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ABSTRACT 

The primary goal of this paper is to investigate whether digital 

transformation readiness (technological, organizational, and 

environmental model) influences entrepreneurial leadership and, if so, 

to what extent this entrepreneurial leadership affects SMEs' 

performance. To achieve the study's objective, 337 responses were 

collected from SMEs' employees (at all administrative levels) in 

Oman, using the technological, organizational, and environmental 

(TOE) model. SmartPLS 3 software was used to test hypotheses using 

structural equation modelling. The findings show that entrepreneurial 

leadership is positively and significantly influenced by technological 

and organizational factors. While environmental factors do not have 

such a significant effect. Furthermore, entrepreneurial leadership 

positively influenced SMEs performance. Technological and 

organizational factors can enhance entrepreneurial leadership among 

SMEs employees in developing economies, which reflected positively 

on their SMEs’ performance. Therefore, decision-makers in SMEs 
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consider those factors while preparing the strategic planning and 

consider digital transformation as a vital antecedent for enhancing the 

whole performance of their enterprises. Despite the priority that 

should be given to technological and organizational factors, 

environmental factors should be more considered. 

 
 

Kata Kunci: 

[Kesediaan 

Transformasi 

Digital; Prestasi; 

Kepimpinan 

Keusahawanan; 

PKS; TOE 

Model] 

ABSTRAK 

Matlamat utama kertas ini adalah untuk menyiasat sama ada kesediaan 

transformasi digital (model teknologi, organisasi dan alam sekitar) 

mempengaruhi kepimpinan keusahawanan dan, jika ya, sejauh mana 

kepimpinan keusahawanan ini mempengaruhi prestasi PKS. Untuk 

mencapai objektif kajian, 337 maklum balas telah dikumpulkan 

daripada pekerja PKS (di semua peringkat pentadbiran) di Oman, 

menggunakan model teknologi, organisasi dan alam sekitar (TOE). 

Perisian SmartPLS 3 digunakan untuk menguji hipotesis 

menggunakan pemodelan persamaan struktur. Dapatan kajian 

menunjukkan kepimpinan keusahawanan dipengaruhi secara positif 

dan signifikan oleh faktor teknologi dan organisasi. Sedangkan faktor 

persekitaran tidak memberikan kesan yang begitu ketara. Tambahan 

pula, kepimpinan keusahawanan mempengaruhi prestasi PKS secara 

positif. Faktor teknologi dan organisasi boleh meningkatkan 

kepimpinan keusahawanan dalam kalangan pekerja PKS dalam 

membangun ekonomi, yang mencerminkan prestasi PKS mereka 

secara positif. Oleh itu, pembuat keputusan dalam PKS 

mempertimbangkan faktor tersebut semasa menyediakan perancangan 

strategik dan mempertimbangkan transformasi digital sebagai 

pendahulu yang penting untuk meningkatkan keseluruhan prestasi 

perusahaan mereka. Walaupun keutamaan yang harus diberikan 

kepada faktor teknologi dan organisasi, faktor persekitaran harus lebih 

dipertimbangkan. 
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INTRODUCTION  
Due to their vital role in the economy, small and medium-sized enterprises (SMEs) are 

considered as the industry's backbone (Sarvari et al., 2021). The larger the contribution of 

SMEs to an economy, the more robust the economy's characteristics will be. More than 99 

percent of businesses in the European Union (EU) are small and medium-sized enterprises 

(SMEs), which employ between 50 and 70 percent of equivalent full-time workers. SMEs 

provide a superior perspective to help them preserve their economic significance in the face 

of ongoing technological breakthroughs and the digital revolution since they provide more 

than 50% of the value added to the European economy as a whole (Garzoni et al., 2020).  

From this viewpoint, academic research has concentrated on the dissemination of digital 

technologies centred on value propositions and consumer interactions. Digitalization and 
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specialized technologies are driving innovation in SMEs working in both high-tech and 

traditional sectors (Matarazzo et al., 2021). Many sectors of the economy, notably SMEs, are 

undergoing upheavals that need the digitalization of their operations in this digital age 

(SMEs). To expand and maintain a sustainable competitive edge, SMEs must adapt to 

changes. One of the most difficulties for SMEs is determining how to boost their digital 

accessibility, grow their skills to functional value services, and have a strong competitive 

position to promote the welfare of the community (Abdulquadri et al., 2021). 

 

Digital transformation (DT) has become a prominent topic in recent years in business 

research and practice. A high standard for DT is the significant changes in society and 

business brought about by the use of digital technology. While it has been mentioned that 

enterprises must find ways to innovate with these technologies by creating strategies that take 

the impact of the digital transformation and improve operational performance (Vial, 2019). 

According to the definition of digital transformation, it is "a shift in all productivity and 

employment formation techniques, the application of an adaptive management approach to 

competing, rapidly satisfying increasing needs, a procedure of recreating an enterprise to 

digitalize operational processes and establish effective supply chain correlations; operational 

use of the online platform in configuration, production, advertising, trying to sell, and 

introducing, and is a data-based management approach. (Ulas, 2019). The term "digital 

transformation" refers to several distinct constructs that have been extensively discussed in 

scientific studies of the research. For instance, see (Larjovuori et al., 2018) pre-digitalization, 

digital maturity and post-digitalization were among the categories of DT processes that were 

decomposed. These categories were: strategic milestones, guidelines and directions for 

businesses, customer experience and operational digital transformation, designing DT, 

converting strategic directions into goals, field implementation of DT, digital transformation 

at the organizational level, product and service offerings, and building a DT strategy (Deja et 

al., 2021) .In the literature, the term DT is commonly used interchangeably with the term’s 

digitization and digitalization. These terms are not identical, as they apply to varying levels of 

digital technology use (Gong & Ribiere, 2021). Nowadays, it appears that the connection 

between digital skills and organizational challenges throughout a crisis seems to be more 

relevant than it was initially assumed. Companies needed to measure their level of digital 

maturity. The authors, Gordon Fletcher and Marie Griffiths, state that "if the objective of a 

corporate overall digital transformation strategy is to become "digitally mature", this does not 

consider a short-term task."(Warkentin et al., 2012). Furthermore, firms which are 

less" digitally mature "are more exposed to issues and less flexible to change than their 

counterparts. While on the other hand, the pace of digital transformation has picked up so 

much speed that enterprises are finding it difficult to apply security processes carefully. They 

develop at an astounding level, and as a result, network problems mount, putting the safety 

and stability of enterprises at risk of being harmed (Meyer-Hentschel et al., 2020). 

 

Investments in information technology (IT) are created mainly to facilitate and support 

innovation (Bagale et al., 2021). As a result, SMEs began incorporating electronic technology 

into their operations to increase their participation (Troise et al., 2022). Meanwhile, unlike 

large businesses, SMEs are unable to invest significant capital in digital technology. As a 

result, adopting technology and digitalizing SME activities was not as straightforward as 

anticipated (Parker & Castleman, 2007). ''Internal knowledge, technological capability, firm 
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size, limited funding, and a scarcity of resources'' have all impacted SMEs' digitalization 

initiatives. Despite these limitations, various academics explored the factors influencing 

SMEs' implementation of digital technology from a range of perspectives (Klein & Todesco, 

2021). Any technology's effectiveness and influence on corporate performance are dependent 

on firms properly adopting it, hence it is vital to understand the determinants associated with 

technology adoption. Whereas SMEs are more adaptable, speedier, and less limited, resource 

restrictions and knowledge gaps frequently prevent small businesses from evaluating and 

implementing digitalization possibilities. This leads us to ask: how can SMEs successfully 

use their limited resources to pursue digital and data-driven innovations while limiting the 

probability of failure that might follow from implementing their corporation's DT? (Barann et 

al., 2019).  

 

The Technology-Organization-Environment (TOE) model invented by Tornatzky and 

Fleischer is used in the current investigation (Tornatzky et al., 1990). The TOE dimensions of 

the organization have been linked in numerous studies, providing a more holistic view of the 

factors driving the adoption of technology (Abed, 2020).The TOE model is an effective 

paradigm for understanding SMEs' adoption of IT-based innovation (Bhatti et al., 2020) on 

technology adoption in SMEs has been undertaken to date, he finds that the TOE framework 

has a strong theoretical foundation, and empirical backing, and has been utilized to 

investigate technology adoption. 

