicators (Qalati et al., 2021). Based on the first-order model analysis as

shows in Table 4.29, the Cronbach’s alpha for the independent variable on technological
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factors is 0.957 (relative advantage is 0.952, compatibility is 0.980, and complexity is 0.923),
organisational factors is 0.920 (firm size is 0.974, top management support is 0.974, and
financial resources is 0.934), and environmental factors is 0.962 (competitive pressure is
0.946, customer pressure is 0.961, and government support is 0.989); the dependent variable
on financial performance is 0.950, and non-financial performance is 0.973; as well as the
mediator on technology adoption is 0.935. Based on Qalati et al. (2021), Cronbach’s alpha
for greater than 0.7 is good in the range between 0 to 1, which indicates the study is reliable.
This statement is also supported by Bagheri et al. (2019), Cortina (1993), and Cronbach
(1951), deeming Cronbach's alpha greater than 0.7 and above as an accepted threshold,
thereby demonstrating a higher-order construct. Another study by Arilaha et al. (2021) also
suggested that a reliable Cronbach's alpha should fall within the range of 0.60-0.95.
Therefore, the construct reliability and validity are proven for first-order model (Hi, H», Hs,

Hs and Hs).

The data analyses on composite reliability (CR) for first-order model analysis (Table
4.29) demonstrated that the CR for technological factors is 0.9720 (where the CR of sub-
dimensions for relative advantage is 0.9470, compatibility is 0.9830, and complexity is
0.9460), organisational factors is 0.9490 (where the CR of sub-dimensions for firm size is
0.9830, top management support is 0.9790, and financial resources is 0.9580), environmental
factors is 0.9760 (where the CR of sub-dimensions for competitive pressure is 0.9590,
customer pressure is 0.9710, and government support is 0.9910), financial performance is
0.9640, non-financial performance is 0.9780, and technology adoption is 0.9530. According
to Qalati et al. (2021) and Bagheri et al. (2019), the composite reliability is required to be

greater than 0.70 to demonstrate the high reliability of the findings and data that are suitable
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for further investigation. Therefore, the construct reliability and validity are proven for first-

order model (Hl, Hz, H3, Hy and Hs).

Furthermore, the convergent validity (CV) study was done for Average Variance
Extracted (AVE). Based on the first-order model analyses (Table 4.29), the AVE for
technological factors is 0.9210 (where the CV of sub-dimensions for relative advantage is
0.8160, compatibility is 0.9080, and complexity is 0.8150), organisational factors is 0.8620
(where the CV of sub-dimensions for firm size is 0.9510, top management support is 0.8850,
and financial resources is 0.8840), environmental factors is 0.9300 (where the CV of sub-
dimensions for competitive pressure is 0.8220, customer pressure is 0.8940, and government
support is 0.9570), financial performance is 0.8710, non-financial performance is 0.8830,
and technology adoption is 0.8370. According to Qalati et al. (2021) and Ramayah et al.
(2018), variables greater than 0.5 indicate that this study has achieved adequate convergent
validity. Therefore, the construct reliability and validity are proven for first-order model (Hi,

Hz, H3, Ha and Hs).

Table 4.29: Construct Reliability and Validity (First-Order Model)

Cronbach's Composi

alpha Reliali)(;filtt; AVE
Technological 0.957 0.972 0.921
Relative Advantage 0.925 0.947 0.816
Compatibility 0.980 0.983 0.908
Complexity 0.923 0.946 0.815
Organisational 0.920 0.949 0.862
Firm Size 0.974 0.983 0.951
Top Management Support 0.974 0.979 0.885
Financial Resources 0.934 0.958 0.884
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Table 4.29: Construct Reliability and Validity (First-Order Model) (continued)

Environmental 0.962 0.976 0.930
Competitive Pressure 0.946 0.959 0.822
Customer Pressure 0.961 0.971 0.894
Government Support 0.989 0.991 0.957
Financial Performance 0.950 0.964 0.871
Non-Financial Performance 0.973 0.978 0.883
Technology Adoption 0.935 0.953 0.837

The same test was repeated for the second-order model as shows in Table 4.30. Based
on the second-order model analysis the Cronbach’s alpha for technological-organisational-
environmental factors is 0.977, financial performance is 0.950, and non-financial
performance is 0.973; as well as the mediator on technology adoption is 0.935. Based on
Qalati et al. (2021), Cronbach’s alpha for greater than 0.7 is good in the range between 0 to
I, which indicates the study is reliable. The composite reliability for technological-
organisational-environmental factors is 0.980, financial performance is 0.964, and non-
financial performance is 0.978; as well as the mediator on technology adoption is 0.953.
According to Qalati et al. (2021) and Bagheri et al. (2019), the composite reliability is
required to be greater than 0.70 to demonstrate the high reliability of the findings and data
that are suitable for further investigation. Furthermore, the convergent validity for AVE for
technological-organisational-environmental factors is 0.840, financial performance is 0.871,
and non-financial performance is 0.883; as well as the mediator on technology adoption is
0.837. According to Qalati et al. (2021) and Ramayah et al. (2018), variables greater than
0.5 indicate that this study has achieved adequate convergent validity. Therefore, the

construct reliability and validity are proven for second-order model (H¢ and H7).
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Table 4.30: Construct Reliability and Validity (Second-Order Model)

Cronbach's alpha Composite Reliability AVE
TOE 0.977 0.980 0.845
FP 0.950 0.964 0.871
NFP 0.973 0.978 0.883
TA 0.935 0.953 0.837

Based on the results from Fornell and Larcker’s Criterion, the objectives for
establishing construct reliability and validity have been achieved for both the first- and
second-order models, as demonstrated in Table 4.31 and Table 4.32. The discriminant
validity for first-order model (Table 4.31) analyses for compatibility (CP) is 0.953,
competitive pressure (CPP) is 0.907, customer pressure (CS) is 0.946, complexity (CX) is
0.903, environmental factors (E) is 0.965, financial performance (FP) is 0.933, financial
resources (FR) is 0.940, firm size (FS) is 0.975, government support (GS) is 0.978, non-
financial performance (NFP) is 0.940, organisational factors (O) is 0.928, relative advantage
(RA) 15 0.903, technological factors (T) is 0.960, technology adoption (TA) is 0.915, and top
management support (TS) is 0.941. Therefore, the construct reliability and validity are

proven for first-order model (Hi, Hz, H3, H4 and Hs).
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Table 4.31: Discriminant Validity for First-Order Model

CP CPP CS CX E FP FR FS GS NFP 0] RA T TA TS
CP 0.953
CPP 0812 0.907
CS 0.776 0.931 0.946
CX 0.881 0.813 0.823 0.903
E 0.820 0.962 0.981 0.858  0.965
FP 0.795 0.789 0.770 0.764  0.820 0.933
FR 0.830 0.862 0.888 0.848 0931 0.809 0.940
FS 0.777 0.812 0.822 0.781 0.855 0.82 0.803 0.975
GS 0.788 0.852 0.908 0.850 0952 0.808 0945 084 0978
NFP  0.864 0.895 0.880 0.814 0912 0.883 0.845 0.886 0.864 0.940
O 0.865 0.895 0.873 0.864 0926 0.856 0935 0924 0914 0.894 0.928
RA 00911 0.847 0.783 0.855 0.835 0.774 0.807 0.800 0.790 0.850 0.877 0.903
T 0.970 0.859 0.828 0948 0873 0813 0864 0.821 0.845 0.880 0.906 0962 0.960
TA  0.891 0.808 0.731 0.804 0793 0736 076 0810 0.761 0.836 0.871 0921 0.909 0.915
TS  0.802 0.821 0.727 0.779 0797 0.753 0.804 0.771 0.762 0.765 0926 0.836 0.840 0.855 0.941
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On the other hand, the discriminant validity’s AVE on second-order model (Table
4.32) analyses showed the financial performance (FP) is 0.933, non-financial performance
(NFP) is 0.940, technology adoption (TA) is 0.915, and technological-organisational-
environmental factors (TOE) is 0.919. Therefore, the construct reliability and validity are

valid for second-order model (Hs and H7).

Table 4.32: Discriminant Validity for Second-Order Model

FP NFP TA TOE
FP 0.933
NFP 0.883 0.940
TA 0.736 0.836 0.915
TOE 0.858 0.926 0.891 0.919

4.3.2.3 Variance Inflation Factor

In this study, the Variance Inflation Factor (VIF) was assessed for both the first- and
second-order models during the pilot test and confirmed to be substantially reliable,
indicating no potential collinearity issues. This finding provided confidence that the study
could proceed without concerns of multicollinearity affecting the results. Where the same
test is run again in the actual test, based on the results it indicated that the VIF for first-order
model are 1.000 for all direct pathway from T to TA, O to TA, E to TA, TA to FP, and TA
to NFP. On the other hand, for second order model, the inner model VIF for this study from
TOE to TA, TA to FP, and TA to NFP are all 1.000 as well for all indirect pathway. The
result indicates that there is no potential issue (below VIF 3.3) with collinearity accordance

to Qalati et al. (2021) and Diamantopoulos and Siguaw (2006).
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4.3.3 Evaluation of the Structural Model

This evaluation of the structural model in this study applied a path analysis on path
coefficient and Goodness-of-Fit (GoF), bootstrapping on Coefficient of Determination (R?),
and a blindfolding procedure on Stone-Geisser’s Q? Predictive Relevance (Q?) for
hypotheses testing purposes, and the test for this part is run based on the first-order model
for Hi, Ha, H3, H4 and Hs to demonstrate a direct relationship, and second-order model for
He and H7 to demonstrate an indirect relationship in accordance to the studies from Qalati et

al. (2021).

This study used SmartPLS 4.1's PLS bootstrapping procedure to assess the
significance and relevance of structural model relationships. This method involves drawing
a large number of subsamples from the original sample and replacing them to calculate
bootstrap standard errors, which allows for the determination of approximate t-values for
testing the structural path's significance. The bootstrap results also help to approximate the
data's normality, allowing for the calculation of standard errors used in t-value computations
and mitigating non-normality issues. As recommended by Qalati et al. (2021) and Ramayah
et al. (2018), 5000 bootstraps should be used to ensure robustness. Prior research has
suggested using the Percentile Method to construct confidence intervals for parameters, with
the system assuming a symmetrical bootstrap distribution (normal distribution) by default.
The blindfolding procedure entails systematically omitting and predicting each data point
from the reflective measurement model's endogenous construct indicators (Ramayah et al.,
2018). It is tailored to endogenous constructs with reflective measurement model
specifications. If the predictions closely match the original values with minimal prediction

error, the path has a high predictive accuracy.
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4.3.3.1 Hypotheses Testing

The following Table 4.33 demonstrated the path coefficient and hypotheses testing
on direct relationship for Hi, H>, H3, Hs and Hs, based on the results as generated from first-
order model on the path coefficient for this study indicated that all the results for Hi, Hz, Hs,
Hs and Hs are supported. This is because the path coefficient values involve standardisation
within a range from -1 to +1, where the coefficients for this study in their direct relationship
among variables are generally closer to +1 and denote strong positive relationships (Qalati
et al., 2021; Bagheri et al., 2019; Ramayah et al., 2018). The path coefficient for Hion T to
TA i1s 0.721, where sub-dimensions for RA to T is 0.361, CP to T is 0.349, and CX to T is
0.332. The path coefficient for H> on O to TA is 0.463, where sub-dimensions for FS to O
is 0.359, TS to O is 0.365, and FR to O is 0.353. The path coefficient for H3 on E to TA is -
0.265, where sub-dimensions for CPP to E is 0.352, CS to E is 0.344, and GS to E is 0.340.
The path coefficient for H4 for TA to FP is 0.736, as well as Hs for TA to NFP is 0.836.
While coefficients near +1 are statistically significant, the significance for this study is also
validated through bootstrapping to ascertain a path coefficient of at least 0.05 significance
level (Qalati et al., 2021; Bagheri et al., 2019; Ramayabh et al., 2018). The analyses are run
in accordance with the criteria from Qalati et al. (2021) and Bagheri et al. (2019), where the
t-value should be greater than 1.96 and the p-value should be less than 0.05 via a two-tail
analysis. Where, the p-value for H; and its sub-dimensions are 0, for Hz is 0.034 and its sub-
dimensions are 0, for H3 is 0.038 and its sub-dimensions are 0, for Hs1s 0, as well as Hs is 0.
These results indicated that all the variables are significant at less than 0.05. Other
information included in the test including mean for H; is 0.721, H» is 0.455, H3 is 0.254, Ha
is 0.741, and Hs is 0.839, with a low standard deviation for Hj is 0.180, H» is 0.218, H3 is

0.128, H4is 0.055, and Hs is 0.033 this indicates the data are reliable as they are close to the
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mean. Therefore, the hypotheses testing is found supported in first-order model on direct
relationship for Hi, Hz, H3, Hs and Hs. The results are similar to the studies from Nguyen et
al. (2024) for a study on social media adoption and TOE framework, Teh et al. (2024) for a
study on the top management support in the adoption of cloud computing, Abdurrahman et
al. (2024) for a study on digital transformation and TOE framework, as well as Xie et al.

(2024) computing adoption and TOE framework.

Table 4.33: Path Coefficient and Hypotheses Testing for First-Order Model
Path T

Coefficient Mean SD statistics P values Decision

H; T—>TA 0.721 0.721  0.180 4.001 0.000  Supported
RA 5T 0.361 0.360  0.011 32.735 0.000  Supported
CP—>T 0.349 0350  0.011  31.703 0.000  Supported
CX—>T 0.332 0331  0.007  47.358 0.000  Supported

H O0-5TA 0.463 0.455 0218 2.125 0.034  Supported
FS—>O0 0.359 0.358  0.008 45284 0.000  Supported

TS > O 0.365 0364  0.011  33.581 0.000  Supported

FR - O 0.353 0.354  0.008  47.024 0.000  Supported

H; E > TA -0.265 -0.254  0.128 2.073 0.038  Supported
CPP > E 0.352 0.349  0.008 44311 0.000  Supported
CS—>E 0.344 0.347  0.011 31.124 0.000  Supported

GS > E 0.340 0.34 0.006  57.559 0.000  Supported

Hi TA->FP 0.736 0.741  0.055  13.428 0.000  Supported
Hs TA — NFP 0.836 0.839  0.033  25.373 0.000  Supported

Based on the results for the path coefficient and hypotheses testing in the second-
order model, which demonstrates an indirect relationship (mediating effects), the path
coefficients for H6 and H7 are supported, as shown in Table 4.34. The path coefficient for

H6 is 0.736, and for H7, it is 0.836, both of which are greater than 0.7, indicating strong
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positive relationships. These findings are consistent with previous studies by Qalati et al.
(2021), Bagheri et al. (2019), and Ramayah et al. (2018), which also demonstrated the
strength of these relationships. Additionally, the significance levels for H6 and H7 are both
0 (less than 0.05), further supporting the hypotheses. The mean values for H6 and H7 are
0.742 and 0.840, respectively, with low standard deviations of 0.055 for H6 and 0.033 for
H7. This low standard deviation indicates that the data are reliable and closely aligned with
the mean values. Consequently, the hypotheses testing results support the second-order
model's indirect relationships for H6 and H7 with the mediator. These findings align with
similar studies, such as those by Nguyen et al. (2024) on social media adoption and the TOE
framework, Teh et al. (2024) on top management support in cloud computing adoption,
Abdurrahman et al. (2024) on digital transformation and the TOE framework, and Xie et al.
(2024) on computing adoption and the TOE framework. These consistent results further
validate the reliability and applicability of the TOE framework in studying technology

adoption and its impact on SME performance.

