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Abstract 
The rapid advancement of Artificial Intelligence (AI) presents significant opportunities for 
Small and Medium-sized Enterprises (SMEs), particularly in marketing. Despite its potential, AI 
adoption among SMEs remains limited, especially in developing countries like Malaysia. This 
conceptual paper examines the key factors influencing the adoption of AI marketing tools 
among SMEs, focusing on three critical constructs: relative advantage, compatibility, top 
management support and perceived usefulness as mediators. This paper explores how these 
factors shape SMEs’ intentions and readiness to adopt AI tools. The discussion highlights the 
necessity of aligning AI tools with business requirements, confirming perceived advantages, 
and minimizing obstacles to adoption. Understanding these elements is vital for facilitating 
successful AI deployment among SMEs. The expected findings will offer valuable insights into 
adopting AI marketing tools, particularly related to technology and organization, for SME 
stakeholders by aiding in formulating tailored support systems and strategic concepts. 
Ultimately, this study seeks to deepen understanding of digital transformation and encourage 
enhanced AI adoption within Malaysia's SME sector. 
Keywords: Relative Advantage, Compatibility, Top Management Support, Small and Medium-
Sized Enterprises (SMEs), Adoption of AI, Perceived Usefulness 
 
Introduction 

The rapid development of technology has led to the Fourth Industrial Revolution 
(IR4.0), where artificial intelligence (AI), the Internet of Things (IoT), big data, and blockchain 
are transforming business operations across various sectors (Manda & Dhaou, 2019). AI has 
become a crucial force for innovation and competitiveness, making its adoption essential for 
a company's long-term survival (Ali et al, 2024). 

  
In Malaysia, the government through the Twelfth Malaysia Plan (2021–2025), is 

actively promoting digital adoption especially among Small and Medium-sized Enterprises 
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(SMEs) in key industries such as manufacturing, services, and construction (SME Corp, 2021). 
As the backbone of the Malaysian economy, SMEs are vital for innovation, employment, and 
the nation’s competitiveness. However, many SMEs encounter significant barriers, including 
costs, lack of awareness, and limited digital readiness, which hinder their ability to adopt AI 
tools effectively (Sánchez et al, 2025; Sharma et al., 2023; Gupta et al., 2022).    

 
Despite the increasing availability of AI tools that can boost efficiency and marketing 

capabilities, adoption among Malaysian SMEs remains inconsistent and limited (Lada et al., 
2023). Many SME owners remain unaware of the government support available to adopt AI, 
and nearly 34% perceive AI-related solutions as too costly (SME Corp, 2021). Additionally, 
compatibility issues such as outdated systems or misalignment with existing business 
processes increase the reluctance to adopt AI, particularly among traditional or rural-based 
enterprises (Kant & Johannsen, 2022; Subocz, 2021). 

 
Nevertheless, AI marketing tools offer substantial potential for SMEs, facilitating data-

driven decision-making, personalised customer engagement, and enhanced operational 
efficiency (Sohrabpour et al., 2021). When implemented effectively, AI can be transformative 
for SMEs, enabling them to scale rapidly and stay competitive in the digital marketplace. 
However, there is a notable gap in the academic literature and most research on AI adoption 
concentrates on large enterprises, neglecting the specific needs and limitations of SMEs, 
especially within the Malaysian context (Badghish et al., 2024). 

 
This study seeks to address this gap by examining the key factors that impact SMES in 

Malaysia adopting AI marketing tools. These include perceived relative advantage, 
compatibility, top management support, and perceived usefulness. Understanding these 
drivers and barriers is essential for SME owners, policymakers, digital solution providers, and 
researchers. The research supports the national digital transformation agenda by highlighting 
SMEs' opportunities and challenges while promoting broader economic growth. Ultimately, 
the goal is to help SMEs make better technology choices, speed up AI adoption, and enhance 
Malaysia's position as a digitally advanced country. 
 
Literature Review 
Small Medium Enterprise (SMEs) in Malaysia 
Small and medium enterprises (SMEs) serve as the backbone of global economies by driving 
innovation, economic growth, and job creation (World Bank, 2020). Recently, SMEs have 
increasingly ventured into various business markets, looking for growth and expansion 
opportunities (Mogaji, Soetan, & Kieu, 2020). As the Fourth Industrial Revolution progresses 
and the digitalization race continues, SMEs are under growing pressure to adopt digital 
technologies, particularly Artificial Intelligence (AI), to stay competitive (Ghobakhloo & 
Iranmanesh, 2021; Maroufkhani et al., 2022). However, many SMEs find it challenging to 
adopt innovative technologies effectively due to limited resources, both financial and non-
monetary, which hinder their progress. 
 