 

In the Omani context, however, its vast geographical area and small population distinguish 

Oman (Alraja et al., 2021; Hussein et al., 2017). As well as more than 80% of the population 

has access to telecommunications infrastructure, including landlines and/or cell phones, as 

well as Digital services, SMEs in Oman are expected to adopt digital technology. Oman, like 

the other Gulf Cooperation Council (GCC) countries, is significantly dependent on oil. Due 

to the obvious soaring oil prices, the nation is compelled to offer a way forward through 

economic diversification in terms of sustainable development (Hussein et al., 2017).On the 

other hand, leadership is critical in guiding and supporting an organization through a digital 

business shift. Leadership in the context of digital business transformation is still in its 

infancy. Moreover, this study up to the knowledge of the researcher is the only study that 

discussed entrepreneurial leadership, as a mediator between digital transformation readiness 

factors on the performance of SMEs (Larjovuori et al., 2018). Thus, in this study, we will 

look at the potential effects of "technological, organizational, and environmental factors" on 

the digitalization of SMEs' activities. Because there is uncertainty about the extent to which 

SMEs in Oman can truly convert into digital firms and the variables affecting this 

transformation, the major goal of this article is to explore the influence of critical elements 

impacting digital transformation readiness on the performance of SMEs in Oman through 

entrepreneurial leadership. 

 

The next parts give a concentrated overview of the literature, a discussion of pertinent theory, 

and hypotheses. Following this are the methods and findings sections, which are then 

followed by the discussion of their implications in relation to the literature, with specific 

attention paid to both limits and suggestions for future research. 
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RESEARCH FRAMEWORK AND HYPOTHESES DEVELOPMENT  

The Theory of Reasoned Action (TRA), Diffusion of Innovations (DOI), Technology 

Acceptance Model (TAM), Technology Organization Environment Framework (TOE), The 

Theory of Planned Behavior (TPB), Task-technology Fit (TTF), and United Theory of 

Acceptance and Use of Technology (UTAUT) have been identified as the most empirically 

used and base structure of extended theoretical representations of technology acceptance 

studies (Jayawardena et al., 2020). Several technology adoption studies have used the TOE 

framework because it provides a valuable analytical framework for examining the adoption 

and assimilation of various forms of IT innovation in institutional level (Oliveira & Martins, 

2011b). To examine technology innovation adoption at the business level, the TOE 

framework incorporates technological, organizational, and environmental aspects (Sila, 

2013). The technical environment (e.g., technology availability and technology 

characteristics) addresses the suitable technologies accessible to companies, whereas the 

organizational context addresses organizational aspects and resources such as hierarchy, 

volume, structure, kind of company, and so on. The environmental context, the third 

component, describes environmental qualities such as government rules, consumers, 

competition, and so on. The TOE framework is congruent with the DOI theory, which 

stresses human qualities as well as organizational internal and external variables as drivers of 

organizational innovativeness. These correspond to the TOE framework's technological and 

organizational environments. The TOE framework includes environmental variables, which 

are not covered in the DOI model, in addition to technical and organizational settings. The 

environmental setting simultaneously constrains and provides possibilities for technological 

innovation(Chandra & Kumar, 2018). Prior research in the context of SMEs shown that the 

(technological, organizational, and environmental) (TOE) model was widely used to 

investigate  few information systems difficulties, and it is experimentally verified in this 

setting (Qalati, Li, et al., 2020). In contrast to previous research (Green et al., 2012) argued 

that linear models may be combined with a unified theory of technology acceptance or 

a technology acceptance model   and  its  application. According to (Qalati, Galvan, et al., 

2020) they don't pay attention to organizational and environmental factors. The technical 

background includes relevant established and upcoming technologies. The organizational 

context describes the firm's size, managerial level, and scope. Environmentally, businesses, 

government agencies, and the sector as a whole are referred to as "environmental context." 

Because of incorporating both human and non-human drivers, the TOE framework surpasses 

traditional models like the technology acceptance model (Awa et al., 2017). The TOE 

paradigm is compatible with the theories of contingency, resource-based perspective, and 

diffusion of innovation (AlSharji et al., 2018).  

 

Oman is continuously striving to diversify its economy and reduce its dependency on 

hydrocarbons. Economic diversification aims to promote rapid economic growth. The 

government plans and moves forward to attract more foreign direct investment, so creating 

more job opportunities to meet the problem of growing job market entrants. The government 

also takes concrete steps to encourage more private investment in the economy, specifically 

in small and medium-sized enterprises (SMEs) (Almaimani & Johari, 2015). Small - five to 

nine employees with an annual revenue of OMR 25000 to OMR 250000. According to the 

Ministry of Commerce and Industry, a medium-sized enterprise has ten to ninety-nine 

employees and a yearly revenue of OMR 250000 to OMR 1.5 million (MoCI) (Khan, 2018). 
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It has been stated that there is a shortage of managerial skills and financial assistance needed 

to build the backbone of SMEs. According to Eniola and Entebang (2013), SMEs are in 

desperate need of technical competence and support, and the biggest problem they confront is 

managing their resources. According to Farsi and Toghraee (2014), the government should 

implement adequate regulatory regulations to address the challenges that SMEs confront in 

terms of skills and expertise in implementing new technologies in order to bring about 

successful innovation. According to Khan and Krishnamurthy (2016), policymakers should 

develop policies to instill the entrepreneurial spirit in the minds of young people and to help 

SMEs overcome challenges. 

 

When it comes to technology adoption, organizational context refers to how the 

organization's character and behavior management interacts with the dynamics of its 

surroundings; "organizational leadership." Then, in a dynamic, complicated, and 

unpredictable competitive environment, an entrepreneurial leader who is unique from 

behavioral leaders is require(Aldaas et al., 2022; Arifin et al., 2016). As a result, the most 

significant characteristic of entrepreneurial leadership is regarded as producing value by 

uncovering new possibilities and developing new tactics to obtain competitive 

advantages.  Entrepreneurial leaders see entrepreneurship as a means to achieve a competitive 

advantage and outperform competitors (Amir et al., 2012). Furthermore, in the 1990s, studies 

focus on CE -Corporate Entrepreneurship or entrepreneurial leadership within organizations- 

as possibility of achieving and boosting the corporation's opportunities to grow the 

capabilities necessary to generate innovative technologies (Arifin et al., 2016). Numerous 

prior research have found a link between entrepreneurial leadership and organizational 

performance. The above link was studied using many research methodologies, such as meta-

analysis, empirical, and conceptual methods. Those empirical research were able to show a 

direct association between the two variables. Empirical researches have proven that 

entrepreneurial leadership creates positive performance and related it to the expansion of 

SMEs (Sawaean & Ali, 2020). Entrepreneurial leadership has been found to boost 

organisational performance in the Malaysian SMEs sector (Rahim & Ramli, 2015). However, 

SMEs should be creative and proactive; more precisely, they must engage in organisational 

entrepreneurship, to meet their objectives and aims. (Awad et al., 2020). 

 

Digital Transformation 

Despite the many concerns regarding security and privacy towards using new technology and 

digitalizing the work (Alkhariji et al., 2021; Badr et al., 2021; Bou-Chaaya et al., 2021; 

Chicha et al., 2021; Tsou et al., 2021) most enterprises globally try to digitalize their work 

process using different types of recent technologies such as Integrating blockchain 

technology in those processes (Dargahi et al., 2022) or using big data analytics tools (Imran 

et al., 2022), social media tools such as Facebook to enhance the enterprises' performance 

(Alraja et al., 2020) and enterprise systems such as business intelligence(Alkhaldi et al., 

2017) which helps them analyze the impact of multi factors on their business (De et al., 

2021).  Digitization is the process of converting a physical resource to a digital one 

(digitalization) (Henriette et al., 2016). The most important part of DT is that businesses must 

use modern digital technologies to stay competitive. The idea is to use digital platforms and 

the Internet to offer both online and offline services (Mergel et al., 2019). Therefore, 

digitalization of business processes will continue because modern consumers are drawn to a 
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wide range of technological innovations Because of their speed and relative ease of use, as 

well as the growing of mobile technologies that allow search, payment, and other tasks, they 

enable the reduction of health hazards (Mitrofanova et al., 2022).  

 

The TOE framework distinguishes three main sets of characteristics affecting a company's 

tendency to process innovations: technology, organization, and environment (Baker & Baker, 

2012). The TOE framework is well-founded in theory and empirical evidence and has been 

applied to the study of technology adoption (Oliveira & Martins, 2011a). The current study's 

constructs were identified through a survey of the literature on technology adoption in SMEs. 

The next sections examine the elements that influence each of the three basic constructs, as 

well as the process of developing hypotheses. 