Table 4.34: Path Coefficient and Hypotheses Testing for Second-Order Model

Path T —
Coefficient 120 5D giatistics  F VAlues  Decision
Hs TOE — TA — FP 0.736 0.742  0.055 13.456 0.000 Supported

H; TOE — TA — NFP 0.836 0.840  0.033  25.403 0.000 Supported

4.3.3.2 Goodness-of-Fit (GoF)

This study assessed the Goodness-of-Fit (GoF) for model fit using Standardised Root
Mean Square Residual (SRMR) as a key metric to assess the absolute mean value of
covariance residuals (Qalati et al., 2021; Bagheri et al., 2019). The SRMR converts both the

sample covariance matrix and the predicted covariance matrix into correlation matrices. This
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gives the study a way to measure how different the observed and expected correlations are
and to check if the model fits. Typically, a value below 0.10 or 0.08 (SRMR < 0.08) signifies
a good fit, and a value of 0 indicates a perfect fit, aiding in the identification and rectification
of potential model misspecification (Qalati et al., 2021; Bagheri et al., 2019; Ramayabh et al.,
2018). Therefore, based on the data analyses indicated in Table 4.35, the SRMR for first-
order model (direct relationship) of this study is 0.052 which is below 0.08, and this signifies
a good fit for the model. The squared euclidean distance (d_ULS) is 5.378 (greater than 0.05)
which establish a model fit for the first-order model (Ramayah et al., 2018). The results are
also supported by the studies from Yan and Ge (2024) for a study on technology adoption,
Ayesha (2024) for a study on adoption of cybersecurity, as well as Monson and Macauley

(2024) for the study on e-commerce adoption.

Table 4.35: Model Fit for First-Order Model
SRMR d_ULS d G Chi-square NFI
0.052 5.378 N/A Infinite N/A

Based on the data analyses indicated in Table 4.36, the SRMR for second-order
model (indirect relationship) in this study is 0.046 which is below 0.08, and this signifies a
good fit for the model (Qalati et al., 2021; Bagheri et al., 2019; Ramayah et al., 2018). The
squared euclidean distance (d_ULS) is 0.573, and the geodesic distance (d_G) is 2.354, where
both values greater than 0.05 established a model fit according to Ramayah et al. (2018). The
Normal Fit Index (NFT) for this study is 0.766, where an NFI that is close to 1 means a good

fit (Smeulders, Crama, & Spieksma, 2019).
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Table 4.36: Model Fit for Second-Order Model

SRMR d_ULS d G Chi-square NFI
0.046 0.573 2.354 1488.099 0.766
4.3.3.3 Structural Model

This study evaluated the significance and relevance of the structural model
relationships utilising the PLS-SEM bootstrapping procedure. The test is done as accordance
to Qalati et al. (2021), Bagheri et al. (2019), and Ramayah et al. (2018) by employing 5000
bootstraps is advisable to ensure robustness. Prior studies have suggested the used of the
Percentile Method to construct confidence intervals for parameters, generally assuming a
symmetrical bootstrap distribution (normal distribution) by default in the system settings.
The model's predictive accuracy is assessed using the Coefficient of Determination (R?),
where R? signifies the variance in the endogenous construct elucidated by all connected
exogenous constructs, ranging between 0 and 1. Higher values denote greater predictive
accuracy (Ramayah et al., 2018). Typically, there are three benchmarks for acceptable R?
according to a research done by Qalati et al. (2021) that R? values of greater than 0.60
(substantial), 0.33 (moderate), and 0.19 (weak), aligning with findings by Chin (2010).
Therefore, based on the first-order model outcomes for this study as shown in Table 4.37,
the R? for technological factors (T) is 1.000 with R? adjusted is 1.000, organisational factors
(O) is 1.000 with R? adjusted is 1.000, and environmental factors (E) is 1.000 with R?
adjusted is 1.000, these results indicated a substantial value for R2. Where, the financial
performance (FP) is 0.541 with R? adjusted is 0.538 which demonstrated a moderate, and
non-financial performance (NFP) is 0.699 with R? adjusted is 0.697 which demonstrated a
substantial result. The R? for technology adoption (TA) is 0.848 with R? adjusted is 0.845
which demonstrated a substantial result. On the other hand, based on the second-order model

outcomes as shown in Table 4.38, the R? for technology adoption (TA) is 0.794 with R?
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adjusted is 0.793 which demonstrated a substantial result, financial performance (FP) is
0.542 with R? adjusted is 0.539 which demonstrated a moderate, and non-financial
performance (NFP) is 0.699 with R? adjusted is 0.697 which demonstrated a substantial
result. Therefore, this indicated that both models for first- and second order are accepted in
this study. The results are supported by Fatima et al. (2024) on a study for influence of Al
implementation and TOE framework, as well as Samat et al. (2024) on a study for social

media marketing adoption between TOE framework and competitive intelligence.

Furthermore, this study evaluated the predictive relevance of the path model using
the blindfolding procedure. This technique, commonly employed to assess predictive
relevance, is calculated through It's specifically applied to endogenous constructs with
reflective measurement model specifications. If the predictions closely align with the
original values with minimal prediction error, it indicates a high level of predictive accuracy
for the path. A study from Qalati et al. (2021) suggested utilising the Cross-Validated
Redundancy (CVR) approach, employing the path model to estimate the structural model.
Based on Qalati et al. (2021) and Ramayah et al. (2018), the Stone-Geisser’s Q? Predictive
Relevance (Q?) values exceeding 0 (Q?> 0) indicate predictive relevance of the exogenous
constructs for the endogenous construct. According to the Q? from first-order model as
shown in Table 4.37 for technological factors (T) is 0.907, organisational factors (O) is 0.849,
and environmental factors is 0.918. Where, for financial performance (FP) is 0.468, non-
financial performance (NFP) is 0.610, and technology adoption (TA) is 0.688. On the other
hand, the Q? from second-order model as shown in Table 4.38 for technology adoption (TA)
is 0.654, financial performance (FP) is 0.468, and non-financial performance (NFP) is 0.610.

Based on Qalati et al. (2021) and Ramayah et al. (2018) the Q? values for exceeding 0
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indicates predictive relevance of the exogenous constructs for the endogenous construct,
therefore as all the Q? are greater than 0 it proved the predictive relevance of the inner model
for this study. Therefore, this indicated that both inner models for first- and second order are
accepted in this study. The results are supporting by studies from Komathi and Sim (2024)
on a study for TOE framework in e-commerce adoption, Wachyuni et al. (2024) on a study

for digital technology adoption, and Abu-Silake et al. (2024) on a study for digital tax

platforms.
Table 4.37: Structural Model (First-Order Model)
Cross Validated Redundancy Coefficient of Determination
SSO SSE (=1 SSQ'; /SSO) R’ R’ adjusted
450.000 41.736 0.907 1.000 1.000
0] 450.000 67.791 0.849 1.000 1.000
450.000 36.909 0.918 1.000 1.000
FP 600.000 319.216 0.468 0.541 0.538
NFP 900.000 350.855 0.610 0.699 0.697
TA 600.000 187.051 0.688 0.848 0.845
Table 4.38: Structural Model (Second-Order Model)
Cross Validated Redundancy Coefficient of Determination
SSO SSE (=1 Sg; /SS0) R’ R’ adjusted
FP 600.000 319.039 0.468 0.542 0.539
NFP 900.000 350.705 0.610 0.699 0.697
TA 600.000 207.714 0.654 0.794 0.793
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4.4  Discussion

Overall, there are seven hypotheses been tested in this study for both pilot test and
final test using the same methods for both measurement and structural evaluation. Based on
the results, both pilot and final test demonstrated similar result outcomes for validity tests
and from H; to Hy indicated that this study is valid and reliable. This is also supported by
the reliability and validity tests as conducted in this study. Both tests are conducted and
analysed in a same method to ensure the consistency of this study. Therefore, all the seven
hypotheses are discussed in the following. Firstly, there is a significant strong positive
relationship between technological factors and the technology adoption (Hi) with a path
coefficient for 0.721 (greater than 0.7). Where in this study the technological factors’ sub-
dimensions, such as relative advantage, compatibility, and complexity also demonstrated a
positive correlation with the subject study. This is also supported by the findings from Marei
(2024) for the study on TOE framework on software adoption, Legesse et al. (2024) for the
study on adoption of blockchain technology, and Li at al. (2024) for the study on adoption
of 0T, as well as Ahad and Busch (2023) for the study on mobile system adoption. Existing
technologies lay as the groundwork, setting the scope and pace for potential technological
advancements (Omrani et al., 2022; Tornatzky & Fleischer, 1990; Tornatzky & Klein, 1982).
Simultaneously, those market-available innovations served as benchmarks, delineating the
boundaries of possibility, and presenting pathways for adaptation and evolution. Where
those industries that face gradual or synthetic technological changes can adopt them more
slowly. But those industries that face sudden innovations need to make quick decisions to
stay competitive (Qalati et al., 2021; Baker, 2012; Tornatzky et al., 1990). Typically, SMEs
lean towards technologies that offer ease of use, as the majority are disinclined to invest

extensive time and resources in learning intricate innovations (Disu & Yo, 2018).

143



Secondly, there is a significant positive relationship between organisational factors
and the technology adoption (H>) with a path coefficient for 0.463. Where, organisational
factors’ measurement such as firm size, top management support, and financial resources
demonstrated a positive correlation with the subject study. This is also supported by the
findings from Lakhwani et al. (2020) for the study of technology adoption on organisation
productivity, Marei (2024) for the study on TOE framework on software adoption, Legesse
et al. (2024) for the study on adoption of blockchain technology, as well as Ahad and Busch
(2023) for the study on mobile system adoption. Employees are more likely to embrace
transitions on technology adoption when the administrative environment fosters high morale
and encourages proactive behaviour, thereby enhancing SMEs' competencies and ensuring
long-term sustainability (Dadhich & Hiran, 2022). Communication processes led by top
management can foster innovation by creating an environment conducive to change and
supporting technology adoption aligning with the firm's mission and vision (Nguyen et al.,
2022; Nguyen & Petersen, 2017). The availability of financial backing emerges as a critical
determinant shaping the likelihood of embracing new technologies within SMEs (Nguyen &
Petersen, 2017). A higher monetary investment allocation towards initiating and sustaining
technological changes can significantly contribute to building a competitive edge for SMEs
within the market (Kumar & Krishnamoorthy, 2020; Maroufkhani, Wan Ismail, &

Ghobakhloo, 2020).

Thirdly, there is a significant negative relationship between environmental factors
and the technology adoption (H3z) with a path coefficient for -0.265. Where, environmental
factors’ measurement such as competitive pressure, customer pressure, and government

support, demonstrated a positive correlation with the subject study. This is also supported
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by the findings from Zhu et al. (2024) for the study on environmental technology, Grani¢
(2023) for the study on technology adoption, Adao et al. (2024) for the study on technology
adoption, and Li at al. (2024) for the study on adoption of IoT. Extensive research
underscores the paramount importance of environmental factors in dictating the trajectory
of technology implementation within SMEs. These environmental factors consideration
served as critical determinants that contextualise and shape the adoption of technology
(Muhamad et al., 2021; Sallehudin, Aman, Razak, Ismail, Fadzil, & Baker, 2019; Alshamaila
& Papagiannidis, 2013; Lin, 2013). Intense competition in industries has spurred firms to
engage in innovative efforts, as evidenced by the impact of leading companies in value
chains, which has driven the adoption of collaborative innovation practices (Zhong & Hee,
2023; Baker, 2012; Tornatzky & Fleischer, 1990). The technological progress is made
possible by the robustness of the technology infrastructure. The presence of proficient
workforce and convenient availability of technology services fosters innovation, particularly
in situations where cost is a concern (Zhong & Hee, 2023; Jia, Guo, & Barnes, 2017; Baker,

2012; Tornatzky & Fleischer, 1990).

Fourthly, there is a significant strong positive relationship between technology
adoption and the financial performance of SMEs (H4) with a path coefficient for 0.736
(greater than 0.7). This is also supported by the findings from Abdelwahed et al. (2024) for
the study on blockchain technology adoption, Marei (2024) for the study on TOE framework
on software adoption, Ahinful et al. (2023) for the study on financial performance, as well
as Badghish and Soomro (2024) for the study on Al adoption. Previous study by Ahmad and
Jamil (2020), Majenga and Mashenene (2014), Annastazia and Roberts (2014), Tundui and

Tundui (2012), and Nyangoma (2012), laid a foundation for assessing the financial
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performance of SMEs, considering parameters like profit, operating profit, sales, and cash
flow. Study from Nyangoma (2012) also emphasised the critical role of initial wealth
generation in SMEs for sustaining market presence and achieving robust financial
performance. This insight underscores that the financial success of SMEs hinges on their
adeptness in efficiently leveraging assets and generating cash flow, aspects often influenced

by technology adoption (Ahmad and Jamil, 2020).