 

Technological Factors 

This demonstrates the extent to which SMEs utilize information technology (Nguyen et al., 

2015). Nevertheless, technology is viewed as a critical component of successful digitalization 

adoption (Parida et al., 2019). For example, it has been adopted for very core tasks such as 

Learning systems, machine learning, and deep learning, and digital learning, users’ trust in 

social media, employment, big data and mobile cloud security. Also, it has been proved that 

the use of technology has positive impact on a SME's innovativeness (Ključnikov et al., 

2022). This essential aspect plays a vital role in digitalization adoption since it encompasses 

technical infrastructure, personnel expertise with technology, and understanding of using and 

executing this technology in customer interactions. Additionally, when firms have an 

acceptable level of information technology resources, this boosts SMEs' potential to 

effectively adopt IT and convert their activities and procedures in the o digital economy 

(Gutierrez et al., 2015). 

 

Organizational Factors 

The size of the organization results in an increase in internal expenses, such as those 

associated with searching and storing. On the other hand, because of the digitalization of the 

organization, investment in technology suitable for the extent of the organization will 

encourage companies to minimize their internal, search, and storage expenses (Alraja et al., 

2021). Further research indicates that the company size is an important factor in determining 

its digitalization adoption (Awa et al., 2015). According to prior studies, large organizations 

tend than small firms to embrace digitalization (Amankwah-Amoah et al., 2021). 

Furthermore, the predicted advantages and negatives influence digitalization adoption 

significantly (Khayer et al., 2020). In any regard, large organizations are more bureaucratic 

than small businesses, which can hinder decision-making, and collaboration will become 

more difficult (Stentoft et al., 2020). Since working within SMEs is defined by its own set of 

beliefs and practices, if the IT deployed is relevant to those practices and beliefs, SMEs' 

transforming their tasks and procedures into digital enterprises will be enhanced (Alraja et al., 

2021).  

 

Environmental Factors 

An important signal for companies to digitalize their activities, which is also regarded as a 

driver of potential clients, is the level to which individuals are linked to the internet. Further 

factors that may influence a company's adoption of digitalization include the environment in 
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which the company performs and the strength of its competitors (Simoes et al., 2019). For 

example, Voza et al (2022) explored the perception of digitization in terms of environmental 

objectives and sustainability in the SME sector (Voza et al., 2022). The environmental 

element, as employed in this study, relates to the environment whereby SMEs are expanding. 

This condition includes a number of stakeholders with the ability to influence SMEs by either 

aiding or impeding their transformation into digital enterprises (Ghobakhloo & Ching, 2019). 

 

Entrepreneurial Leadership 

In today's tumultuous and competitive corporate world, entrepreneurial behaviors across 

contexts are critical for fostering innovation and adaptation to a changing environment 

(Ranjan, 2018) advocate for strategic management to incorporate an 'entrepreneurial mindset', 

particularly in high-velocity situations of competition and change. As a result, emphasizing 

the concept of 'EL' is a critical first step in this direction. The notion of EL has grown in 

importance as organizations strive to improve their performance, adaptability, and long-term 

survival (Sandybayev, 2019). Entrepreneurial leadership happens at the juncture between 

entrepreneurship and leadership. In a competitive environment, EL becomes a critical factor 

in cultivating an entrepreneurial attitude and culture(Ranjan, 2018). EL is the capacity to 

persuade others to manage resources strategically, emphasizing both opportunities- and 

advantage-seeking behaviors (Huang et al., 2014). If we compare entrepreneurial leadership 

to other known leadership concepts, it is still relatively uncharted territory. Earlier research 

hypothesized that corporate success is dependent on strategic management, which allows for 

the separation between performance predictors and outcomes (Ahmad et al., 2019). Prior 

research has examined the relationships between entrepreneurial approach and business 

performance, but none of the studies has examined this relation through entrepreneurial 

leadership between digital transformation readiness factors and performance, particularly in 

small to medium-sized enterprises (SMEs) (Hair et al., 2010). Thus, there is a dearth of 

literature devoted to this particular relationship, necessitating further investigation. The 

following hypotheses have been proposed by the researcher based on the literature that has 

been addressed above. 

 

H1: Technological factors significantly influence the entrepreneurial leadership in SMEs. 

H2: Organizational factors significantly influence entrepreneurial leadership in SMEs. 

H3: Environmental factors significantly influence the entrepreneurial leadership in SMEs. 

H4: Entrepreneurial leadership significantly influence the performance of SMEs 
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Figure 1: Proposed Research Model 

 
 

RESEARCH METHODOLOGY 

Despite different sorts of government assistance, the potential for expansion of the SME 

sector in Oman is limited by a variety of reasons, including bureaucracy, scarce funding, a 

lack of competencies and resources, inefficient management, low technology, fierce rivalry, 

international economic considerations, the cost and unavailability of trained personnel, and 

other critical supports that have enabled this industry to thrive in other nations. Effective 

leadership and entrepreneurial attitudes are required to overcome these barriers(Imran & 

Aldaas, 2020). The government has increased its efforts to assist SMEs, especially in the 

context of economic diversification (Central Bank of Oman, 2017). Additionally, Oman's 

SMEs, like those in other nations, contribute significantly to GDP growth, employment 

opportunities, and technology (Public Authority for SMEs Development, 2014). Omani 

SMEs, for instance, represent for 90% of all firms, constitute 15-20% of GDP, and create 

40% of Oman's population. 

 

Different criteria and standards are used to define SMEs. For instance, the World Bank 

(2017) defined SMEs using three criteria: number of workers, total assets, and yearly sales. 

As we examine the criteria utilized, we can see that there are differences in the cutoffs (lower 

and higher boundaries), number of workers, and sales turnover in the various classifications. 

The OECD defines a SME as a company that employs up to 249 people, with the following 

breakdown: (a) micro companies have 1–9 workers, (b) small businesses have 10–49 

employees, and (c) medium businesses have 50–249 employees (OECD 2017). Previously, 

SMEs in the Sultanate of Oman were defined purely by the number of employees. The 

Ministry of Commerce and Industry (MOCI) amended the rules in 2012 and incorporated two 

indicators/ criteria to differentiate between micro, small, and medium-sized enterprises: staff 

count and sales turnover (Muscat daily, June 29th, 2012). In Oman, micro-enterprises are 

classified as organizations with fewer than 5 employees and annual sales of less than RO 

100,000, whereas small businesses have 6–25 employees and annual sales ranging from 

RO100,000 to RO500,000. Medium-sized businesses employ 26–99 people and have yearly 
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sales ranging from RO 500,000 to RO 3,000,000.There is a variation in the metric (number of 

workers) between the OECD and MOCI. Large firms are defined as those with more than 100 

employees. 

 

Sampling 

The needed data were gathered with a questionnaire developed to examine the impact of 

technological, organizational, and environmental factors on the entrepreneurial leadership 

among the SMEs employees in Oman. As well as, to examine the impact of this leadership 

style affect the SMEs performance. The study instrument was constructed using validated 

studies The TOE model's three dimensions were measured using five items for technical 

variables, four items for organizational aspects, and five items for environmental elements. 

Previous study validated and implemented these variables (Alraja et al., 2021; Chege & 

Wang, 2020). The entrepreneurial leadership scales were built using four items from (Fontana 

& Musa, 2017). While the performance of SMEs is measured using four items adapted from 

(Tseng & Lee, 2014), with few modifications to accommodate the study context. Because the 

participants were instructed not to say anything that would expose their personality, we 

proclaimed the goal of the study, the directions for completing the questionnaire, as well as 

the significance of respecting the participants' private and confidentiality. The questionnaire 

is organized into two parts: (1) SMEs' and respondents' profiles (see table 1), then (2) adopted 

factors. All variables-related items were structured on a seven-point Likert scale. To ensure 

that questions were understood and were clear, as well as to improve them, a pilot study was 

done with six SMEs leaders; based on their comments, certain items were adjusted or 

omitted. Following a review of the questionnaire, a pilot study was conducted by using the 

questionnaire to collect data from 30 employees working in SMEs. The data was analyzed 

and the final version of our questionnaire was ready for distribution. The questionnaire was 

electronically disseminated to workers at SMEs in the Oman. We got 426 replies; 89 of those 

returned surveys were not analyzed because respondents provided the identical response to all 

items. As a consequence, there were 337 valid surveys for analysis. Because the data were 

collected by questionnaire, we must determine the internal consistency of the construct and 

the measure's validity. To do this, a factor analysis and reliability test were conducted. 

Additionally, a skewness test was used to determine the data's normality. While the 

developed hypotheses have been explored using structural equation modelling.  

 
Table 1: SMEs Profile 

SME Age 

1-5 years 167 49.6 

6-10 years 67 19.9 

11-15 years 22 6.5 

15-20 years 35 10.4 

More than 20 years 46 13.6 

Total 337 100.0 

SME Size 

Less than 10 133 39.5 

10 - 19 employees 90 26.7 

20 - 49 employees 80 23.7 

50 - 99 employees 34 10.1 

Total 337 100.0 

Local or international 
Local 312 92.6 

International 25 7.4 

Total  337 100.0 
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Table 2: Respondent Profile 

 

Respondent age 

18-24 years 103 30.6 

25-34 years 148 43.9 

35-44 years 59 17.5 

45-59 years 26 7.7 

60 years and more 1 0.3 

Respondent education 

level 

High school or below 52 15.4 

2-year college degree 96 28.5 

Bachelor degree 159 47.2 

Master degree or above 30 8.9 

Respondent gender 
Male  115 34.1 

Female  222 65.9 

Job level 

Primary-level employee 150 44.5 

Primary-level manager 73 21.7 

Middle-level manager 71 21.1 

High-level manager 43 12.8 

 

 

FINDINGS 

 

Measurement Assessment 

The normal distribution was ensured using skewness and kurtosis tests, all the calculated 

values were in the acceptable range +2 to -2 (presented in Table 3). Further, the values of 

outer loading have exceeded the threshold ≥ 0.70 (Hair et al., 2010). Moreover, all the 

adopted constructs achieved the threshold value of > 0.70 [54] for Cronbach’s alpha (α) and 

composite reliability (CR). 

 
Table 3: Results of Measurement Assessment 

 

Variable 

It
em

 

M
ea

n
 

S
T

D
E

V
 

S
k

ew
n

e
ss

 

K
u

rt
o

si
s 

A
lp

h
a

 

C
R

 

A
V

E
 

V
IF

 

(o
u

te
r)

 

L
o

a
d

in
g
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Tech 

Tech1 5.48 1.38 -1.25 1.38 

0.87 0.91 0.66 

1.82 0.76 

Tech2 5.61 1.30 -1.15 1.24 2.12 0.82 

Tech3 5.61 1.36 -1.39 1.98 2.15 0.83 

Tech4 5.59 1.30 -1.14 1.18 2.45 0.86 

Tech5 5.63 1.34 -1.25 1.25 2.06 0.81 

Org 

Org1 5.75 1.28 -1.32 1.80 

0.89 0.92 0.70 

1.96 0.79 

Org2 5.68 1.36 -1.30 1.49 2.38 0.84 

Org3 5.63 1.26 -0.94 0.48 2.59 0.86 

Org4 5.67 1.22 -1.02 0.66 2.42 0.84 

Org5 5.67 1.43 -1.55 1.34 2.15 0.84 

Env 

Env1 5.58 1.26 -1.17 1.60 

0.86 0.90 0.71 

1.92 0.82 

Env2 5.51 1.41 -1.25 1.50 1.96 0.84 

Env3 5.47 1.46 -1.09 0.82 2.28 0.88 

Env4 5.52 1.34 -1.14 1.42 1.98 0.82 

EL 

EL1 5.57 1.38 -1.42 1.98 

0.84 0.89 0.68 

1.73 0.78 

EL2 5.54 1.31 -1.06 1.08 1.93 0.83 

EL3 5.62 1.38 -1.38 1.97 1.99 0.82 

EL4 5.56 1.34 -1.21 1.46 2.18 0.85 
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SMEs 

SMEsP1 5.94 1.26 -1.52 1.37 

0.87 0.91 0.73 

2.18 0.86 

SMEsP2 5.86 1.28 -1.49 1.43 2.17 0.84 

SMEsP3 5.91 1.26 -1.53 1.49 2.16 0.84 

SMEsP4 6.03 1.21 -1.34 1.42 2.21 0.86 

 

Model Validity 

The results of the average variance extracted (AVE) test for all variables were > 0.50 (Hair et 

al., 2019), (Fornell & Larcker, 1981), (Alraja, 2022) which ensured convergent validity. 

Moreover, the Fornell-Larcker criterion (Table 4) confirmed the discriminant validity 

(Fornell & Larcker, 1981). 

 
Table 4: Fornell-Larcker Criterion 

 

 
EL Env Org SMEsP Tech 

EL 0.82 
    

Env 0.49 0.84 
   

Org 0.63 0.55 0.84 
  

SMEsP 0.52 0.38 0.52 0.85 
 

Tech 0.61 0.58 0.66 0.45 0.82 

 

The cross-loadings showed in Table 4 (Hair et al., 2019). As well as the heterotrait-monotrait 

(HTMT) ratios (Henseler et al., 2015), were less than the optimal HTMT values < 0.85, (see 

Table 6). Therefore, the adopted model in the current study demonstrates the presence of 

discriminant validity. 

 
Table 5: Cross-loadings 

 

 

EL Env SMEsP Org Tech 

EL1 0.78 0.38 0.34 0.50 0.50 

EL2 0.83 0.48 0.46 0.53 0.53 

EL3 0.82 0.33 0.43 0.50 0.48 

EL4 0.85 0.41 0.46 0.54 0.51 

Envi1 0.38 0.82 0.35 0.49 0.49 

Envi2 0.42 0.84 0.33 0.41 0.42 

Envi3 0.46 0.88 0.33 0.51 0.57 

Envi4 0.37 0.82 0.25 0.44 0.48 

SMEsP1 0.48 0.38 0.86 0.53 0.46 

SMEsP2 0.40 0.29 0.84 0.35 0.33 

SMEsP3 0.40 0.29 0.84 0.38 0.35 

SMEsP4 0.47 0.32 0.86 0.49 0.38 

Orga1 0.52 0.44 0.37 0.79 0.63 

Orga2 0.50 0.48 0.41 0.84 0.59 

Orga3 0.54 0.49 0.43 0.86 0.52 

Orga4 0.51 0.49 0.46 0.84 0.50 

Orga5 0.56 0.40 0.51 0.84 0.53 

Tech1 0.39 0.48 0.29 0.50 0.76 

Tech2 0.50 0.41 0.34 0.50 0.82 
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Tech3 0.52 0.51 0.37 0.49 0.83 

Tech4 0.55 0.52 0.41 0.60 0.86 

Tech5 0.52 0.47 0.39 0.61 0.81 

 
Table 6: HTMT 

 

 
EL Env Org SMEsP Tech 

EL 
     

Env 0.57 
    

Org 0.73 0.63 
   

SMEsP 0.59 0.43 0.58 
  

Tech 0.71 0.67 0.75 0.50 
 

 

Analysis of Structural Model 

The variance inflation factor (VIF) test was performed to eliminate any potential mistakes 

caused by excessive correlations between the adopted latent variables (Duan et al., 2012). All 

calculated values were 3.3, respectively (refer to Tables 3 and 7). Thus, the lack of 

multicollinearity issues was established and validated by the prior test, namely Harman's 

single factor test stated previously. 

 
Table 7: R

2 

 

 
R Square R Square Adjusted 

EL  0.474 0.469 

SMEsP 0.266 0.264 

 

Furthermore, the dependent variables such as entrepreneurial leadership and SMEs 

performance were evaluated in relation to the total variance using the coefficient of 

determination, R2. Table 7 shows that organizational, environmental, and technical variables 

explained 47.4 proportion of the variance in entrepreneurial leadership, whereas 

entrepreneurial leadership accounted 26.6 percent of the variance in SMEs performance. 
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Figure 2: Structural Model Path Coefficients 

 

 
 

The structural model path coefficients represented in Figure 2 demonstrates the values of all 

path coefficients () of the model’s construct relationships at the level 5% error probability 

and t value > 1.96 (see table 8). Using PLS, bootstrapping algorithm with 5000 bootstrap 

samples. 

 
Table 8: Hypotheses Test Results 

 

Hypothesis Path β coefficients T Statistics P Values Result 

H1: Tech → EL 0.31 3.76 0.00 Support 

H2: Org → EL 0.37 3.68 0.00 Support 

H3: Env → EL 0.11 1.65 0.10 Reject 

H4: EL → SMEsP 0.52 9.30 0.00 Support 

 

Technological factors demonstrated significant effect on entrepreneurial leadership (β = 0.31; 

p < 0.05). Further, the organizational factors shows significant influence on entrepreneurial 

leadership (β = 0.37; p < 0.05). While, environmental factors has no significant effect on 

entrepreneurial leadership (β = 0.11, p > 0.05)> therefore, the H1, and H2 are supported 

while, H3 is rejected. Furthermore, entrepreneurial leadership demonstrated very significant 

impact on SMEs performance (β = 0.52, p <0.05). Thus, the hypotheses (H4) supported. 
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DISCUSSION 

Researchers employed somewhat different components for the technical, organizational, and 

environmental settings in each of the empirical experiments that tested the TOE framework. 