Fifthly, there is a significant strong positive relationship between technology
adoption and the non-financial performance of SMEs (Hs) with a path coefficient for 0.836
(greater than 0.7). This is also supported by the findings from Amirrudin et al. (2024) for the
study on social media adoption and non-financial performance, Rashid (2024) for the study
on social media adoption, as well as Badghish and Soomro (2024) for the study on Al
adoption. This result is aligned with previous studies by Ahmad and Jamil (2020), Daniel
and Okibo (2014), and Christopher and David (2003), focusing on assessing the non-
financial performance of SMEs in terms of their valued customers, employees' conditions,
and product development. The study from Christopher and David (2003) emphasised that
customer loyalty and employee satisfaction significantly impact SMEs' non-financial
performance, ultimately affecting their profitability (Ahmad & Jamil, 2020). Enhanced SME
performance correlates with higher levels of customer and employee loyalty, indicating
satisfaction with the provided products or services. A business's ability to address customer
needs fosters satisfaction and loyalty. Moreover, Ahmad and Jamil (2020) and Daniel and
Okibo (2014) highlighted employee growth, market expansion, and product development as
critical indicators for non-financial performance. Venturing into new markets or diversifying

product ranges positively influences an enterprise's performance (Ahmad & Jamil, 2020).
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Sixthly, there is a strong mediating effect of technology adoption on the relationship
between technological-organisational-environmental factors and the financial performance
of SMEs (He) with a path coefficient for 0.736 (greater than 0.7). This is also supported by
the findings from Mataruka and Muzurura (2023) for the study on adoption of social media
using TOE framework, Ahinful et al. (2023) for the study on financial performance, as well
as Hossain and Azam (2023) for the study on effects of TOE on e-marketplace. This result
is similar to the past studies from Thaha et al. (2022), Qalati et al. (2021), and Bagheri et al.
(2019), where technology adoption is expected to reduce costs, increase output without
increasing prices, and improve the quality of services and goods produced. In many areas,
companies used the TOE framework to better understand their firm commitment to
technology adoption, as it reveals their intention to embrace technologies (Nguyen et al.,
2022). Understanding financial statements and making money from scratch are the two main

things that determine a small business's financial performance.

Lastly, there is a strong mediating effect of technology adoption on the relationship
between technological-organisational-environmental factors and the non-financial
performance of SMEs (H7) with a path coefficient for 0.836 (greater than 0.7). This is also
supported by the findings from Amirrudin et al. (2024) for the study on social media adoption
and non-financial performance, Hassan et al. (2023) for the study on technology readiness,
as well as Mataruka and Muzurura (2023) for the study on adoption of social media using
TOE framework. This result is similar to the past studies by Thaha et al. (2022), Qalati et al.
(2021), and Bagheri et al. (2019), where technology adoption helps businesses stay ahead of
the competition by improving customer service, management performance, and the quality

of information. The widespread use of technology has drastically changed how businesses
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operate and has an impact on consumer behaviour, tastes, and spending patterns. It's good
for management strategies like communication, getting information, data management,
making decisions, and knowledge management, as Adeosun et al. (2008) point out.
Technology helps businesses to stay ahead of the competition by improving customer service,
management performance, and the quality of information. Businesses can also get an edge

with technology (Thaha et al., 2022).

4.5  Chapter Summary

This chapter covered the industry experts' pre-test of the study to find areas that
needed improvement. Based on the feedback, there are minor changes required for
improvement in Part A for two questions, then the rest can proceed with no changes. In order
to validate the data after an amendment, a pilot test is carried out with 30 SMEs in the
Sarawak service sector as the target audience. To ensure an accuracy for actual test, the 30
SMEs are chosen based on a separate target, means those who are involved in this pilot test
are not longer to be included in the actual test. Frequencies, multiple responses, and other
descriptive data, as well as descriptive statistics are analysed using the descriptive analysis
using SPSS Version 29. Numerous tests, including the KMO and Bartlett's test (used SPSS),
Cronbach’s alpha, composite reliability, convergent validity, discriminant validity, and VIF
from SmartPLS 4.1 are used to evaluate the measurement model. On the other hand, the
structural model was evaluated using a variety of techniques, including path analysis,
bootstrapping, and blindfolding from SmartPLS 4.1. Finally, a summary of the chapter and

a discussion of the study based on the data analyses.
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CHAPTER 5

CONCLUSION

5.0  Introduction

This chapter provided an overall conclusion of the study, focusing on the descriptive
analysis, which covered demographic information and the descriptive statistics of the data.
A summary of the evaluation of the measurement model, including KMO and Bartlett’s test,
Cronbach’s alpha, composite reliability, convergent validity for AVE, and collinearity for
VIF, was also presented. Additionally, the chapter summarized the evaluation of the
structural model, covering hypotheses testing, goodness-of-fit, and the outcomes of the
structural model. Finally, sound recommendations were made for future studies, based on

the limitations of this study and potential areas for future expansion.

5.1 Summary

In summary, SMEs in the service sector in Malaysia are facing exceptional
challenges, such as disrupted supply chains and shifts in consumer behavior (Irawan, 2020).
To overcome these obstacles, many SMEs have accelerated their efforts toward
technological transformation, aiming not only to survive but also to thrive in the post-
pandemic era (Irawan & Asfiah, 2022). Therefore, conducting research on the service sector
in Sarawak is crucial, as it plays a significant role as one of the largest contributors to
Malaysia's GDP. Research in Sarawak can yield valuable insights, aiding in the identification
of areas for enhancement in the region. Based on the demographic information collected,
female respondents outnumber male respondents, indicating that many women now hold

important decision-making roles. This observation is supported by Calabro et al. (2024), who
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noted a growing trend of women from business-owning families being appointed to
leadership roles. The data also shows that representatives from SMEs are mostly aged
between 26 and 35 years, suggesting that many technology adoption decisions are made by
individuals within this age group. This finding is consistent with studies by Bruce et al. (2023)
and Qalati et al. (2021), which applied similar measurement methods. In terms of education
level, the majority of respondents hold an undergraduate qualification, revealing that
undergraduates are highly involved in the current SME landscape. Block et al. (2023)
support this, noting that collaborating with higher education institutions for undergraduate
talent can help SMEs reduce the risk and uncertainty associated with entrepreneurship and
catch up with larger corporations. Most of the SME representatives who participated in this
study are managers, which aligns with findings from Kindstrom et al. (2024) that explored

how managers can better understand the challenges related to growth over time.

The SMEs involved in this survey are primarily from (i) wholesale and retail, food
and beverage, and accommodation, and (ii) finance and insurance, real estate, and business
services. This study mainly involved SMEs with sole proprietorship registrations, indicating
that most SMEs in the service sector are formed by sole proprietorships. Additionally, many
SMEs (92) in the service sector have been operating for less than 5 years at the time this
survey was conducted. Ahinful et al. (2023) found that firm age is associated with SME
performance. Moreover, the majority of SMEs (110) are categorized as microenterprises due

to their annual sales being less than RM300,000 per annum.

The study also indicated that social media is ranked as the top technology adopted

by SMEs, followed by cloud computing as the second most adopted technology. Big data
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analytics ranks third, followed by enterprise resource planning (ERP), e-commerce, and
financial technology (Fintech). The least adopted technology by SMEs is robotics, likely due
to high investment costs and its limited relevance to SME operations. Based on the
respondents’ feedback, most SMEs (123) in the service sector have adopted technology for
less than 3 years, with most of them (72 SMEs) categorizing themselves as early adopters of
technology, indicating a cautious approach to financial investment and a preference for

basing decisions on the feedback from other early adopters.

The descriptive statistics of this study show that all respondents are valid, with no
missing values throughout the study, meaning that respondents answered all survey
questions. The mean for this study is generally above 4.5, indicating that most respondents
rated technological factors, organisational factors, environmental factors, and the mediator
on technology adoption as 4 (agree) or 5 (strongly agree). They also rated financial
performance and non-financial performance as 4 (better) or 5 (much better). The small
standard deviation for variables indicates that the standard deviation for this study is close
to the mean, suggesting consistency in the responses. The KMO for this study on
organisational factors, financial performance, non-financial performance, and technology
adoption ranged between 0.80 and 0.90, indicating a meritorious level, while technological
factors and environmental factors scored above 0.9, indicating a marvelous level. This
suggests that the study is substantial for explanatory factor analysis (EFA). Furthermore, all
results for Bartlett's Test are significant at less than 0.001 (below the 0.05 significance level),

confirming the suitability of the study for factor analysis.
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In the evaluation of the measurement model, the Cronbach’s alpha (o) for both first-
and second-order models indicated that all variables scored above 0.7, which is considered
good. Findings from Izah et al. (2024) emphasize the importance of Cronbach’s alpha in
ensuring the validity of measurement instruments, particularly in consistently measuring
intended constructs across diverse contexts. Similarly, composite reliability in this study also
scored above 0.70 for both first- and second-order models, indicating high reliability of the
findings and that the data is suitable for further investigation. Convergent validity for both
models also exceeded 0.5, demonstrating adequate convergent validity. According to
Shimels et al. (2024), high internal consistency and validity of items with a good fit to the
data suggest the potential accuracy of the domains. Discriminant validity for both first- and
second-order models was achieved according to the Fornell and Larcker’s Criterion. The
inner Variance Inflation Factor (VIF) for this study indicated no potential issues with

collinearity.

Regarding the evaluation of the structural model, the path coefficient indicated that
all hypotheses (Hi, Hz, H3, H4, Hs, Hg, and Hy) are supported, as the coefficients are generally
closer to +1 or —1. A low standard deviation for all hypotheses indicates that the data is
reliable, as it is close to the mean. The results for hypotheses testing on path coefficients
with low standard deviation are similar to studies by Nguyen et al. (2024) on social media
adoption and the TOE framework, Teh et al. (2024) on top management support in cloud
computing adoption, Abdurrahman et al. (2024) on digital transformation and the TOE
framework, as well as Xie et al. (2024) on computing adoption and the TOE framework. The
SRMR for this study is below 0.08 for both first- and second-order models, signifying a good

fit for both models. The results are supported by studies by Yan and Ge (2024) on technology
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adoption, Ayesha (2024) on cybersecurity adoption, and Monson and Macauley (2024) on
e-commerce adoption. The R? in this study indicated that both first- and second-order models
are accepted, supported by studies by Fatima et al. (2024) on the influence of Al
implementation and the TOE framework, and Samat et al. (2024) on social media marketing
adoption between the TOE framework and competitive intelligence. All Q? values greater
than 0 proved the predictive relevance of the inner model for this study, indicating that both
inner models are accepted. The results are supported by studies from Komathi and Sim (2024)
on the TOE framework in e-commerce adoption, Wachyuni et al. (2024) on digital

technology adoption, and Abu-Silake et al. (2024) on digital tax platforms.

5.2 Theoretical and Practical Implication

This study has several theoretical and practical implications. It provides insights into
the relationship between technological, organisational, and environmental (TOE) factors and
technology adoption. Specifically, it examines whether technology adoption mediates the
relationship between these TOE factors and the financial performance of SMEs in Sarawak's
service sector, as well as whether it mediates the relationship between TOE factors and the

non-financial performance of these SMEs.

5.2.1 Theoretical Implications

There is growing interest in how technology adoption can support SME businesses.
This study broadens and enriches the current body of literature by introducing novel insights,
thereby contributing to the ongoing discourse in this field. The concept of technology
adoption in this study encompasses the intention of SMEs to adopt and use technology

(Makame et al., 2023). Sarawak is strongly promoting technology adoption across all
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economic sectors to foster a digitally driven economy that increases productivity, efficiency,
and higher-skilled employment opportunities (Lihan, 2023). By employing the TOE
framework as a foundation, this study extends the theoretical implications to include an
understanding of the relationships between TOE factors and technology adoption. It further
explores whether technology adoption mediates the relationship between TOE factors and

both the financial and non-financial performance of SMEs in Sarawak’s service sector.

This study validates the TOE factors from the TOE model in relation to technology
adoption and the performance of SMEs. It contributes to the existing literature on the TOE
framework by providing a more comprehensive understanding of how assessing
technological factors helps determine their potential impact on SMEs and their competitive
landscape (Bryan & Zuva, 2021), how organisational factors shape strategic decisions and
innovation efforts in SMEs (Zhong & Hee, 2023), and how environmental factors drive
technological advancement, including industry structures, technology infrastructure, and
regulatory frameworks (Disu & Yo, 2018). Additionally, this study bridges gaps in the
academic understanding of the TOE factors and technology adoption, combining theoretical
insights with practical applications. It explores the relationship between academia and
practice, filling gaps in existing literature while enhancing our understanding of SME

performance.

5.2.2 Practical Implications
This study has practical implications for SMEs, decision-makers, and the government
regarding technology adoption. It analyzed technological, internal, and external factors

influencing technology adoption decisions at the organisational level. Understanding the
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relationship between these significant factors and technology adoption can help SMEs gain
a competitive advantage by encouraging them to adopt technology. This study also serves as
a guideline for policymakers seeking to better understand technology adoption in the service
sector, providing insights into developing strategies and support systems that will nurture

and sustain SME businesses.

Studies on SMEs are essential to the economy, as they contribute significantly to
employment, innovation, and sustainable economic growth. Many SMEs still face
challenges in integrating technology due to technological, organisational, and environmental
factors, compounded by an increasing need to address performance-sustainability concerns
(Pandya, 2012). Inadequate physical and technological infrastructure was also found to be a
significant obstacle to successful integration (Komathi & Sim, 2024). This study offers
actionable suggestions for SMEs regarding technology adoption. The development of SMEs
is now a national priority for many governments, as SMEs can drive productivity
improvements that enhance future prosperity and wealth creation (Medalla & Mantaring,
2017). SME performance metrics are crucial for their success, often based on their adeptness
in adopting competitive strategies, particularly in technology integration. Therefore, this
study helps SMEs and businesses make informed decisions about technology adoption,
considering technological, organisational, and environmental factors that could lead to

increased competitiveness and growth.

Additionally, identifying technology adoption as a mediator allows practitioners to

understand its mediating effects on the relationship between technological, organisational,

and environmental factors and the performance of SMEs in Sarawak’s service sector. These
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implications add value for companies considering technology adoption, with consideration

for both financial and non-financial performance.

5.3 Limitation of the Study

Like any other piece of research, this study has some limitations that highlight
potential areas for further investigation. One significant limitation is the scope of research
on sample size that limited to a specific SMEs sector only. For instance, the SMEs selected
for this study is refers to those SMEs from service sector in Kuching, Sarawak. Besides that,
the selected geographical area which limited to Sarawak specifically Kuching itself should
be expanded to other areas, even though a pilot test was done in earlier to cover the

mentioned areas.

This study is also constrained by the short timeframe allowed for the course, that
restricted researcher to do data collection in a more comprehensive method. This study solely
utilized a quantitative approach due to short timeframe, with data collected through an online
survey. One of the primary limitations of quantitative research is that it may not yield as
detailed information as qualitative research. The model was evaluated using data from SMEs
located within Kuching, Sarawak, providing a snapshot of a particular moment in time.
However, these effects are subject to change over time. Additionally, the findings are limited
to a specific geographical location, indicating potential for future studies on a broader

framework.

Limited number of journals reviewed so that only a snapshot of financial

performance and non-financial performance research has been captured. Many businesses
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now track their performance using a combination of financial and non-financial criteria.
Financial indicators alone are inadequate to present a comprehensive picture of a company’s
situation. Managers who rely solely on financial performance indicators often have a partial
perspective of events. Conversely, non-financial performance focuses on the core activities
of the company, defining and conveying its priorities to various stakeholders, such as

managers, staff, and customers (Marie et al., 2024).

5.4  Recommendation for Future Research

It is recommended that future research be expanded to include a larger number of
small and medium-sized enterprises (SMEs) beyond the state of Sarawak. Other locations,
such as different states or nations, should also be considered. Additionally, future studies
should explore sectors beyond the service sector or larger companies, such as multinational
corporations. There is also the potential for conducting multi-layered studies to create a more
comprehensive understanding with the existing framework and to add new contributions in

more diverse areas.

A mix method of research via both quantitative and qualitative method such as
Interview will be another good option for this research. It is also recommended future
research should allow more timeframe for extended data collection in wider areas. Future
research could also address the gap by adopting mixed methods to study the TOE framework.
Practitioners should consider different frameworks and key variables when designing and
implementing technology adoption programs, fostering an organisational culture that
supports technology adoption, and taking a holistic approach that considers multiple

influencing factors.
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It is also recommended that examining additional disciplines, as well as inter-
disciplinary journals would add more values to the findings of this study. For example, both
of the indicators for financial performance and non-financial performance could be extended
with a more comprehensive measurement that indicated individually with specific

measurement to fit on the present market during the time of research be done in future.

5.5  Conclusion

In conclusion, studying technology adoption in Sarawak’s service sector is essential.
The impact of technological adoption on business success is evident in studies that show
how technology adoption and TOE development complement each other (Shahadat, Argon,
Pejman & Maria, 2023). The findings found that all the hypotheses (H; to H7) are correlated
which signified the relationship between technological-organisational-environmental factors
and technology adoption, as well as mediating effects for technology adoption on the
relationship between technological-organisational-environmental factors and financial/ non-

financial performance of SMEs are valid.

As a result, the hypotheses testing proven that the research questions (RQ1-7) and
research objectives (RO1-7) for this study with general objectives to investigate the
mediating effect of technology adoption on the relationship between technological-
organisational-environmental and the performance of SMEs in Sarawak service sector; as
well as specific objectives to investigate the relationship between technological factors and
technology adoption of SMEs in Sarawak service sector (tested with Hi), to assess the
relationship between organisational factors and technology adoption of SMEs in Sarawak

service sector (tested with Hy), to examine the relationship between environmental factors
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and technology adoption of SMEs in Sarawak service sector (tested with H3), to explore the
relationship between technology adoption and financial performance of SMEs in Sarawak
service sector (tested with Hy), to determine the relationship between technology adoption
and non-financial performance of SMEs in Sarawak service sector (tested with Hs), to
examine the mediating effect of technology adoption on the relationship between
technological-organisational-environmental factors and the financial performance of SMEs
in Sarawak service sector (tested with He), and to assess the mediating effect of technology
adoption on the relationship between technological-organisational-environmental factors
and the non-financial performance of SMEs in Sarawak service sector (tested with Hy) are

valid.

The findings indicates that technology adoption is impacted by the technological-
organisational-environmental factors which parallel with the results from previous findings
by reputable researchers or studies (Abdurrahman et al., 2024; Abu-Silake et al., 2024;
Ayesha, 2024; Fatima et al., 2024; Komathi & Sim, 2024; Monson & Macauley, 2024;
Nguyen et al., 2024; Samat et al., 2024; Teh et al., 2024; Wachyuni et al., 2024; Xie et al.,
2024; Yan & Ge, 2024). The study also found that technology adoption has an impact on both
the financial and non-financial performance of SMEs, as enhancing SMEs' processes tends
to improve overall business performance (Abdurrahman et al., 2024; Nguyen et al., 2024;
Teh et al., 2024; Xie et al., 2024). As a result, the study on technological, organisational, and
environmental factors and the performance of SMEs in the Sarawak service sector has been

proven to be valid and aligned with the overall research objectives.
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Appendix A:

Summary of Literature Review

APPENDICES

Author(s)/ Country Theory Research Gap Methodology Important Findings
Year
(Al-Sharafi et - Malaysia - TOE To evaluate the determinants - Survey The findings revealed  that
al., 2023) - SMEs - Cloud affecting cloud computing - PLS-SEM integrating  cloud  computing
computing integration in SMEs and their - ANN significantly ~ improves = SMEs’
adoption influence on financial performance. financial performance.
- Financial
performance
(Hayford, - Ghana - TOE The study employs the TOE theory - Survey The outcome reveals a positive and
Nkululeko, & - SMEs - Social media  to examine the role of SMEs’ - SEM significant relationship between
Charles, 2023) adoption adoption of social media on social media adoption and SMEs'
- Financial financial and non-financial financial and non-financial
performance marketing performance in Ghana. performance in Ghana.
- Non-financial
performance
(Laghari, - China - Financial To investigate the impact of changes - Survey The findings show that decline in
Ahmed, & - Financial Firms performance in cash flow measures and metricson - GEE cash flow bring significant positive
Garci’a, 2023) - Non-financial  firm financial performance. improvements in the financial
performance performance of firms.
(Makame et - Zanzibar - UTAUT Technological readiness as mediator - Survey The  results  displayed that
al., 2023) - SMEs - TAM to adoption of E-government - PLS-SEM technological readiness play a

services in Zanzibar SMEs
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significant mediating role in the
relationship of both government
policies and ICT with e-government
services adoption.



(Pavlovié,
Rasgkovi¢-
Depalov, &
Milovanovi¢,
2023)

(Yadegaridehk
ordi et al.,
2023)

(Zhong & Hee,
2023)

(Abbasi G.,
Rahim, Wu,
Iranmanesh, &
Keong, 2022)

(Dadhich &
Hiran, 2022)

(Jilani,
Moniruzzaman
, Mouri Dey,
Alam, &
Uddin, 2022)

(Lee & Voon,
2022)

Serbian
MSMEs

Malaysia
SMEs

China
Service firms

Malaysia
SMEs

India
SMEs

Bangladesh

Sarawak
Service sector

- Non-financial
performance

- TOE
- Financial
performance

- TOE
- Company
performance

- TOE
- Social media
adoption

- TOE
- Operating
performance

- TOE

- Mobile
application
adoption

- Performance
of service
sector

To test the correlation of knowledge
and innovation culture and non-
financial performance indicators

To investigate the determinants
financial performance of
manufacturing SMEs.

TOE-based innovation model to
investigate Industry 4.0.

To identify determinants of SMEs’
social media marketing adoption by
considering the competitive industry
as a moderator.

To examine the effect of TOE on

Corporate Environment
Sustainability.
To investigate the behavioural

intention to adopt mobile health
applications.

This paper presents the performance
of service sector in Sarawak and the
challenges of the service sector.
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- Survey
- SPSS

- Survey

- SPSS

- PLS-SEM
- ANN

- Survey
- PLS-SEM

- Survey
-PLS
- ANN

- Survey
- PLS-SEM
- ANN

- Survey
- PLS-SEM

- Secondary
data

Data analysis showed a significant

correlation exists between
dependent and independent
variables.

This study indicates that green
entrepreneurial orientation
influences SMEs' performance in
terms finance, and other aspects.

Results identified that technology
adoption can be determined TOE
factors, and technology adoption
can indirectly influence company
performance.

The results in this study showed that
competitive industry moderates the
relationship between the
environmental factors.

The findings reveal that corporate
environmental sustainability plays a
significant role in shaping the
relationships between TOE and
SMESs’ operating performance.

Results are significantly associated
with  the trialability = which
subsequently influence behavioral
intention to use mHealth apps.

The service sector is an important
contributor to Sarawak GDP, and
employment.



(Nguyen, Le,
& Vu, 2022)

(Siagian,
Riesmiyantini
ngtias, &
Amalia, 2022)

(Mujahed,
Ahmed, &
Samikon,
2022)

(Mustafa,
Saleem, &
Dost, 2021)

(Qalati, L1,
Ahmed,
Mirani, &
Khan, 2021)

(Ahmad &
Jamil, 2020)

Vietnam
Online
Retailer

Indonesia
SMEs

Palestine
SMEs

Pakistan

Manufacturing

sector

Pakistan
SMEs

Malaysia
Micro-
enterprise

- TOE

- ORE adoption

- Business
performance

- TOE

- Social media
adoption

- Performance

- TOE
- Mobile banking
adoption

- Organisation
performance

- TOE

- Technology
adoption

- Performance

- Financial
performance
- Non-financial
performance

To analyse the TOE dimensions that
facilitate and hinder ORE adoption
and business performance.

To determine the effect of social
media adoption on the performance
of MSMEs.

To examine the determinant factors
that influence the adoption of
mobile banking by SMEs in
Palestine.

Solving simultaneous engagement
in both opportunities seeking and
advantage-seeking behaviours
faced by the organisations

operating

To extend the previous work of TOE
characteristics.

To examine performance of micro-
enterprise in terms of financial and
nonfinancial aspects.
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- Survey
- PLS-SEM
- ANN

- Survey
- PLS-SEM

Survey
- PLS-SEM

Survey
- SPSS
- PLS-SEM

- Survey
- SPSS

The findings reveal that ORE
adoption is successfully affected by
TOE, and business performance is
significantly explicated by firm age.

This research produced a model to
measure the adoption of social
media on the performance of
MSMEs by utilizing context of
TOE.

The findings revealed SMEs factors,
enabling environment and business
are the main determinant affecting
intention to adopt mobile banking.

This empirical investigation shows
that dynamic capabilities are
essential elements that influence the
organisation’s opportunity-seeking
and advantage-seeking behaviors.
The findings of the study indicate
that TOE play effective roles for
SME performance.

The result shows micro-enterprises
have good financial and
nonfinancial performance, but they
perform  better in term of
nonfinancial rather than the
financial aspect.



(Akbar, 2020) - Malaysia
- SMEs
(Chege and - Kenya
Wang, 2020) - SMEs
(Habiboglu, - Case Study
Oztek, &
Pirtini, 2020)
(Lee, Wang, & - Developing
Ho, 2020) countries
- SMEs
(Li, 2020) - Hong Kong
- SMEs
(Bagheri et al.,
2019) - SMEs

- DOI

- Instagram
adoption

- Financial
performance

- Non-financial
performance

- TOE
- Performance

- TOE
- Marketing
management

- Financial
inclusion
- Sales growth

- TOE
- Business
environment

- United Kingdom - Technological

Innovation

- International
Firm
Performance

To study factors which affect SMEs
Instagram use for business and its
subsequent impact on financial and
non-financial performance

To evaluate the association between
technology innovation and its
impact on SMEs performance.

To analyse the previous research in
social sciences utilizing the content
analysis using TOE framework to be
used for marketing management.

To examines the effect of financial
inclusion on firms’ sales growth in
developing countries and
investigates how this effect varies
depending on different subsamples.

This study examined  the
equivalence of TOE framework and
the well proven behavioural models.

To examines the relationship
between internationalization
orientation and international

performance of SMEs with the
mediating effect of technological
innovation
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- Survey
- PLS-SEM

- Survey
- PLS-SEM

- Literature
review

- 33 studies

- SPSS

- Survey
- Secondary
Data

- Survey

- Survey
- SEM
- AMOS

The results indicated that Instagram
for use of business has a strong
positive effect on the financial
performance and non-financial
performance of SMEs.

The results of the survey show that
technological innovation have a
positive impact on the performance
of the company.

Study revealed the most used sub-
dimensions for TOE.

This paper provides evidence for the
impact of financial inclusion on
sales growth for firms of developing
countries.

The results add to justifications for
applying TOE framework in
practical business environment.

The study found that technological
innovation positively mediates the
effect of  internationalisation
orientation on international firm
performance, particularly for the
SMEs exhibiting moderate levels of
technological innovation activities



(Omar, - Kuching, - TOE To identify TOE factors that - Survey The findings indicated that

Mojolou, & Sarawak - E-business influence  e-business  adoption - SPSS organisational factor has the most
Kasuma, - Services adoption among homestays in Kuching, significant influence on e-business
2015) - SMEs Sarawak adoption among the homestay

owners in Kuching, Sarawak.

200



Appendix B:

Sample of Questionnaire

UNIVERSITI MALAYSIA SARAWAK
ECONOMICS AND BUSINESS

Dear respondents,

I'm a student at the University Malaysia Sarawak (UNIMAS), Faculty of Economics and Business,
pursuing a Doctor of Business Administration. I'm currently conducting a study on "7The
Technological-Organisational-Environmental Factors and Performance of SMEs in the Sarawak

Service sector'" for my dissertation.

I'd appreciate it if you could help me complete this questionnaire. Y our response is important for me
to complete my study. This questionnaire will take a few minutes from you, and all the information
collected from this survey will be strictly kept private and confidential in all cases. This questionnaire

gathers information solely for academic purposes.
Thank you for your participation and cooperation in this study.

Your faithfully,

Fong Yee Ling
Student ID: 21040019
Tel. No.: 016-8834910

E-mail: elynfongfame@gmail.com
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Part A: General Information

This part will collect general information from you.
Please choose ONE (1) answer only.
1. Gender

Male
Female

2. Age

Less than 25
26 - 35

36 -45

46 — 55
Above 56

3. Education Level
Basic/ Secondary
Undergraduate
Master’s

PhD/ Doctorate
Others, please specify

4. Position
Owner/ Director
Executive
Manager
5. What is the nature of your business?

Utilities, Transportation, Information &Communication
Wholesale and Retail, Food and Beverage and Accommodation
Finance and Insurance, Real Estate and Business Service
Government Service

Others services, please specify

6. Type of Business Entity

Sole Proprietorship

Partnership

Limited Liability Partnership (LLP)
Private Limited Company (Sdn. Bhd.)

7. Duration in Operation
Less than 2 years

2 to 4 years

5to 7 years

8 to 10 years

More than 10 years
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8.

No. of Employees

0 —4 (Micro)

529 (Small)

30— 75 (Medium)

Annual Sales

Less than RM300,000

RM300,000 — RM3 Millions

RM3 Millions — RM20 Millions

10. Please indicate which type of technology your company adopted:

You may choose more than ONE (1) answer.

Cloud Computing (E.g.: Storage, Software, Al-powered tools, Servers, etc.)

Robotics

Social Media (E.g.: LinkedIn, Facebook, Instagram, etc.)

E-commerce (Shopee, Lazada, etc.)

Financial Technology (Fintech)

Enterprise Resource Planning, ERP (Software use to manage day-to-day business
activities such as accounting, procurement, project management, risk management and
compliance, and supply chain operations)

Big Data Analytic

Others. Please Specify:

11.