In essence, researchers agreed with (Angeles, 2014)) that the three TOE contexts impact 

adoption, but these researchers subsequently claimed that there is a unique set of 

characteristics or measurements for each given technology or setting being researched. For 

example, in (Zhu et al., 2012)), the authors believe that one relevant component in the 

technological context that influences e-business adoption is "technology readiness." 

Similarly, these writers suggest that "firm size," "global reach," and "financial resources" are 

important aspects to investigate in order to understand how the organizational context 

influences e-business adoption. Furthermore, when academics want to understand how the 

environmental context impacts e-business adoption, they should include the "regulatory 

environment" and "competitive intensity." Different variables impact the acceptance of 

different sorts of technologies. Likewise, various national/cultural settings and sectors will 

have distinct influences. As a result, numerous research investigations employ various criteria 

for technical, organizational, and environmental settings. Until far, the majority of the 

theoretical development associated with the TOE framework has been devoted to 

enumerating the numerous criteria that are significant in various adoption scenarios. There 

are no new constructions in the framework. There has been little theoretical synthesis. There 

has been little criticism.As a result, the TOE architecture has changed relatively little since its 

inception(Baker & Baker, 2012). 

 

It was also revealed that SMEs' perceived compatibility with e-commerce was a key 

influence in e-commerce adoption. The company's acceptance selection is dependent on the 

present infrastructure. If the existing infrastructure is incompatible with e-commerce 

technology, adoption may fail. If the technology is incompatible with SMEs, adoption will be 

difficult or impossible to initiate in the first place (AlSharji et al., 2018).  This is reinforced 

by (Alam et al., 2011)), who found that technological compatibility influenced the adoption 

of e-commerce among Malaysian SMEs. Likewise, Grandon and Pearson (2004) observed 

that technological compatibility influences e-commerce adoption positively. Furthermore, 

previous study found that the organization's culture, beliefs, and recommended work habits 

were all associated to e-commerce acceptance ((Grandon & Pearson, 2004)). Lastly, (Saffu et 

al., 2008) stated that SMEs who want to implement e-commerce in their businesses must 

guarantee that the organizational culture, infrastructure, and e-commerce are all in harmony. 

 

The primary objective of this study is to determine the critical elements of technological, 

organizational, and environmental (digital transformation) that influence entrepreneurial 

leadership which in turn affect SMEs performance. Furthermore, the structural equation 

modelling method is utilized to verify the correlation and test the impact mentioned effects. 

Women represent only about (66 %) of respondents, reflecting the innovative and 

entrepreneurial characteristics of women in the area's rise of the SMEs sector. More than 50% 

percent of respondents demonstrate a high education level which contribute in building 

SMEs, and the majority of participants are under the age of 34. Additionally, more than 65 % 

of the respondents are working in SMEs that have less than twenty employees. 
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To test the hypothesis, (SEM) results reveal that (organizational, and technological) variables 

are indeed essential, with standard regression weights of 0.367 for organizational variables, 

and 0.308 for technological variables. Additionally, at the P0.05 threshold of significance, 

both computed results were statistically significant. This means that "organizational, and 

technological" factors both have a substantial influence on entrepreneurial leadership.  

 

Such results illustrate preliminary studies and conclusions in the research that SMEs with an 

adequate degree of technology resources and organizational support may digitalize their 

operations (Alraja et al., 2021)which may support the SMEs leaders and enhance their 

entrepreneurial characteristics. Moreover, SMEs' capacity for digital transformation is 

boosted when their attitudes and activities fit with the technical resources they employ 

(Ramdani et al., 2009) as well as the organizational support. Furthermore, the sector in which 

SMEs exist has an impact on their ability to accept and use information technology (Pathan et 

al., 2017). Furthermore, the study reviled that entrepreneurial leadership has a positive and 

significant effect on SMEs’ performance. Thus, once the elements influencing entrepreneurial 

leadership adoption are discovered, they may be used to assist develop policies that increase 

the rate of adoption. As a result, small business owners and managers should adopt plans and 

policies that facilitate their businesses' digital transition, regarding the possibility for digital 

transformation to improve businesses' performance. Whereas SME owners must aim to 

establish an organizational and technological platform that supports digitalization as an 

alternative for completing the bulk of SME operations, hence enhancing SME profitability. 

Likewise, SMEs must engage in digital technology and its elements to increase their global 

competitiveness, as they have been shown to have a massive effect on firm growth; they 

should also take into account the assistance of decision-makers who will support their SMEs 

in converting into digital businesses. Given that, organizational and technological aspects are 

influencing positively and significantly the entrepreneurial leadership in SMEs, and even 

though the environment had no significant effect on entrepreneurial leadership but decision-

makers at SMEs give more importance to such factors as they, later on, have a more 

significant effect on SMEs sustainability (Alraja et al., 2022). 

 

 

CONCLUSION 

The purpose of this article was to conduct a review of the literature on the factors 

representing digital transformation, as well as their effect on entrepreneurial leadership in 

small and medium-sized businesses (SMEs), and how this type of leadership could affect the 

SMEs performance.  We found out that the majority of authors connect their research to the 

TOE framework because it takes a technological, organizational, and environmental 

perspective. Despite the abundance of literature on digital transformation, there is still a 

dearth of study on the aspects associated with digital transformation and SMEs. Hence, in the 

future, more research is needed on start-ups and a greater emphasis TOE Model as an under-

researched driver of digital change. Furthermore, (SEM) was developed to assess the study's 

hypotheses and to explore the relationships between (technological, organizational, and 

environmental) aspects and SME digitalization. 

 

However, the study found that at the P0.05 level, only two constructs of TOE components are 

significant (organizational and technological). This suggests that the factors affecting the 
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model selected have a considerable impact on SMEs' capacity to digitize their business 

operations or processes. Likewise, this study adds to the existing domain of research for SME 

employees and leaders and this sector's adoption of digitalization in a range of methods. 

Future research is expected to focus more on the environmental factors and investigate their 

important role especially if they are connected to SMEs sustainable performance.  

 

Further, since each country has its definition of a small firm, our results must be understood 

through the lens of the Omani definition. This affects correlations with other research studies 

beyond Oman, reducing the generalizability of conclusions on a global level. Future research 

may seek to do a merge comparison whilst considering the guidelines for grouping 

countries.  More, this study does not indicate the industry sector to which SMEs belong. 

Thus, the model might be evaluated for a given sector or by undertaking a comparative study 

of SME digitization levels by business type. Nevertheless, duplication in a developing 

country generally or the Gulf Cooperation Council (since Oman is a part of the GCC) can 

supply scientific information for assessing the degree of digitalization across small and 

medium-sized enterprises within these nations, and the digitalization effect on entrepreneurial 

leadership and SMEs performance as well. 

 

 

ACKNOWLEDGEMENT 

Special thanks to the university and the parties involved, directly and indirectly, who have 

provided support and facilities in completing this study. 

 

 

REFERENCES 

Abdulquadri, A., Mogaji, E., Kieu, T. A., & Nguyen, N. P. (2021). Digital transformation in 

financial services provision: a Nigerian perspective to the adoption of chatbot. 

Journal of Enterprising Communities, 15(2), 258–281. https://doi.org/10.1108/JEC-

06-2020-0126 

Abed, S. S. (2020). Social commerce adoption using TOE framework: An empirical 

investigation of Saudi Arabian SMEs. https://doi.org/10.1016/j.ijinfomgt.2020.102118 

Ahmad, M., Azeem, M., Hayat, A., Latif, A., Humayon, A. A., & Ahmed, M. (2019). The 

Mediating Role of Entrepreneurial Leadership in the Relationship between 

Entrepreneurial Orientation and Firm Performance of ICTs SMEs. Journal of 

Multidisciplinary Approaches in Science, 5, 16–23. 