Duration of Technology Adoption

Less than 12 months (1 year)

13 to 24 months (2 years)

25 — 36 months (3 years)

37 to 60 months (5 years)

More than 60 months (5 years)

12. Category of Technology Adoption

Innovator
willing to take risks and have more financial flexibility

Early Adopter
watches for new innovations in the market but is notably more selective than innovators
when making decisions

Early Majority
more conservative and risk-averse when it comes to financial investment decisions and
look toward influencers and early adopters for feedback

Late Majority

catch-on a technology adoption well after the average SMEs does usually due to a high
level of scepticism about the benefits of a new product or service and having less financial
flexibility than earlier adopters

Laggard
refuse to change and are not influenced by opinion leaders as they tend to focus more on
the reliability of technology which already in-use, and they may have very little financial

flexibility to take risks when it comes to technology adoption
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Part B: Technology-Organisation-Environment Factors

Please evaluate your company's technology-organisation-environment factors on technology

adoption in the following areas:

The numbering below represents your opinion, as indicated.:

3 Strongly Disagree Disagree Neutral m Agree

13. Technology Adoption

5 | Strongly
Agree

[1]2[3]4]5

TA1: My company adopts technology

TA2: My company started using technology regularly

TA3: My company adopts technology to support business functions such as
accounting, product and service, warehousing and inventory, purchasing,
electronic data interchange with trading partners, and information sharing
TA4: My company would highly recommend technology adoption for other
enterprises

14. Technological Factors

[1]2[3]4]5

Relative Advantage

RAT1: Technology adoption makes my company’s business more efficient
RA2: Technology adoption lowers my company’s costs

RA3: Technology adoption improves my company’s customer service
RA4: Technology adoption attracts new sales, new customers, and/or new
markets to my company

Compatibility

CP1: Technology adoption fits with my company’s needs for existing
production and service processes

CP2: Technology adoption fits with the needs of my company’s existing
management system

CP3: Technology adoption fits with my company’s existing organisational
structure

CP4: Technology adoption fits with my company’s existing technical needs
CPS5: Technology adoption fits with my company’s current business needs
CP6: Technology adoption fits with the needs of my company’s existing
customers

Complexity

CX1: The use of technology would be easy for my company

CX2: Technology adoption would be easy on marketing activities for my
company

CX3: The skills needed to use technology would be easy for employees in
my company

CX4: It is easy to become skilled at using technology for my company
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15. Organisational Factors

[1]2[3]4]5

Firm Size

FS1: The capital of my company is higher compared to the other companies
FS2: The revenue of my company is higher compared to the other companies
FS3: The number of employees at my company is higher compared to the
other companies

Top Management Support

TS1: Top management in my company believes that introducing technologies
is strategically important

TS2: Top management in my company is willing to invest in the introduction
of technology

TS3: Top management in my company is willing to take responsibility for
the process of introducing technology

TS4: Top management in my company encourages the updating of the
company’s technology to improve competitiveness

TS5: Top management in my company actively encourages the use of
technology to gain competitive advantages

TS6: Top management in my company is willing to provide relevant training
Financial Resources

FR1: Supporting institutions (e.g., government, bank, etc.) provide financial
assistance (loan, grant, etc.) for my company to adopt technologies

FR2: Financial support (loan, grant, etc.) for my company on the adoption of
technologies can be easily obtained from supporting institutions (e.g.,
government, bank, etc.)

FR3: My company will take the adoption of technology more seriously if it
receives adequate financial support (loan, grant, etc.) from supporting
institutions (e.g., government, bank, etc.)

16. Environmental Factors

[1]2[3]4]5

Competitive Pressure

CPP1: The adoption of technology for my company is due to pressure within
the industry to upgrade technology

CPP2: The adoption technology for my company is to improve
competitiveness in the industry

CPP3: Adopting technology for my company is an important strategy to
compete in the current market

CPP4: If technologies are not introduced in my company, customers may
choose competitors’ products

CPPS5: If technologies are not introduced, my company may suffer competitive
disadvantages

Customer Pressure

CS1: Many customers for my company are keen that we should adopt the
usage of technology

CS2: My company relationship with customers would have suffered if we did
not adopt the usage of technology

CS3: Customers may consider my company as backward if we do not adopt
the usage of technology
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CS4: Majority customers demand that my company establish strong
relationships with them by adopting technology

Government Support

GS1: The government provides sufficient motivational programs for
technology adoption

GS2: The government provides varieties of grants for technology adoption
GS3: The government offers subsidies for technology adoption

GS4: The government is adequately driving the use of technology by
providing incentives for its adoption

GS5: The government demonstrates a strong commitment to promote
technology adoption

Part C: Performance of SMEs

How has your company's performance compared to your main competitors over the last three years
(e.g., year 2021 - 2023) for the following areas?

The numbering below represents your company’s performance as indicates:

Much Worse Worst Neutral E Better Much Better

17. Performance of SME

[1[2]3]4]5

Financial Performance

FP1: My company's financial performance measured by profit (e.g., the total
revenue a business earns minus the total expenses)

FP2: My company's financial performance measured by operating profit
(e.g., gross profit minus the operating cost, including selling and
administrative expenses)

FP3: My company's financial performance measured by sales (e.g., revenue)
FP4: My company's financial performance measured by cash flow (e.g., net
flows of cash that are used to fund the company)

Non-Financial Performance

NFP1: My company's non-financial performance measured by employee
conditions on their skill and efficiency

NFP2: My company's non-financial performance measured by employee
conditions on their commitment and satisfaction

NFP3: My company's non-financial performance measured by valued
customers increased number of new customers

NFP4: My company's non-financial performance measured by valued
customers increased number of regular or loyal customers

NFP5: My company's non-financial performance measured by product or
service development on a larger number of products or services

NFP6: My company's non-financial performance measured by product or
service development and an increase in good-quality products or services

-End of Survey-
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Appendix C:

Summary of Pre-Test from Industry Experts

Item Original Question(s) R1 R2 R3 R4 RS R6 Changes
Al Gender No changes No changes required No changes Good to go OK Fair Use No
required required
A2 Age No changes No changes required No changes Good to go OK Fair Use No
required required
A3 Education Level No changes No changes required No changes Good to go OK Fair Use No
required required
A4 Position No changes No changes required No changes Good to go OK Fair Use No
required required
AS Component of SME in What is the No changes required No changes Good to go OK Fair Use Yes
Services Sector nature of your required
business?
A6 Type of Business Entity No changes No changes required No changes Good to go OK Fair Use No
required required
A7 Duration in Operation No changes No changes required No changes Good to go OK Fair Use No
required required
A8 Number of Employees No changes No changes required No changes Good to go OK Fair Use No
required required
A9  Annual Sales No changes No changes required No changes Good to go OK Fair Use No
required required
A10  Types of Technology No changes Please indicate which No changes Good to go OK Fair Use Yes
Adopted required type of technology your required
company adopted:
You may choose more
than ONE (1) answer
A1l  Duration of Technology No changes No changes required No changes Good to go OK Fair Use No
Adoption required required
Al12  Category of Technology No changes No changes required No changes Good to go OK Fair Use No
Adoption required required
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TAl

TA2

TA3

TA4

My company adopts
technology

My company started using
technology regularly

My company adopts
technology to support
business function such as
accounting, product and
service, warehousing and
inventory, purchasing,
electronic data interchange
with trading partner and
information sharing

My company would highly
recommend technology
adoption for other
enterprises

Technology adoption
makes my company’s
business more efficient

Technology adoption
lowers my company’s
costs

Technology adoption
improves my company’s
customer service

Technology adoption
attracts new sales, new
customers, and/or new
markets to my company

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required
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No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

OK

OK

OK

OK

OK

OK

OK

OK

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

No

No

No



CP1

CP2

CP3

CP4

CP5

CP6

CX1

CX2

CX3

Technology adoption fits
with my company’s needs
for existing production/
service process

Technology adoption fits
with the needs of my
company’s existing
management system

Technology adoption fits
with my company’s
existing organisational
structure

Technology adoption fits
with my company’s
existing technical needs

Technology adoption fits
with my company’s
current business needs
Technology adoption fits
with the needs of my
company’s existing
customers

The use of technology
would be easy for my
company

Technology adoption
would be easy on

marketing activities for my

company

The skills needed to use on

technology would be easy

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required
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No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

OK

OK

OK

OK

OK

OK

OK

OK

OK

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use



CX4

FS1

FS2

FS3

TS1

TS2

TS3

for employees in my
company

It is easy to become skilled
at using technology for my
company

The capital of my
company is higher
compared to the other
companies

The revenue of my
company is higher
compared to the other
companies

The number of employees
at my company is high
compared to the other
companies

Top management in my
company believes that
introducing technologies is
strategically important

Top management in my
company is willing to
invest in the introduction
of technology

Top management in my
company is willing to take
responsibility in the
process of introducing
technology

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required
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No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

OK

OK

OK

OK

OK

OK

OK

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use



TS4

TSS

TS6

FR1

FR2

FR3

Top management in my
company encourages the
updating of the company’s
technology to improve
competitiveness

Top management in my
company actively
encourages the use of
technology to gain
competitive advantages

Top management in my
company is willing to
provide relevant training

Supporting institutions
(e.g., government, bank,
etc.) provide financial
assistance (loan, grant,
etc.) for my company to
adopt technologies

Financial support (loan,
grant, etc.) for my
company on adoption of
technologies can be easily
obtained from supporting
institutions (e.g.,
government, bank, etc.)

My company will make
adoption of technology
more seriously if it
received adequate financial
support (loan, grant, etc.)
from supporting

No changes
required

No changes
required

No changes

required

No changes
required

No changes
required

No changes
required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required
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No changes
required

No changes
required

No changes

required

No changes
required

No changes
required

No changes
required

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

OK

OK

OK

OK

OK

OK

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use



CPP1

CPP2

CPP3

CPP4

CPPS

CS1

CS2

institutions (e.g.,
government, bank, etc.)

The adoption of
technology for my
company is due to pressure
within the industry to
upgrade technology

The adoption technology
for my company is to
improve competitiveness
in the industry

Adopting technology for
my company is an
important strategy to
compete in the current
market

If technologies are not
introduced in my
company, customers may
choose competitors’
products

If technologies are not
introduced, my company
may suffer competitive
disadvantages

Many customers for my
company are keen that we
should adopt the usage of
technology

My company relationship
with customers would

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required
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No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

OK

OK

OK

OK

OK

OK

OK

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use



CS3

CS4

GS1

GS2

GS3

GS4

GS5

have suffered if we did not
adopt the usage of
technology

Customers may consider
my company as backward
if we do not adopt the
usage of technology

Majority customers
demand that my company
establish strong
relationships with them by
adopting technology

The government provides
sufficient motivational
programs for technology
adoption

The government provides
varieties of grants for
technology adoption

The government offers
subsidies for technology
adoption

The government is
adequately driving the use
of technology by providing
incentives for its adoption

The government
demonstrates a strong
commitment to promote
technology adoption

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required
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No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

No changes
required

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

OK

OK

OK

OK

OK

OK

OK

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use



FP1

FP2

FP3

FP4

NFP1

NFP2

NFP3

My company's financial
performance measured by
profit (e.g., the total
revenue a business earns
minus the total expenses)

My company's financial
performance measured by
operating profit (e.g., gross
profit minus the operating
cost, including selling and
administrative expenses)

My company's financial
performance measured by
sales (e.g., revenue)

My company's financial
performance measured by
cash flow (e.g., net flows
of cash that are used to
fund the company)

My company's non-
financial performance
measured by employee
conditions on their skill
and efficiency

My company's non-
financial performance
measured by employee
conditions on their
commitment and
satisfaction

My company's non-
financial performance

No changes
required

No changes
required

No changes
required

No changes

required

No changes
required

No changes
required

No changes
required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required

No changes required
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No changes
required

No changes
required

No changes
required

No changes

required

No changes
required

No changes
required

No changes
required

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

Good to go

OK

OK

OK

OK

OK

OK

OK

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use

Fair Use



NFP4

NFP5

NFP6

measured by valued
customers increased
number of new customers

My company's non-
financial performance
measured by valued
customers increased
number of regular or loyal
customers

My company's non-
financial performance
measured by product or
service development on a
larger number of products
or services

My company's non-
financial performance
measured by product or
service development and
an increase in good-quality
products or services

No changes
required

No changes
required

No changes
required

No changes required

No changes required

No changes required
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No changes
required

No changes
required

No changes
required

Good to go

Good to go

Good to go

OK

OK

OK

Fair Use

Fair Use

Fair Use

No

No

No



Appendix D:

Data Analyses Report for Pilot Test extracted from SPSS Version 29

1.

Demographic Statistics for Pilot Test

Frequencies

Output Created
Comments
Input

Missing Value Handling

Notes

Data

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data File
Definition of Missing

01-APR-2024 20:42:48

/Users/elyn/Library/CloudStorage/On
eDrive-
Personal/lUNIMAS/Sem8_Feb2023/8.
VIVA/O. SPSS Pilot Test/SPSS Data
Running 2 Pilot.sav
DataSet2
<none>
<none>
<none>

30
User-defined missing values are
treated as missing.

Cases Used Statistics are based on all cases with
valid data.
Syntax FREQUENCIES VARIABLES=A1 A2
A3 A4 A5 A6 A7 A8 A9
/ORDER=ANALYSIS.
Resources Processor Time 00:00:00.02
Elapsed Time 00:00:00.00
Statistics
What is the nature  Type of Business Duration in
Gender Age Education Level Position of your business? Entity Operation
N Valid 30 30 30 30 30 30 30
Missing 0 0 0 0 0 0 0
Statistics
Number of
Employees Annual Sales
N Valid 30 30
Missing 0 0
Frequency Table
Gender
Frequency Percent Valid Percent Cumulative Percent
Valid Male 18 60.0 60.0 60.0
Female 12 40.0 40.0 100.0
Total 30 100.0 100.0
Age
Frequency Percent Valid Percent Cumulative Percent
Valid Less than 25 6 20.0 20.0 20.0
26 -35 13 43.3 43.3 63.3
36 - 45 7 233 233 86.7
46 - 55 3 10.0 10.0 96.7
Above 56 1 3.3 3.3 100.0
Total 30 100.0 100.0

Education Level

Frequency Percent Valid Percent Cumulative Percent
Valid Basic/ Secondary 5 16.7 16.7 16.7
Undergraduate 23 76.7 76.7 93.3
Master's 1 3.3 3.3 96.7
PhD/ Doctorate 1 3.3 G3¥3) 100.0
Total 30 100.0 100.0
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Position

Frequency Percent Valid Percent Cumulative Percent
Valid Owner/ Director 1" 36.7 36.7 36.7
Executive 6 20.0 20.0 56.7
Manager 13 43.3 43.3 100.0
Total 30 100.0 100.0
What is the nature of your business?
Frequency Percent Valid Percent Cumulative Percent
Valid Utilities, Transportation, Information & 8 26.7 26.7 26.7
Communication
Wholesale and Retail, Food and 12 40.0 40.0 66.7
Beverage and Accommodation
Finance and Insurance, Real Estate 8 26.7 26.7 93.3
and Business Service
Government Service 1 3.3 3.3 96.7
Others services 1 3.3 3.3 100.0
Total 30 100.0 100.0
Type of Business Entity
Frequency Percent Valid Percent Cumulative Percent
Valid Sole Proprietorship 14 46.7 46.7 46.7
Partnership 10 3313 33.3 80.0
Limited Liability Partnership (LLP) 1 3.3 3.3 83.3
Private Limited Company (Sdn. Bhd.) 5 16.7 16.7 100.0
Total 30 100.0 100.0
Duration in Operation
Frequency Percent Valid Percent Cumulative Percent
Valid Less than 2 years 1 36.7 36.7 36.7
2 to 4 years 12 40.0 40.0 76.7
5to 7 years 4 13.3 13.3 90.0
8 to 10 years 1 3.3 3.3 93.3
More than 10 years 2 6.7 6.7 100.0
Total 30 100.0 100.0
Number of Employees
Frequency Percent Valid Percent Cumulative Percent
Valid 0 — 4 (Micro) 16 53.3 63.3 53.3
5 —29 (Small) 10 33.3 333 86.7
30 — 75 (Medium) 4 13.3 13.3 100.0
Total 30 100.0 100.0
Annual Sales
Frequency Percent Valid Percent Cumulative Percent
Valid Less than RM300,000 25 83.3 83.3 83.3
RM300,000 — RM3 Millions 1 3.3 3.3 86.7
RM3 Millions — RM20 Millions 4 13.3 13.3 100.0
Total 30 100.0 100.0
Multiple Response
Notes

Output Created
Comments

Input Data

01-APR-2024 20:44:23

/Users/elyn/Library/CloudStorage/On
eDrive-

Personal/UNIMAS/Sem8_Feb2023/8.
VIVA/O. SPSS Pilot Test/SPSS Data
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Missing Value Handling

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data File
Definition of Missing

Running 2 Pilot.sav
DataSet2
<none>
<none>
<none>
30
User-defined missing values are
treated as missing.