Alam, S. S., Ali, M. Y., & Jani, M. F. M. (2011). An empirical study of factors affecting 

electronic commerce adoption among SMEs in Malaysia. Journal of Business 

Economics and Management, 12(2), 375–399. 

https://doi.org/10.3846/16111699.2011.576749 

Aldaas, R., Mohamed, R., Hareeza Ali, M., & Ismail, N. A. (2022). Green supply chain 

management and SMEs environmental performance: green HRM practices as 

antecedent from service sector of emerging economy. International Journal of 

Emergency Services, ahead-of-print(ahead-of-print). https://doi.org/10.1108/IJES-12-

2021-0085 

Alkhaldi, F. M., Hammami, S. M., Kasem, S., Rashed, A., & Alraja, M. N. (2017). Enterprise 

System as Business Intelligence and Knowledge Capabilities for Enhancing 



 

 Faculty of Management and Muamalah  

International Islamic University College Selangor 

(KUIS)  

 

Vol. 12. No. 2 (November 2022)    elSSN 2180-1681 

   

 
 

Journal of Management & Muamalah, Vol. 12, No. 2, 2022, Pages 102-125, eISSN 2180-1681| 119  

 

Applications and Practices of IT Governance. International Journal of Organizational 

and Collective Intelligence (IJOCI), 7(2), 63–77. 

https://doi.org/10.4018/IJOCI.2017040105 

Alkhariji, L., Alhirabi, N., Alraja, M. N., Barhamgi, M., Rana, O., & Perera, C. (2021). 

Synthesising Privacy by Design Knowledge Toward Explainable Internet of Things 

Application Designing in Healthcare. ACM Transactions on Multimedia Computing, 

Communications, and Applications, 17(2s), 1–29. https://doi.org/10.1145/3434186 

Almaimani, J., & Johari, B. (2015). Enhancing Active Participation of SMEs and Islamic 

Banks Towards Economic Diversification in Oman. Procedia Economics and 

Finance, 31. https://doi.org/10.1016/S2212-5671(15)01156-9 

Alraja, M. (2022). Frontline healthcare providers’ behavioural intention to Internet of Things 

(IoT)-enabled healthcare applications: A gender-based, cross-generational study. 

Technological Forecasting and Social Change, 174, 121256. 

https://doi.org/10.1016/J.TECHFORE.2021.121256 

Alraja, M., Hussein, M. A., & Ahmed, H. M. S. (2021). What affects digitalization process in 

developing economies? An evidence from SMEs sector in Oman. Bulletin of 

Electrical Engineering and Informatics, 10(1), 441–448. 

https://doi.org/10.11591/EEI.V10I1.2033 

Alraja, M., Imran, R., Khashab, B., & Mahmood, S. (2022). Technological Innovation, 

Sustainable Green Practices and SMEs Sustainable Performance in Times of Crisis 

(COVID-19 pandemic). Information Systems Frontiers. 

Alraja, M. N., Khan, S. F., Khashab, B., & Aldaas, R. (2020). Does Facebook Commerce 

Enhance SMEs Performance? A Structural Equation Analysis of Omani SMEs. SAGE 

Open, 10(1), 1–14. https://doi.org/10.1177/2158244019900186 

AlSharji, A., Ahmad, S. Z., & Abu Bakar, A. R. (2018). Understanding social media adoption 

in SMEs: Empirical evidence from the United Arab Emirates. Journal of 

Entrepreneurship in Emerging Economies, 10(2), 302–328. 

https://doi.org/10.1108/JEEE-08-2017-0058/FULL/XML 

Amankwah-Amoah, J., Khan, Z., Wood, G., & Knight, G. (2021). COVID-19 and 

digitalization: The great acceleration. Journal of Business Research, 136, 602–611. 

https://doi.org/10.1016/J.JBUSRES.2021.08.011 

Amir, S., Hejazi, M., Maleki, M. M., & Naeiji, M. J. (2012). Designing a Scale for 

Measuring Entrepreneurial Leadership in SMEs. http://ipedr.com/vol28/14-

ICEMM2012-T00036.pdf 

Angeles, R. (2014). Using the Technology-Organization-Environment Framework for 

Analyzing Nike’s “Considered Index” Green Initiative, a Decision Support System-

Driven System. Journal of Management and Sustainability, 4(1), 96–113. 

https://doi.org/10.5539/jms.v4n1p96 

Arifin, Z., Firmanzah, Fontana, A., & Wijanto, S. H. (2016). The role of entrepreneurial 

leadership and absorptive capability to technology adoption for improving business 

unit’s performance; an empirical research of Indonesia electricity company. Advanced 

Science Letters, 22(5–6), 1234–1239. https://doi.org/10.1166/ASL.2016.6754 

Awa, H. O., Ojiabo, O. U., & Emecheta, B. C. (2015). Integrating TAM, TPB and TOE 

frameworks and expanding their characteristic constructs for e-commerce adoption by 

SMEs. Journal of Science and Technology Policy Management, 6(1), 76–94. 

https://doi.org/10.1108/JSTPM-04-2014-0012/FULL/XML 



 

 Faculty of Management and Muamalah  

International Islamic University College Selangor 

(KUIS)  

 

Vol. 12. No. 2 (November 2022)    elSSN 2180-1681 

   

 
 

Journal of Management & Muamalah, Vol. 12, No. 2, 2022, Pages 102-125, eISSN 2180-1681| 120  

 

Awa, H. O., Ojiabo, O. U., & Orokor, L. E. (2017). Integrated technology-organization-

environment (T-O-E) taxonomies for technology adoption. Journal of Enterprise 

Information Management, 30(6), 893–921. https://doi.org/10.1108/JEIM-03-2016-

0079/FULL/XML 

Awad, F., Sawaean, A., Anuar, K., & Ali, M. (2020). The impact of entrepreneurial 

leadership and learning orientation on organizational perfor-mance of SMEs: The 

mediating role of innovation capacity. Management Science Letters, 10, 369–380. 

https://doi.org/10.5267/j.msl.2019.8.033 

Badr, Y., Zhu, X., & Alraja, M. N. (2021). Security and privacy in the Internet of Things: 

threats and challenges. Service Oriented Computing and Applications, 1–15. 

https://doi.org/10.1007/s11761-021-00327-z 

Bagale, G. S., Vandadi, V. R., Singh, D., Sharma, D. K., Garlapati, D. V. K., Bommisetti, R. 

K., Gupta, R. K., Setsiawan, R., Subramaniyaswamy, V., & Sengan, S. (2021). Small 

and medium-sized enterprises’ contribution in digital technology. Annals of 

Operations Research, 1–24. https://doi.org/10.1007/S10479-021-04235-

5/FIGURES/11 

Baker, J., & Baker, J. (2012). The Technology–Organization–Environment Framework. 

Integrated Series in Information Systems, 1, 231–245. https://doi.org/10.1007/978-1-

4419-6108-2_12 

Barann, B., Hermann, A., Cordes, A. K., Chasin, F., & Becker, J. (2019). Supporting Digital 

Transformation in Small and Medium-sized Enterprises: A procedure model involving 

publicly funded support units. Proceedings of the Annual Hawaii International 

Conference on System Sciences, 2019-January, 4977–4986. 

https://doi.org/10.24251/HICSS.2019.598 

Bhatti, S. H., Santoro, G., Sarwar, A., & Pellicelli, A. C. (2020). Internal and external 

antecedents of open innovation adoption in IT organisations: insights from an 

emerging market. Journal of Knowledge Management, 25(7), 1726–1744. 

https://doi.org/10.1108/JKM-06-2020-0457/FULL/XML 

Bou-Chaaya, K., Chbeir, R., Alraja, M. N., Arnould, P., Perera, C., Barhamgi, M., & 

Benslimane, D. (2021). δRisk: Toward Context-aware Multi-objective Privacy 

Management in Connected Environments. ACM Transactions on Internet Technology, 

21(2), 1–31. https://doi.org/10.1145/3418499 

Chandra, S., & Kumar, K. N. (2018). EXPLORING FACTORS INFLUENCING 

ORGANIZATIONAL ADOPTION OF AUGMENTED REALITY IN E-

COMMERCE: EMPIRICAL ANALYSIS USING TECHNOLOGY-

ORGANIZATION-ENVIRONMENT MODEL. Journal of Electronic Commerce 

Research, 19(3), 237–265. 