Cases Used Statistics for each table are based on
all the cases with valid data in the
specified range(s) for all variables in
each table.

Syntax MULT RESPONSE GROUPS=$A10
(a10cc a10r a10sm a10ec a10ft
a10erp a10bda a100 (1))
/FREQUENCIES=$A10.

Resources Processor Time 00:00:00.01

Elapsed Time 00:00:00.00

Case Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
$A10° 30 100.0% 0 0.0% 30 100.0%

a. Dichotomy group tabulated at value 1.

$A10 Frequencies

Responses
N Percent Percent of Cases

$A102 Cloud Computing 25 29.1% 83.3%

Social Media 26 30.2% 86.7%

E-commerce 7 8.1% 23.3%

Financial Technology 7 8.1% 23.3%

Enterprise Resource Planning 8 9.3% 26.7%

Big Data Analytic 13 15.1% 43.3%
Total 86 100.0% 286.7%
a. Dichotomy group tabulated at value 1.
Frequencies

Notes

Output Created
Comments
Input

Missing Value Handling

Syntax

Resources

Data

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data File
Definition of Missing

Cases Used

Processor Time
Elapsed Time

01-APR-2024 20:44:49

/Users/elyn/Library/CloudStorage/On
eDrive-
Personal/UNIMAS/Sem8_Feb2023/8.
VIVA/O. SPSS Pilot Test/SPSS Data
Running 2 Pilot.sav
DataSet2
<none>
<none>
<none>

30
User-defined missing values are
treated as missing.
Statistics are based on all cases with
valid data.
FREQUENCIES VARIABLES=A11
A12
/ORDER=ANALYSIS.

00:00:00.01
00:00:00.00
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Statistics

Duration of Category of
Technology Adoption  Technology Adoption

N Valid 30 30

Missing 0 0
Frequency Table

Duration of Technology Adoption
Frequency Percent Valid Percent Cumulative Percent

Valid Less than 12 months (1 year) 7 233 233 23.3

13 to 24 months (2 years) 14 46.7 46.7 70.0

25 — 36 months (3 years) 8 26.7 26.7 96.7

More than 60 months (5 years) 1 3.3 3.3 100.0

Total 30 100.0 100.0

Category of Technology Adoption
Frequency Percent Valid Percent Cumulative Percent

Valid Innovator 1 3.3 3.3 3.3

Early Adopter 10 33.3 33.3 36.7

Early Majority 9 30.0 30.0 66.7

Late Majority 4 13.3 13.3 80.0

Laggard 6 20.0 20.0 100.0

Total 30 100.0 100.0
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Appendix E:

Data Analyses Report for Pilot Test extracted from SmartPLS 4.1
i.  Factor Analysis for First-Order Model Reflective Measurement

I 1(S)F+8H
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ii. Factor Analysis for Second-Order Model Reflective Measurement
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iii. Factor Analysis for First-Order Model on Formative Measurement
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iv.  Factor Analysis for Second-Order Model on Formative Measurement
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Appendix F:

Data Analyses Report for 150 SMEs as extracted from SPSS Version 29
1. Demographic Statistics for 150 SMEs
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ii.

Central Tendency and Dispersion for 150 SMEs
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Appendix G:

KMO and Bartlett’s Test for 150 SMEs extracted from SPSS Version 29

Q" -, I/ OHL) 2+ (3454)

5450,

8/ s1%00). /1)
288841/

Sca). /U3 _rgann

s o8=aap.

QuRI oaadp.

si03 oaasp

I EIQ=88)- /) e

E vz
241847/G:33 A/ 43)/5)
Pty

s QIO

e/ Js<[B8
INSSES19YO)SYIS IS

IIFESGIDWOE[QED
JSSIN SIS (0

€
DHEDDDIESS)
<BAAYSS[BD). YD_FB)
&YHE)VZIAS<[B0)

DIEEYESSEYESLY .
JAB[SFBONSaFSZ

)

IFYIbB. X<BA&YSS[EDI

Py 4I=5[ G4 g
Y/ssanLGa 5
F/eG>GIFAG=TRAG47 K H) “-KH_i: T

GO #) 7 5k8"

FI=Gs/87)

UsiRART)

sa-GG487)
A7)

e
et
n G
e R o
ey
BNy 50)
URE/ 7S/
PR
/e AT e wa £
Sacimes A
e
e
Rz
=08, 70,5
/e CSisAm e
AR SSSorR /A :
=
on
6%2728)"50,
. veames
W
FDIGS/ATASRTER) e et
itk
v
BCABI=STS>NR/ 38R
o )
URYE/ 7 BA)S/S1B453/87)
i/ o /son
% )#0°:84"-)03
wesvascsots [ ——
<-cs-aum e QN sesnoig [ ariime e
7 C O G AT
L o
X i e
<
Scree Plot
1 2 3 4

Component Number

6%74%)0)5'7 58"
<=Gs=848)

FT=GS/8T/7=5%)
R

FIN-GS /873473 8A)
RBATIA/ST

264



TR OO B

RS- o2

3046456405 7HA0™SH)

tomagn o 2
e guen "o ywion ou;»mm.)
5.)

2=

=8 = =

= e <hs’ o

s3SI 18
L D0R IS0
e

- ST 13, ook

55, 00-¢
000 Gy oM
DB, @0

fmsiopmEE oy ap i ==
1-SHE-) -5 W0
CHT Bz

Y,

O 90 097 wo08;
s

& 00 999> 9978 199ec
e

e
A" O w97 wor =
(0"vie, 1 N
31D, ES) 4154
(Eybor s on
00

peive

30
)4r(~(l)-7s Qo-t
BHCDO ()-LEOM
PR Rery

w08; w9ce 9=

e
m-n»'m&l)(!m .
&r1-ra’8

ORISIGRE

IHE, -0 IS AN . 1IN 1) O LB G KL

348105 79848)0)5"
ot

7(-0»»«) FEH B
-ea(s-+1]
SOy b

S Q) - LORLY N2 S,
%50,
ot1an-(-+ ACEFGICC=iAc99CE
(o
o 16¢ LG MNIN:

x
(0-i0)-427-1
FDGIEw s
pr «mm N
1))
(V-
0oV
v

- OD
PASGHS, W0 (- 89
-

D000 1-HEIL.50
5 -w,,x)wm iy
pRavE

LTI 8.

Wi SEWOs

SrEGE Lincences
e FCMIFD

oG

SINPYLNIWNE
sePeL MNGEAGECGEN
IFCAFEAIF-=

B AN A

qEL
MOGGILEJOPH [Jat 0
GIFGINGEMIOP:

0]

RISOG 1E]: LEPao8o:

1111001 2HOGG[LET 0P

99/9999CA
99999999

3-8,
e,

1-5. 30
SO (8L
a0 &sh& Ot &sanO;

T o seto
£0@-8)+ mu()A mm 44 on s1yaL0-
e 5. Gy s . "

- -5 5
Iy Koso = = 57 =3 =T aE o =

[ ()"v AL
ansgs

265



R 8- 550" 585 asss S0 £ S8 s s sz saa: s
ayma-yomzz
A= s aiss S0 s 599 s s s s st 505 s
138723y a3
we2az e
. 5799 o8 s s sis s s Ee) sio7
+ishz Oz
24300
3" 23Y WS- +4)
sire: Ea 575 omss £ see 559 50 s a7 s s
55 s s a5 ES E s s 50>
- 575 % 5789 sine a5 597 s 559 s < s
54312 FRINC
s
B 5765 55 559 s £ a5 595 55 £ £
O, 57 w78 5795 55 550 £ £ o5 E 28 < 7
[t R
a2
TR, 570 s s sise s sas: 550 o555 59 5700 s
o5 3
preniis
#2az
2 s i< 579 EE 57 E s o555 £ 24
oag 5 r2yaray
w3l
IUHSHEE()', 8- JAH0RD', 568 St<= S 5i:=9 5787 5i7>7 56,59 5680 57> S 9555 38 £
Gy aNSTIT
L2y )
AR A s s s 50 70 see s st S0 saa: asss
HSRLR()0EE, G 2)
e
#43-+4)
B e s7o s s s 3 s s s78 s st asss
- HIEQBIB)
#3-+%)
567.854.84/)4))+-,*+)
LIS W) s89<
) IS om0
3
UG 5855
[T
o Nessasen
TG I T =
Syms-syceaN"2
3a .
TSRO 0 asss 77
Syw3-sydu2z
Q' - a5 7
13-UT TSI )T
Az
a5 5599
RO 92 a5
0Is3)3
RN G,
a2
RO amss
0/88"%"", 2483)"
52" RN
3Hr(aR22"3
IURSHEAQ)' - JBNE.2" 9555
OISRy RN
B BN 1841
amss
TeaQ e amss
ois3yma. inowh:
GEA"22%" 2
RO a2 o855
oissa Sway
ass5 s
asss
a5
y o555 ES
RBCISAOEISY
#43-48)
B e e
LR A0 123 a4
P N8 LGSR, T 2
e384 OwPwms__ agapermo  we  owewesr_asarero
3 7 78 o8 50
o

R TR [ Y

Scree Plot

Eigenvalue

12 3 4 s 6 7 8 9 10 11 12 13 14
Component Number

266



B a—
ipasam 2

0)#0-+i)
ORI,
NLQ 8- [
Oy#0-+iyPEa22
win
s08;
a0
EWRO.A-BNIZ 806
)
ROV ENE 806
BRI 2551 55"
T VY
IS0y RO )2 ELNC
.2
5077

O
=/510Y 80— 1) 25"
4w,z

: £

7% =
A= 42y
0-12y 210
#40-+5)
R B RO I e
<5 BO)
40-4%)
e e
O 2
LT (RS-0
e
a0y
ressaagr Az s s
ey popsgniey G sy
10-i25720) g ssosrar 4y a0
i a- s sa0-y an¢ w0z sswwa  owr e
01720y HO-4)2 20" oz 2 2 resnaOe
5220 T, P 265057 1FOY#40-+) 0~ __oymo-+) _0)#0-)
P TR TR AT 7 =g 5 3 X e g
OymO-shysIN2
o
i == o =0 BiEFR ) e e S aan 7% =3 e =0
a0 = et =4 3 0: aen ws = o = =5 =)
e =3 =4 o s s s a6 g £ e =3 o
2 e 5 & a0; a5 w7 e = e
BRI S,
Zagsar22
THSEQ 8- A2 w0 a7 wics = = % w0
isismse Fwoy
a «
Qni 02210
TR, T2 o aF aon st = = & = e £ i a5 o
|50y 0y B G
P
SO 4= a2 = e ae ek 06" ah e Bk a0 a0 e
|SOYHO- Y TR
AR 2
HSHE'R() 8- JAHT.2 A (=9 BiG< 80:56 8:76 8158 Bi>A At BIA; 818> =8 81:8D
150y O~ )2SE
aszwze.2
RO b = aon o e =8 s e w7 = = ae
=554 200y
88 =0 B 8BA 8:F; 8iziF 830 8iFG 818> 8:8; BAD" 8088 8067 BB7F
807A< 8086 BF< A 85<D BoAL B2AD Bb<< 8B6: 8088 en’ 820 808F
= 85F6 =4 w07 s g50< 850 BiF = w67 8 = 56
B i =0 =) = BiFe = e ) aE 5 =4 s B
+ 52 HSHE A () TEEO)
H#RO-+%)
5 RO & 50N = e 667 876 oeF7 567 65 66 = = ag5< 5 67
0)'#RO-+4)12452N"22"
o,
TG i = a7 L 880 S 568 66> B6GF 577 6 86n8 5657 65
0)HRO-+%)12'%E2.2
THSEO - a8 asm 97; o8 siF 6i< 0 6:< iB96: 18506 oA 63 5634
10-8"20y a0~y
2072 "
TSR e 9667 6E 886 s 56:F a6F7 < 8855 g6e0 8678
oot
041" 2.£0)20-+%)
TR AT wei i £ o e a8 a6i: iBi5: 3 e = 7
|SOYHaO- Y2
RN, 5418,
Ziar
SR 8- T ee? soiF e68 s a8 w95 e ai0a
155 %" )
PRt
Qe
rusha a7 s ai6i< saa s s a8i0 875 a7 = g: 67>
50y
Prachn Ry
w6 66> s aer: £ 96> 66> 7> e )
3 66F = 67 w8 0 ) w0: a6 o 6F? 8668
> 5677 = iB<: e e 06 S B A 3
202
- wes ) 8606 = w687 CE 6F7 w66 3 o e 4 w607
a5 4 2H0)
H#RO-+%)
O, A a66< 658 A i £ oeer = 67> 67 886 e 66F G