Chege, S. M., & Wang, D. (2020). The influence of technology innovation on SME 

performance through environmental sustainability practices in Kenya. Technology in 

Society, 60, 101210. https://doi.org/10.1016/j.techsoc.2019.101210 

Chicha, E., Bouna, B. Al, Nassar, M., Chbeir, R., Haraty, R. A., Oussalah, M., Benslimane, 

D., & Alraja, M. N. (2021). A User-Centric Mechanism for Sequentially Releasing 

Graph Datasets under Blowfish Privacy. ACM Transactions on Internet Technology, 

21(1), 1–25. https://doi.org/10.1145/3431501 

Dargahi, T., Ahmadvand, H., Alraja, M. N., & Yu, C.-M. (2022). Integration of Blockchain 

with Connected and Autonomous Vehicles: Vision and Challenge. ACM Journal of 



 

 Faculty of Management and Muamalah  

International Islamic University College Selangor 

(KUIS)  

 

Vol. 12. No. 2 (November 2022)    elSSN 2180-1681 

   

 
 

Journal of Management & Muamalah, Vol. 12, No. 2, 2022, Pages 102-125, eISSN 2180-1681| 121  

 

Data and Information Quality (JDIQ), 14(1), 1–10. https://doi.org/10.1145/3460003 

De, S., Wang, W., Zhou, Y., Perera, C., Moessner, K., & Alraja, M. N. (2021). Analysing 

environmental impact of large-scale events in public spaces with cross-domain 

multimodal data fusion. Computing, 103, 1959–1981. https://doi.org/10.1007/s00607-

021-00944-8 

Deja, M., Rak, D., & Bell, B. (2021). Digital transformation readiness: perspectives on 

academia and library outcomes in information literacy. The Journal of Academic 

Librarianship, 47(5), 102403. https://doi.org/10.1016/J.ACALIB.2021.102403 

Duan, X., Deng, H., & Corbitt, B. (2012). Evaluating the critical determinants for adopting e‐
market in Australian small‐and‐medium sized enterprises. Management Research 

Review, 35(3/4), 289–308. https://doi.org/10.1108/01409171211210172 

Fontana, A., & Musa, S. (2017). The impact of entrepreneurial leadership on innovation 

management and its measurement validation. International Journal of Innovation 

Science, 9(1), 2–19. https://doi.org/10.1108/IJIS-05-2016-0004 

Fornell, C., & Larcker, D. F. (1981). Evaluating Structural Equation Models with 

Unobservable Variables and Measurement Error. Journal of Marketing Research, 

18(1), 39. https://doi.org/10.2307/3151312 

Garzoni, A., De Turi, I., Secundo, G., & Del Vecchio, P. (2020). Fostering digital 

transformation of SMEs: a four levels approach. Management Decision, 58(8), 1543–

1562. https://doi.org/10.1108/MD-07-2019-0939/FULL/XML 

Ghobakhloo, M., & Ching, N. T. (2019). Adoption of digital technologies of smart 

manufacturing in SMEs. Journal of Industrial Information Integration, 16, 100107. 

https://doi.org/10.1016/J.JII.2019.100107 

Gong, C., & Ribiere, V. (2021). Developing a unified definition of digital transformation. 

Technovation, 102, 102217. 

https://doi.org/10.1016/J.TECHNOVATION.2020.102217 

Grandon, E. E., & Pearson, J. M. (2004). Electronic commerce adoption: an empirical study 

of small and medium US businesses. Information & Management, 42(1), 197–216. 

https://doi.org/10.1016/j.im.2003.12.010 

Green, K. W., Zelbst, P. J., Meacham, J., & Bhadauria, V. S. (2012). Green supply chain 

management practices: Impact on performance. Supply Chain Management, 17(3), 

290–305. https://doi.org/10.1108/13598541211227126/FULL/XML 

Gutierrez, A., Boukrami, E., & Lumsden, R. (2015). Technological, organisational and 

environmental factors influencing managers’ decision to adopt cloud computing in the 

UK. Journal of Enterprise Information Management, 28(6), 788–807. 

https://doi.org/10.1108/JEIM-01-2015-0001/FULL/XML 

Hair, J. F., Black, W. C., & Babin, B. J. (2010). Multivariate data analysis : a global 

perspective. Pearson Education. 

https://books.google.com.om/books/about/Multivariate_Data_Analysis.html?id=SLR

PLgAACAAJ&redir_esc=y 

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M. (2019). When to use and how to report 

the results of PLS-SEM. European Business Review, 31(1), 2–24. 

https://doi.org/10.1108/EBR-11-2018-0203/FULL/XML 

Henriette, E., Feki, M., & Boughzala, I. (2016). Association for Information Systems AIS 

Electronic Library (AISeL) Digital Transformation Challenges Recommended 

Citation. Digital Transformation Challenges, 33. 



 

 Faculty of Management and Muamalah  

International Islamic University College Selangor 

(KUIS)  

 

Vol. 12. No. 2 (November 2022)    elSSN 2180-1681 

   

 
 

Journal of Management & Muamalah, Vol. 12, No. 2, 2022, Pages 102-125, eISSN 2180-1681| 122  

 

http://aisel.aisnet.org/mcis2016http://aisel.aisnet.org/mcis2016/33 

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new criterion for assessing discriminant 

validity in variance-based structural equation modeling. Journal of the Academy of 

Marketing Science, 43(1), 115–135. https://doi.org/10.1007/s11747-014-0403-8 

Huang, S., Ding, D., & Chen, Z. (2014). Entrepreneurial Leadership and Performance in 

Chinese New Ventures: A Moderated Mediation Model of Exploratory Innovation, 

Exploitative Innovation and Environmental Dynamism. Creativity and Innovation 

Management, 23(4), 453–471. https://doi.org/10.1111/caim.12085 

Hussein, M. A., Ahmed, H., & Alraja, M. N. (2017). The adoption of information and 

communication technology by small and medium enterprises in Oman: Case of 

Dhofar region. Journal of Business and Retail Management Research (JBRMR), 

11(3), 64–71. 

Imran, R., & Aldaas, R. E. (2020). Entrepreneurial leadership: a missing link between 

perceived organizational support and organizational performance. World Journal of 

Entrepreneurship, Management and Sustainable Development, 16(4), 377–388. 

https://doi.org/10.1108/WJEMSD-10-2019-0077 

Imran, R., Alraja, M. N., & Khashab, B. (2022). Sustainable Performance and Green 

Innovation: Green Human Resources Management and Big Data as Antecedents. 

IEEE Transactions on Engineering Management, 1–16. 

https://doi.org/10.1109/tem.2021.3114256 

Jayawardena, C., Albattat, A. R., & Jaharadak, A. A. (2020). The Leadership and Technology 

Acceptance perspective of Digital Transformation in Sri Lankan Hotels: A pilot study. 

Solid State Technology, 63(2s). https://www.researchgate.net/publication/344662372 

Khan, F. R. (2018). View project Tourism in Oman View project. FINANCE AND 

TECHNOLOGY: KEY CHALLENGES FACED BY SMALL AND MEDIUM 

ENTERPRISES (SMES) IN OMAN Article in International Journal of Management 

Innovation & Entrepreneurial Research. https://doi.org/10.18510/ijmier.2018.421 

Khayer, A., Talukder, M. S., Bao, Y., & Hossain, M. N. (2020). Cloud computing adoption 

and its impact on SMEs’ performance for cloud supported operations: A dual-stage 

analytical approach. Technology in Society, 60, 101225. 

https://doi.org/10.1016/J.TECHSOC.2019.101225 

Klein, V. B., & Todesco, J. L. (2021). COVID-19 crisis and SMEs responses: The role of 

digital transformation. Knowledge and Process Management, 28(2), 117–133. 

https://doi.org/10.1002/KPM.1660 

Ključnikov, A., Civelek, M., & Supeková, S. C. (2022). The innovative posture of SMEs 

depending on the usage of marketing tools. Serbian Journal of Management, 17(1), 

73–84. https://doi.org/10.5937/SJM17-32902 

Larjovuori, R. L., Bordi, L., & Heikkilä-Tammi, K. (2018). Leadership in the digital business 

transformation. ACM International Conference Proceeding Series, 212–221. 

https://doi.org/10.1145/3275116.3275122 

Matarazzo, M., Penco, L., Profumo, G., & Quaglia, R. (2021). Digital transformation and 

customer value creation in Made in Italy SMEs: A dynamic capabilities perspective. 

Journal of Business Research, 123, 642–656. 

https://doi.org/10.1016/j.jbusres.2020.10.033 

Mergel, I., Edelmann, N., & Haug, N. (2019). Defining digital transformation: Results from 

expert interviews. Government Information Quarterly, 36(4), 101385. 



 

 Faculty of Management and Muamalah  

International Islamic University College Selangor 

(KUIS)  

 

Vol. 12. No. 2 (November 2022)    elSSN 2180-1681 

   

 
 

Journal of Management & Muamalah, Vol. 12, No. 2, 2022, Pages 102-125, eISSN 2180-1681| 123  

 

https://doi.org/10.1016/J.GIQ.2019.06.002 

Meyer-Hentschel, M., Lohse, O., Rao, S., & Lepratti, R. (2020). Manufacturing Operations 

Management for Smart Manufacturing – A Case Study. IFIP Advances in Information 

and Communication Technology, 591 IFIP, 91–98. https://doi.org/10.1007/978-3-030-

57993-7_11 

Mitrofanova, I. V., Chernova, O. A., & Batmanova, V. (2022). Digitalization of business 

processes in adaptation of catering industry to new realities (Covid-19 pandemic). 

Serbian Journal of Management, 17(1), 237–251. https://doi.org/10.5937/SJM17-

34603 

Nguyen, T. H., Newby, M., & Macaulay, M. J. (2015). Information technology adoption in 

small business: Confirmation of a proposed framework. Journal of Small Business 

Management, 53(1), 207–227. https://doi.org/10.1111/JSBM.12058 

Oliveira, T., & Martins, M. F. (2011a). Literature Review of Information Technology 

Adoption Models at Firm Level. The Electronic Journal Information Systems 

Evaluation, 14(1), 110–121. www.ejise.com 

Oliveira, T., & Martins, M. F. (2011b). Literature Review of Information Technology 

Adoption Models at Firm Level. Electronic Journal of Information Systems 

Evaluation, 14(1), pp110‑121-pp110‑121. https://academic-

publishing.org/index.php/ejise/article/view/389 

Parida, V., Sjödin, D., & Reim, W. (2019). Reviewing Literature on Digitalization, Business 

Model Innovation, and Sustainable Industry: Past Achievements and Future Promises. 

Sustainability 2019, Vol. 11, Page 391, 11(2), 391. 

https://doi.org/10.3390/SU11020391 

Parker, C. M., & Castleman, T. (2007). New directions for research on SME-eBusiness: 

insights from an analysis of journal articles from 2003 to 2006. Deakin University 

Journal of Information Systems and Small Business Parker & Castleman, 1(12), 21–

40. http://dro.deakin.edu.au/eserv/DU:30007514/parker-newdirections-2007.pdf 

Pathan, Z. H., Jianqiu, Z., Akram, U., Latif, Z., Khan, M. K., & Tunio, M. Z. (2017). 

Essential factors in cloud-computing adoption by SMEs. Human Systems 

Management, 36(4), 261–275. https://doi.org/10.3233/HSM-17133 

Qalati, S. A., Galvan, V. E., Bux, A., Barbosa, B., & Muhammad HERZALLAH, A. (2020). 

Effects of Technological, Organizational, and Environmental Factors on Social Media 

Adoption. Journal of Asian Finance, 7(10), 989–998. 

https://doi.org/10.13106/jafeb.2020.vol7.no10.989 

Qalati, S. A., Li, W., Ahmed, N., Mirani, M. A., & Khan, A. (2020). Examining the Factors 

Affecting SME Performance: The Mediating Role of Social Media Adoption. 

Sustainability 2021, Vol. 13, Page 75, 13(1), 75. https://doi.org/10.3390/SU13010075 

Rahim, H. L., & Ramli, A. (2015). The Effect of Entrepreneurial Leadership Towards 

Organizational Performance. https://www.researchgate.net/publication/282313239 

Ramdani, B., Lorenzo, O., & Kawalek, P. (2009). Information Systems Innovations Adoption 

and Diffusion Among SMEs. International Journal of E-Adoption, 1(1), 33–45. 

https://doi.org/10.4018/jea.2009010103 

Ranjan, S. (2018). Entrepreneurial Leadership: A Review of Measures, Antecedents, 

Outcomes and Moderators. Asian Social Science, 14(12), 104. 

https://doi.org/10.5539/ass.v14n12p104 

Saffu, K., Walker, J. H., & Hinson, R. (2008). Strategic value and electronic commerce 



 

 Faculty of Management and Muamalah  

International Islamic University College Selangor 

(KUIS)  

 

Vol. 12. No. 2 (November 2022)    elSSN 2180-1681 

   

 
 

Journal of Management & Muamalah, Vol. 12, No. 2, 2022, Pages 102-125, eISSN 2180-1681| 124  

 

adoption among small and medium-sized enterprises in a transitional economy. 

Journal of Business and Industrial Marketing, 23(6), 395–404. 

https://doi.org/10.1108/08858620810894445/FULL/XML 

Sandybayev, A. (2019). Impact of Effective Entreprenerial Leadership Style on 

Organizational Performance: Critical Review. In International Journal of Economics 

and Management (Vol. 1, Issue 1). 

Sarvari, H., Chan, D. W. M., Alaeos, A. K. F., Olawumi, T. O., & Abdalridah Aldaud, A. A. 

(2021). Critical success factors for managing construction small and medium-sized 

enterprises in developing countries of Middle East: Evidence from Iranian 

construction enterprises. Journal of Building Engineering, 43, 103152. 

https://doi.org/10.1016/J.JOBE.2021.103152 

Sawaean, F. A. A., & Ali, K. A. M. (2020). The impact of entrepreneurial leadership and 

learning orientation on organizational performance of SMEs: The mediating role of 

innovation capacity. Management Science Letters, 10(2), 369–380. 

https://doi.org/10.5267/j.msl.2019.8.033 

Sila, I. (2013). Factors affecting the adoption of B2B e-commerce technologies. Electronic 

Commerce Research 2013 13:2, 13(2), 199–236. https://doi.org/10.1007/S10660-013-

9110-7 

Simoes, A., Oliveira, L., Rodrigues, J. C., Simas, O., Dalmarco, G., & Barros, A. C. (2019). 

Environmental Factors Influencing the Adoption of Digitalization Technologies in 

Automotive Supply Chains. Proceedings - 2019 IEEE International Conference on 

Engineering, Technology and Innovation, ICE/ITMC 2019. 

https://doi.org/10.1109/ICE.2019.8792639 

Stentoft, J., Adsbøll Wickstrøm, K., Philipsen, K., & Haug, A. (2020). Drivers and barriers 

for Industry 4.0 readiness and practice: empirical evidence from small and medium-

sized manufacturers. Https://Doi.Org/10.1080/09537287.2020.1768318, 32(10), 811–

828. https://doi.org/10.1080/09537287.2020.1768318 

Tornatzky, L., Fleischer, M., & Chakrabarti, A. (1990). The processes of technological 

innovation. Lexington Books. 

Troise, C., Corvello, V., Ghobadian, A., & O’Regan, N. (2022). How can SMEs successfully 

navigate VUCA environment: The role of agility in the digital transformation era. 

Technological Forecasting and Social Change, 174, 121227. 

https://doi.org/10.1016/J.TECHFORE.2021.121227 

Tseng, S. M., & Lee, P. S. (2014). The effect of knowledge management capability and 

dynamic capability on organizational performance. Journal of Enterprise Information 

Management, 27(2), 158–179. https://doi.org/10.1108/JEIM-05-2012-0025 

Tsou, Y.-T., Alraja, M. N., Chen, L.-S., Chang, Y.-H., Hu, Y.-L., Huang, Y., Yu, C.-M., & 

Tsai, P.-Y. (2021). (k , ε , δ )-Anonymization: privacy-preserving data release based 

on k-anonymity and differential privacy. Service Oriented Computing and 

Applications 2021 15:3, 15(3), 175–185. https://doi.org/10.1007/S11761-021-00324-2 

Ulas, D. (2019). Digital Transformation Process and SMEs. Procedia Computer Science, 

158, 662–671. https://doi.org/10.1016/J.PROCS.2019.09.101 

Vial, G. (2019). Understanding digital transformation: A review and a research agenda. In 

Journal of Strategic Information Systems (Vol. 28, Issue 2, pp. 118–144). Elsevier 

B.V. https://doi.org/10.1016/j.jsis.2019.01.003 

Voza, D., Szewieczek, A., & Grabara, D. (2022). Environmental sustainability in digitalized 



 

 Faculty of Management and Muamalah  

International Islamic University College Selangor 

(KUIS)  

 

Vol. 12. No. 2 (November 2022)    elSSN 2180-1681 

   

 
 

Journal of Management & Muamalah, Vol. 12, No. 2, 2022, Pages 102-125, eISSN 2180-1681| 125  

 

SMEs: comparative study from Poland and Serbia. Serbian Journal of Management, 

17(1), 15–31. https://doi.org/10.5937/SJM17-36447 

Warkentin, M., Malimage, N., & Malimage, K. (2012). Association for Information Systems 

AIS Electronic Library (AISeL) Impact of Protection Motivation and Deterrence on IS 

Security Policy Compliance: A Multi-Cultural View Recommended Citation 

&quot;Impact of Protection Motivation and Deterrence on IS Secur (Pre-ICIS 

Workshop on Information Security and Privacy (SIGSEC)). 

Zhu, Q., Sarkis, J., & Lai, K. H. (2012). Green supply chain management innovation 

diffusion and its relationship to organizational improvement: An ecological 

modernization perspective. Journal of Engineering and Technology Management - 

JET-M, 29(1), 168–185. https://doi.org/10.1016/j.jengtecman.2011.09.012 

 