2 RRONELINC
“#IALI"2TB0Y 150-+8)

267



268

wsie [T w997 w098 w080 womn wac wa; w0 =3
o = (1 w090 s ssc? w0980 w0980 a99 so wona asc
~.6730
T YR ) T3 6T S IT
396475, - 411, 66-)3(
2GS, 6L 035, ZUPR) TS, A 45, (S, S SHIHESBIN) 563 BN RSS2 A YOO
1%§"523'4%56%)2)8"
e
TO)G 6T AT
P
2). 205, 30
0-7-gusen SCIEFGICO0; 58667
153
R a—
06,85, 196X, /41335
)
RIVAIIHCH D/ 1)) LWLKI T
RGN P
)/
S TGN 5
23405, IR 5
Wy Tewos
SJEGER (TGS
ISNGINGSING AN
TETG
INIQ
SEQEL 1 e
INGINGSINGINASINGS
TETGCTGS
sFGioL
OGGILENOQH [15°Ros
GIFGIT\IGEN1100S
corer
STOGREINLEQ" A%
SFLOBOYIQ
EMGI! [GERIQ[IY [t
GE![icks
swon [GESt[GErTC
SGOIENOQIEGREN
s
RI1COIZOGGILENOG:
[ 5, 798,16 9969696
[(37%s 99:99:99:99
RAT6-IRHG, HiCHe 54 >87<=8> 6> 2085
A%z %) 7758
RO, 6701
s
. 3
TSV TS #
Y S Y195 6 MO
178 178 1,05)6%8 60 67U P
. 63)3/i64)8)5 6)3/i60) ) S a0 Sede-3i
169-6265,8 69)3/465) )5 60,6790 601,673 TG LS 3. T 5
1) 5,8 16,08 6790 Ry 30 178 G5 DR L E
60,6708 204P38 § TR 8. SR 63)3/560 ) gy, 6 s, 6
- L) 6T 5 7,5 .58
45,3736, 5605, 673 ., 6T36#75,5° Wy BSOS S0 TS L GTO0N W e Y s
. 6T L Vs 30 T T3 6w TS S 37 Sons /om0 s
ez e Gz E Lerwicpeyes aEyasm sry)  wylse smww 3
WY ST, 6 6750 £ o7 o £ =3 = G 5
. BT 5
A s
CEF) 969 9760 (=] (=3 o8 09
ans 709 989 oo =] = o 95
558 =5 99 95 s g e £y =
=] secr 5C 0 o787 a7s a7 945 = = e
1.7163)3/56#) )60 o< o< =2 9287 99 o0 sigee T =) o< o=
(/5 530
7, N2, TS,
35810
RN OO a5c< o7 £ >89 ae saic £
673)08). -53/8s
2303/, 5°%5., 675)01
) 1,108,675, Pi
1.763)3/464) 165 = =] (== 579> e = S99 %7 st =5
- eTam. e
P
/08,305
rieai e 3/
RN T = £ £ smie 957 989 s i e
673)0761( )/,
Pis(#P3)953')' )/
NTT SN Y e 558 se £ s it =3 98 955
TV ET7,55,9)8 a9 e (= (= so s > o =
33) . 18, 9605 , 673)08
5.6
/o 3ymn
Yi6,68-77,5)/5
oy
7.pyGe e
ace s = 59 938> 99 9%
3,77, 64.
P
pe
A, 3)/53) . 185, 61
W7 sy Y Y
PSRy R
) T T



TIDAIPACH(UI <PA3R(1$03B" < 4711230 vase
X3EADMDY0"-4(0L &0, - 01236 s6e5811
%

a5, 80
o a)e
A IOVEC) B 3
D= i-()B" 3474
>-4E"I<aD
755

OB (7)<t
4B 30
AcazEiGys vsos
BOAB3C- -4
DBIATYe-)-4(.
Py

i 1559

D}
DB 3<CHA 4F4D=-35
<720 <:40-7): 400
{342 530 B

D) e viss
B30 D <z i

et SOT2EY<H

4-9yyic

» e T
3001 <2 )41
40°) <DH>-E) (-4 BATD
28,25 44i-<y):C

DT
A" iBa<a:aBA<BC Vs
DB 3Ca<)2(3: 040
2°73:<:)be-4£)B-3<C0:
40-)) 2091 BOF4
BB ézFa<a0

e Vs

#)"1Ba<3:4BA< <BC
B30 nei)

“OF T4(haFIeH(3 < <2
02"yt 2y DTS

o<

e 555

yeeaan) )<y
“Ag-cy): ADTaHEAT
IWaATHBD )

o,
S(BEHN (BB I
i
"

0:2:) <0k
FA(BAHHIIET

e v959

s
D27 )<<l 2 ) DA
Fa(BAHZIT

PR )Py < 8 )BT AEBEDD

(2 3u(a-sie e

saRacFI2D 7735 <0280910123(470)37 <0
Dene P RS (3ct4 2ere0 W3 Qumyzas omrereg
3 Ei] B &5 ] &)
s st sgEns
s wies GE1se
% svst escic
(3 seEr aoEs
B E556 a9oh
s 1648 65 WAE.
i) arese
[ Ci)
s Cid
1569 GHc
[C—THIT)
= <B734,)B%):
Scree Plot
H
12 3 4 s 6 7 8 9 10 1 1
Component Number
HSTHAHO
B
T
A SR TS
D-.:-4(4)B"3(aT) et
)=-4(8)B3<4D.
e T —
OB 34Ty
Syoans s
a0 vics
o 4Fa
<0728<:048-9) DD
B
api Bl 756
DB I <y <Fa
<o OT2HY O
-
» macBe TS
D 55040
(40°)<DH> ) (o 41" 064D
Y7205 40-9) 10
Wy Bacazamie<ar v
2(3:40--
“4pBracco
OF4:
smacBe ToiE
HBr3CaEFC
4<§)2(3:405-4:2041)p
40 9y:oyiae
DB arGTRi
Wy Bacazami<Br vaen
B30 sy
FOF Ta{@arae(3 <<

269



TESHO GRS
YS0-1(1- 235
80T A5 (5
SSA(YA-B e
bs1e3CarsHe

"

IS
S04 (V235

3ASSLHS(- (15T

1T (AR, 5/0

FOEy  asuses
PESIO  ESeSI0 15i(55)
P BB 18-S
P Fse SS1EESC s
1501 3@ -1-¢°C sqse s 37073
B 13)1-(C 1IeC 1ISSLC PSOT G LS8y RS
13E-1-(°C LI (D 0t s g e sa(yae
1L Cr QW D 13@-1-(C SOBE SICTISy sy
CHO (O s (r2TioSe ToSLaGr RS eweiO  assE(!
ik S i S 5 (ATES(RS) P TS S
st ESTEO" < s $0-4(L (%011 (
L) Lsi(ss): 31033)-+ 23456 23(4-55
ST £ E=3 St < e
< e <= e < < < <we W< <t <t <K
< = <K < <8 < < <K < < i
FSHA3(3) - (L s <k <k =) < < <Hin ks s < <Hin <hen
ss10aC2 03
31-5: (55
o
FSHA3(3)-1-(F (L e == < e == < < = = e <k
SLACICH O 04
(- (8875 5C
< = < = = < <
< < x> B =] <= = <w= <HE <ha
SSLa-110-(-10
<o <wed <o <ios < <k s’ = <k <k
<0y e W & = < i e it <R <ioh <H
<woH < = = <= < <k < " < <H
< ) w2 <siia < < <weE ik <ioa <t ol <K
Sy
380-4(2-(rEacar-56
BrEsLACCHB: e s <hn <hea <k < <hae <hen ey <K <we B
ATSrS(SILS; (S 18
o610
3703 S
SB-Bivs1:
SO LTS
380-4(1- (23453
s —ssELIss 1R s <k =y e e e o= AR = <ae =]
Y-S 1A T
siivs1aC+
o s TeC <aeh <o = L e wwhz o) Lenee = <ekn ke
14307811
e <o e = [ ks o Leaae e <= sk
e e e < e < ) e ik
e e = =3 <ok < <ok < = A ==
e e = S <ok < == =9 won = ==
e wh< wa < < < =S ae AR Kk
= waes A = B < = e =
<A (e wnae ek < <k =3 < e ==
e S = = et o e =0 <A <> <
13
i
53(58)"
FEETESE( <ae <an = = LA wwon = = e <
Yo S 1eC
S -arsescse
L5 (s8y-rs3(2--av5s
S (TBS 10"
Sy
28041238

270



& ST D s s28C 2208 s770e N e srmc £ 08 w7
e R
s/
(uas(-/n«)(»(sﬁ"w
o
ysn
Sen O
A , COEHNICS
G I65/151886) (15
SKIHI6(H/ S8 50804617
342458169 2)8°
ig'
TSNS
/f«m; 0751643
s
Q) K YOI 1251 K,
ons2,
sesQuC/L FIDIKHPHBESHES
Qsaans
B eC 105/150, 7P Q N61R
sy mear
3/i5%) (0TI 1RE/8SI
HH0c:
ras CnRCe
K6)))3#:
1SN MCR/E
norz
w0/
nosz
e
L)Ta(EAe0LS WY A3 TRRITNI_QPONAU08/6
LSS/
prgreret
QG/508/1, PR CRNR (S5
SaIKIDPRQIIFQIN
Q2IDQIIBQIICRRF
QRHQROQRENRFARH:
ONRBARC
ATRRTPR [
HITIPGRRQIIFQIIH
QueIBeICQE:
QRUQTOIFA
ARC
ot
QSKKAPI ST 1S
KAJKA_KIQIST:
kst
KL rTangrs
S A«unwwvwa
oK
#0_KIQ TR
QKA AK TG
S ISTaIK
a
e SNIQSKKAPIST;
KI5H68/5 S8 2777
)
(e /B8 HCRIGHB COAS="15.
SHizs4) 7 58
wrsoya/s ()
R 2 e (507101 QEHB/SEC 1/BOLOCS: s Lo
oncivay | ssmRs pessan | G SSHEsE ISR 80" “orsiryasy sars 17895475
SIPITEE & ("5 oites/1sa “wrass: o
oy ST O 0RO siar0nac Ty orsan ww)m
S O S16/ B S seive 30
Rrectyimsdvariern 181y % ey Mgy sy s
s - ssur) 601t 1570375 Qi i e
T, O G 3 iR &= K= = 250
Hehas (esa/
UG-GO Y165 4
UL/
OISO 76 G 7506 2E6F 766 e 7eF8 767 757 780 70 70E 0 7gre
S QUSRS
S 5508
Diese
157 e 7506 g %8 707 7678 7ee8 7%F8 %06 7EEF 7R8 e e 7gEC
$E QRSO0
SAC/I 10N
o) 10
/SO £ g0 e o 26 i 750 e 25 2588 2586 7o 25 acE
Hie/InE S 0"
ssssasisal
SIS 1685
/5015 7e87 7eEs 707 25FF F77 7ee8 70H 7eEh 548 gk 7&08 e 7ecE g8
b SHE" O™
(G Tl
10/
7€M 7eee %F8 = 768 Fi777 766 7He %K 28 768 78E 7560 (=D
e 071
ortththtend
Tmay ere 2= 2%0F 20K 756h il 708 7588 =0 7600 2 76F6 2eF
a0 0T
ssn/vnr/nm)m(n +
/s (a/m 150y,
QrassaCssye 286 260 25k s 2ien e 08 £ 68 S = 267 = 280
I OG5, (1
(18" 50/ 5/
T
ORI8O0 7een 7% 506 7577 7H8 e 7588 7568 g 756 768 7687 i 2470
ETEE O (=50
2R3 ()50
/1
50y
s ELy TS 8¢ 2840 oger 288 0 2o g0 ke 2568 F2 2406 2aeH 2487 2a8E
628/ ETCA
U/
s
O/ &S TS 78EA 2eH0 268 2586 708 7668 00 8K 568 248 F7 746 4ce 74cc
(503
/S0)ATHLSK)
NI &I S 7€ 2e0E 57 0HE i 768E 2e 767 7587 A 76 o 29E7 48E
S5 /5 /0N
“oraiire 7866 0 e %7 e 7350 6k 767 %67 7867 7 7aE7 G 748
(e
e .-u.ma
jstrden
oranT/an 2gre 2gec 2sce 0 £ e 2580 257 2 7#cc e 2485 7
e

T

77 QAR

273, 52,8
AL s L TLIG 2woE
b5/ 7 HFQOREE(Y DGCAFOF

271



#
w 0%

1"223%$)),4
g so1-23+
£ %7
50 60
- 500 b
2801112831+
$1-679,323:86.6%1561
2z -6,
50 P
6283376116937 0 e
1312615972384
=a7:<"6123 86,1067
500 SFe
500 I
50 SFE
500 Sse
50 Seer
50 8
AU6:3T- 4,731
62543:3"91-138.13+
4567 5A6t+ = 64361 0% g
<Ll T31625+33°91
2567 SHet+ 6.3 0% SFee
~16H<- 6 I 156761
37625433 LIBIIA NI+
426046730
a5 aRGie 6 0% SFee
16230300 651113471
2 13813367
625+35°91-13813+
SUTS08%+ 1= /)* 0
-6 <6
K3zaner, a5 op-iis
s o
c eI
3 s>
2 SusE
[ e
> g
3 )6
3 S5
[3 06>
9 08F
ss 008
£ 03 5698 e
E) 308F 60> &2
k2 5088 S0Fs )0
Scree Plot
g
1 2 3 4 s 6 7 8 8 10 1 12 13
Component Number
12/ 5.
K3:83+6+,
EEEm——
T TREEATT P
3112923 2 8-+83: <6131
611611501560 <501
3B 1-161625+33°9
GsEmsEvEsTs
g
>69)
b
b
S
2
e
S6c:-63T625+33°9
>
P

272



KU

o]
SHER)IIR/BYHRIN
2B GRS, (B EH
o yuaNsa. 8, 4)

TR R0 I DI

a0 YOG

eBo:

£

2RI
™

TUHSET (TR)HS,-0/0

ezosasan

s

E3)s20/a~i:

s
Py
2078~

(s
FUGHIIS 43 430 A
- s

a5

Frs ey

4
o

0=
e

Ll

R

P et *sm s oy 20nari~ss: oy 3 =3273(.5748 i v”m'w()'rv)uwz“)uuscs a2 ma
(SR 5 0 s i/ ‘e e AV B e
Lo i A s (e £ i
430, %(3. )E"H#E) O/45. 4+ 3( /. /3. 73) 3w/ H2YREHS 3.8,°8) &,+8) &)
W#, (8202 3F&((#3-8) 17938, +8)BI#2")E G 633 sHal B i 61; Bl
o, 2)56/8. 08545
i ok
0,50.0907
A i 96" &6 G 03 i K oy Gk & w6 E &8 &Es
~sa s 1
el
3.0
k6 ED) G o Gk 8 sike st s ais aion Sice
n B )slﬁ)i",l{@)ﬂ
iy
znﬂn)rwm
YRR CH) aigo siie s Gite @i aeK aie )
a2 5552 3355
20/gwnpase
o vy
et G &t Gl siie: 36 G &< o< sion GiIky iRk Gk
Y00 G 95
bt
e or; ] s w6 I Gies & s i s @i
28, 3)SIB(HAR)S" 342
S/
w2y
Esm*.z)s(m)/" g 95 auc G5 aiee 5098 sies = aioc Gt Gl C
2RO LR T
s .-.9)843.8,4
yaiass
FO/&*#(/5*3528) /- #(5%51 6l<; 63 BIIK6 6108H 6 619K na' 67130 B70:H, 6139 6TIHK B
2%, 3)59/5U 55745
49634, 57RO/
"yaas
5 5 e sike LB sioc 1o o Gt Y ' e C GmeK C
T
m)vmu)
et
oy
TR @A C Gk silee sl Giion aieH e st itk Gt Giss
e
LN a2 e
3.4
HOTHYS @8 610 6119 B, Gl 6K 61108 618K9. 616 863" 6ieH 61186 618
3-SR /EA(
LIRS &, 8
6081 61<8 G GO 6116 6ll:< BINHK 686K B1IHE. 68 ' 61101 GIK
Py e
3.8.8)
66 61089 619K B BIIKK 611<) &8 BIH< 61186 I, R &6
3,005, (om0
Ay UANSESS 5 %
) RGSS-8,8)
i Lo Gies G ik C air C Giids e @i
Ko ok w699 L 529 w29 st C o< st wo: 589 e
L 3)SHA8. 0k
10025 01
0,53, #5427) 5
- e 619 e CE sie61 &9 &60; 66 0 0 G 655; i
S 61
Eatianio 20 La]
)-0/45.
T e ek 619 68 et 6569 o6t C 568 e 539 E
245y 3)E (S
(IHUSHRI2E™ , 4 )¥" S
20((#) 3k
6699 6501 601 £ tsie6: 67569 a6o; ) e soet 6iHe ke
o< et G 569 i o o8 O o &9 e
V{8024 I!"Wl" 3)5!
sl
sy
69 set £ o6 69 &6t G500 oK e 6 w5 KK o
2% 35320
781, s
YRS
Esere, ) Y i s w60 s6i< £ K ok e o w53 ke e
20 20T
J0H(# $15245.. \')Aﬂ a4
LA
s sie61 a60; C 6 e 5609 Gk 660 ok £ e E5e Goke
2%, 3)59/5U 55745
638,570/ 3hie
s
sy 1 Gses wss; sess w68 568 K oK £ ok A R e0: £
soa, )5/
M&) M 3+4),
B et
wryaans
40~y 61 @eK o e 613 5ok 6iHe ek 6K C a6: 617
00267830838
LA DS
PO Gt o et Biae 6 [ 66 oo e6i: &6 G w61t
S
H2TURNSSS. &, B)
£ E £ et 65 o o ok o< £ 68 a6k
e ST
3.4,
0 6689 &55; EC e 569 Gk o 69 62 C G689 66
3.0, (/i
=SS, (0. )
3BS85
ek 5 ke i< w539 e3¢ ke £ w62 C S C

2N &)

273



WaltLETIEP<> WATLI. )3 <FQ<73TIST 56220
QU= F=T

e a3
2083252 2] ()L FQ13):YSIIN)<:234835). THHIUE=LI N <HTATANPHI). 3], 1" 77T TIHa2o=  2ISHP). 25198, =32)843. 3P . T)°C It

205503'4%154)0)5"
e

RTINS 2]
3t UB>VP3R<=<T)
LTT<h:3pe 3o

OLBELYHO

a0,

ERTDZ =

) TTE -SRT<TIERRTE EXPICUWIX: 81123
S3HT3)F227D8.32).13)
13.13). 2F 2278
8O F2AL2). 1)

+ 2T Z3SPYT<)
Fi22770B. 53254 76)
5.8

1235

l.a 3
IZSSISLBWZINHH6.)
o

ERZCUBRYOH
)
i

ImacYpCivss)

£ ARBIBSYIAC)- W TEA)
EUMEIXYES: AC)

o
s s Svret
JIRAYSYACIZSZESX

]

WY AV ARBNBSYIACH

waez SeLaz2eViE
23513
E.aF=FIEIF<R3bIG> )

1Rz

A0S %) 67557

EsLeFo.762)
w7715

QaeeiF_713)
F3.2:435):8 EsL<rQ.760)
) #7.7009
“BE<ZIQIE, QasF. 7Ly
FPY) | EGLFQ.762)  F3.0-32):6)
E8L<FQ. 76257 7049 ML L) LopResyainy
QI TLIF3.25432):6) HUTONINTE, QI TL3) ARSI
QAT YOITT) 73) 3256 .28
S2TIR TIPS SFTLME)  255sE TS
I Ba037232 03725 38373 LeF.76
ESIr 76277 70 s . i K
L33 2-35):6)
Quea 3Py a8
273220272
I Ra037232.
- T

E6LFQ. 76247 704
Q@A TLIF3.2=432):6)
Q34 ATOIQUEY 3EH2¢<22)
QUEBFIT=DPIQR. 70)
ST82370). 75)
>, IR33aQ37232.

E6L<FQ. 76257, 701 e

QaBCIF TLIF3.2=13):6)

2132/ 3191ya837=

E6L<FQ. 76247 . 7L e
F L33 2=43):6)

L.2PR<Sy 2 TaIE<S2IC]

= ia2YepT>)

FaLFQ.76.

EEE ]

=6>")3 20N, 10,5
INEIIATTIES . 2=(3)<72. FOTEIS>30=. L6
L 3IRIYRIPPI6E  $0Qi<al);PE2D=. 3

E)

wat.Lre7

EGLF. 76277 70,

E61L<FQ. 762877019
QR TL3F3.2=45):6)

34. T8I AgRI22)
QIEHFIT=2/P3IQ34. 76)
LeamyLi=>17023578).75)
>FiT2. 18332037232

EOLERQ, 76257, 709 “ieg

QU 733 2=652):5)

2,532y 30003873
EOL<FQ. 7627709
SUclF. L33 2=632):6)
L.2PR<SYUTIR<S2I)
L2mP.0. G2y

e

W UTIESP < A0

QT3 628

BYH0<TE
V378,32

")08

Vet

Vil LA<TP=F 2 Pb= S8 4782
hyeiz.6. 713 183

7

s cFocTaTt Vel hjeigz s
i

ik

it

g

274



Scree Plot

H
H
3 2 s 3
Compenent Number
B8%354)2)8'9"$k
!
~———————————
— e
PR
g
e e
e

ET

A25IH67426'BA2""SH)

P
[

P
ot

O ss
> G s -t 1
A R/ N ASH/RING, SRTHIN, &
SPTIHO AT AL 85 Ha-/ESEn
earsas il e
“sensas, secnan
TESFs G R T, = o 207D
i Bt AR5
ST AL
AN AL B
ErETVYS
HSH I 1 7507 008" 7000 700
f -
Sa3- OO/ /1
St
0 4S50 /N S
&
e A, 2070 20t0 o 200H
a1
EE
%S I £ 200¢ 200K ong’
Saxe bt /445 6%
O ALEE/
w8 T e
208 00 2
177 700 nce
e eEA e

s/

TS Q) /D) 2R B 2

52,
sesanats (EIKLIBTEGOE)
R

PRG-I ASR
- QRISKAN I
KB/ 5-P TV JRREHDV
268750

XA FARKRRIN-"-+
Lawoony-<

3N N-RE(
i vz

(G

e

SUrC- A S N SRRITIA_ 10PN bp/ait
Sasas /g a2
Py

QRALR_FR=/, it

6125, Jaf il
9 0a/ 073

<-sieasust

275



~sig

/1017102
7103/1647105/106
/8.

276

R OEFGRETSG L
o
TNQIRITGIESAGTRIGS SL74558L7<+USGH
01)), 188 w3t
7sredomrsi
£ o0uSH | 7SFEJONSH  WENDINIEN"
TSEEOOSH  7SFEJOISH | WENTWNEN' | WEKTWEN'  OGIELINIR!
VEWDINIENY | EVGRMEN  OGEIDNIEG  OGUELINIFS'  JGWRIGPUS'
CELOVIEG | OGIEIONIRG' | JONGLGPUS  JGNRUGPUS.  OIEPRFTED
JOWRGPUS | JOMRGPUS RGP | OEPRFEN GG
GI0ESGE RGP FHEJGH RS poloe0doi
7STEJOWSHVENTINTI FEVPIIEWEY  FRREJCH | WROWGP"  POIGEOJGNTE MNP RYIRONG"
SE IS oS v o VRIUGIEE I GIRIUGY I EEPITRMIS-
IOESCOTEVPIENTER FEJJIIGHNP WRIUGTEWG 10 RICENES  ETOKPRFHES  GEPREVEY
OTAWPTDRGS ooy reao et o
e i 7 o Ery 8t
COLEINIFS JONRICPUS"
Ga0ESGGTEIPIERTER
TEGTHNWPSDFIGHES
wr wr 7alt AT 7ats 7as™
OSHERIMHFSIONRIGPUS"
GIOESGTTEIPIERTEN
JSUFEI ISP
TSEEONSHNERTINVEN 36 7t W W 7aLz L
COIEINIFS JONRIGPUS”
INRGP'FRHE JGOHIWFIGNHGP"
VRIUGTEINGAFRHEJGH
e " #a W 7tz iz
QST INIFS IONGPUS”
JNRGP'FRHE JGOHINFIGNHGP"
WRIUGIETS RAOETESN
FRHEGH
TSEEOSHNEN TN ais st 7tz 7tz 1 a3
HF JONRIGPUS"
EPRAENGIFS”
S1GIEQ JGHVEWNIND_GY'
VRIUGIEIEPRRIEY
7t s st a2 7aas o
OSEEINFIONGPUS"
OOEPRFVEDHGO)IFG"
FolGEQIGHIP I
NG EEPTRMIS'
e
PR S
<NHGO7GSGHRN'ZGNFRIG L IO PGTRNES: a2
SO OLGOFIS  OEQrH . TRV azas01
15
ki
144686, .
i —qmeiey
F &
OGIELINIFS JONHIGPLS"
GIOESETEIPIENEN
JESUINHPSTRGUES
1w ™
OGRS
GIOESGTEIPIERTEN
JGUFEI G
ZSFEIONISINERTIIEN wn £
OGIELINIFS JONRGPUS"
INRGP'FRHE JGIHWFIGNHGP"
VRIUGTEPWAFRHEJGH
1w a6
NIFS JGAHRIGP U
NRGPFRHE JGHIRONG?"
VRIUGIETS RneERESHT
TSFESONISINERTIIEN 7 Y
o IGHROPUS”
OEPRAIEIHGTFS'
PEIGEOJGIVENNWO_ G
VRIUGTEEEPREIEY
KGR
TSFEJOWSHRERTINFNT w7 s
wF 3G
PRFEGIRS:
GEOGHP-
WG EEPrTRINS
OEPRAEGIFH
LHETH)NEB 0358, *
P e —QUNFIEN RIWEE TRICGP" ENPIN_H
e20Ev0n sew DEDNNG ____ amamish SN bErymies_ sRmNoh,
T =T e 2t T aanL” aant”
2 a0 4866 2545
5 75 Za? “saz6
a z 221 ezl
5 208l 142 ~as"
5 ias ws e
Scree Plot
A\
3
1 2 3 4 5 6
Component Number
o1a518, 8wy’
wE0BHG
R S



6016471:030-30)8"

ET Q908
*0IIEO0E0(121034"
08" N"00SH)354) 455
6016800
+EHER)

a9 )OS
“01R3080(+21034"
2(120382/518013)$10(:03
)2840154)0832+M801+

ET Q908
0B S0E0(121034"
2120352958013 )S10103:
)2840I0R2ICAIN (-
S2esmaols

a9 )OS
*0118 030:80(+21034"
a2

30700%* £0)S)ACI(LAOE
32840155 a2

5401750
015 8050301

3S0(0r YA 020157

“wazOR 0+

R OGTILE R HORTH
GBET O 03

10 BOLRE (181"

3908

“oLiia(so:

£0(:20;
“hazsia

W08 30°0K°&0)
0708 &0y
18019

28403

& OTH 0
“0HROSORO(+2103"3
08 00SR)358) 50)¢
BOITIHOIO-$0)S”

et 079,08 =
2i03u"s

présey

& O )9 D08
“OLHIBOSORO(2(054"
2(120352/918012)810(03
)284014-)05521%801+

et "), 08 e
0418 OSOR0(2I034"S
2(203524518014)810(:03

284044082

52

se<e

BEE;

Ca

E28

G 992 08(
“OLHIEOSOR0(2(054"
NSO SO
2070 20))ICA0E
Y2800 4328tes:

St R, )08 (- [
OISR OSOR0(21034"S
NGRSO SO

)SI0(:01)AW3.02(5'%
“INS2SH 017 501

Wor2( a7 )08
“0LAIE(O)SORO(+21034"
08 H00SR)355) 50)¢
60.5714)30-50)8"

a9 )08 awc
OISR OSOE0(+21054"S

080356 s50)¢

60 ISHELR0)EOF

SN

a0 )08 E=
“0LAIBOSOR0(21054"
2(20352451801+)810(-03
)224014-)082+54801+

a9 )08 a8
“OHIROSOR0(+2(054"S
2(120352/918014)S10(:03+
2840-L0RICHN(E
2058010

SIET 0" )OS £
“0LAIBOSOR0(21054"s

£

s

e

£

£

E

BiEEC

£

s6F

£

£

E

e

e

sas;

£ 5

07808 e
“0ISIROSR0(21054"S

55414017 01

80001
)SI0C:0: )3, 02155
2 12501

£

w0E

SDESIGE)
(0" 143250354882) 50+

USRI
Y

RIS
ORS00
SO)Ba0ECO

277



Appendix H:

PLS-SEM Algorithm’s Factor Analysis for Reflective Measurement from SmartPLS 4.1
1. First-Order Model
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Appendix I:

PLS-SEM Algorithm’s Factor Analysis for Formative Measurement (VIF) from SmartPLS
4.1

i.  First-Order Model
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Appendix J:

PLS-SEM Algorithm’s Path Analysis from SmartPLS 4.1
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Appendix K:

PLS-SEM Algorithm’s Bootstrapping on Coefficient of Determination (R?) from SmartPLS
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Appendix L:

PLS-SEM Algorithm’s Blindfolding Procedure on Stone-Geisser’s Q? from SmartPLS 4.1
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Appendix M:

First-order Model Result from SmartPLS 4.1
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Appendix N:

Second-order Model Result from SmartPLS 4.1
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