In the current era of digital transformation, small and medium-sized enterprises (SMEs) are 
keen to embrace cutting-edge technologies that accelerate their growth and strengthen their 
competitive position (Maroufkhani et al., 2022). AI-powered solutions, such as accounting 
automation and machine learning, offer significant chances for SMEs to improve their 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 5 , No. 8, 2025, E-ISSN: 2222-6990 © 2025 

1682 

operations within the context of Industry 4.0 (Jagatheesaperumal et al., 2021; Surianti, 2020). 
These technologies not only enhance operational efficiency but also improve decision-making 
and boost customer engagement, making them attractive choices for progressive SMEs. 
 
The Malaysian government recognizes the strategic importance of adopting AI and has 
prioritized improving AI capabilities in SMEs, which play a significant role in the nation's GDP 
(SME Corp and Wei, 2018). This initiative aligns with national goals aimed at enhancing 
innovation and productivity through AI integration. However, despite these commendable 
efforts, it is essential to conduct a comprehensive evaluation to assess their effectiveness in 
fostering widespread AI adoption among SMEs, as well as to identify any gaps or areas for 
improvement. 
 
Relative Advantage 
Relative advantage refers to how much a new technology or innovation is viewed as better 
than the previous technology or processes it replaces, which notably affects adoption choices 
(Rogers, 2003; Rogers & Williams, 1983). When it comes to adopting AI, relative advantage is 
crucial since organizations tend to embrace innovations they see as advantageous for their 
performance (Baker, 2012; Nimfa et al., 2021; Shahzad et al., 2023). AI technologies provide 
numerous benefits, including increased efficiency, improved service delivery, reduced costs, 
quicker decision-making, enhanced forecasting, and the capability to target new customer 
segments (Press, 2016; Mikalef et al., 2021; Shahzad et al., 2023).  
 
These benefits are especially important for SMEs in competitive landscapes, where utilising 
technology can generate strategic advantages. Previous research has consistently 
demonstrated a positive correlation between relative advantage and innovation adoption 
(Alsheibani et al., 2020; Ramdani et al., 2020; Grandon, 2004). Additional studies suggest that 
a stronger perceived advantage leads to a faster adoption rate (Lin et al., 2011), as businesses 
are more inclined to adopt technologies they believe will enhance their performance and 
confer a competitive advantage (Ezzaouia et al., 2020; R. Pillai et al., 2020; H. Chen, 2021; A. 
Huang et al., 2021). Thus, the perceived relative advantages offered by AI marketing tools 
significantly impact SMEs’ decisions to adopt these technologies, as they provide considerable 
operational and strategic benefits that promote business growth and competitiveness. 
 
Compatibility 
Compatibility involves how well an innovation fits with established values, experiences, and 
operational requirements (Rogers, 2003). It significantly influences technology adoption, as 
organisations tend to embrace innovations that align with their current processes and culture 
(Ahmi et al., 2014; Chatterjee et al., 2021). Numerous studies highlight compatibility as a 
crucial factor in adoption, affecting perceived usefulness (PU) and perceived ease of use (PEU) 
(Bhattacherjee & Lin, 2015; Gangwar et al., 2015; Katebi et al., 2022). In Rogers' (2003) 
Diffusion of Innovations (DOI) framework, compatibility encourages the adoption of 
innovations by minimising perceived disruption. For SMEs, compatibility with current IT 
infrastructure and workflows improves readiness to adopt AI, thereby reducing integration 
costs and mitigating resistance (Azmi et al., 2016; Marzouki et al., 2023). 
 

The adoption of AI is influenced by how well it integrates with a firm's systems, values, 
and strategies. When technologies like robotic process automation (RPA) are compatible with 
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current network architecture and business models, their implementation becomes more 
effective (Willcocks et al., 2017). High compatibility lowers resistance, allows for smooth 
integration, and boosts innovation performance (Alsetoohy et al., 2021). On the other hand, 
a lack of compatibility with human decision-making or IT systems can create challenges in 
implementation (Wu et al., 2007). Research shows a strong positive correlation between 
compatibility and the adoption of AI, big data analytics, and mobile payment systems among 
SMEs (Khan et al., 2023; Maroufkhani et al., 2021). Aligning new technologies with existing 
capabilities and strategies is crucial for their successful and sustainable adoption. 
 
Top Management Support 
Top management plays a pivotal role in driving the adoption of AI-powered marketing tools, 
particularly within SMEs. Their support is essential for setting a clear vision, allocating 
resources, and encouraging innovation in digital marketing efforts (Chong & Chan, 2012; Sony 
& Naik, 2019). AI tools such as chatbots, customer segmentation platforms, recommendation 
systems, and automated content generation rely heavily on strategic leadership for successful 
implementation. When top managers hesitate or lack awareness of AI's potential in enhancing 
marketing effectiveness, it often leads to organizational inertia and delayed adoption. 
Moreover, the leadership’s involvement is crucial in overcoming challenges related to data 
readiness, financial constraints, and technology infrastructure (Baig, 2019; Shahzad et al., 
2023). By promoting AI as a strategic priority, top executives can foster a culture of innovation 
and encourage marketing teams to embrace data-driven tools and practices. 
 

In addition, effective adoption of AI marketing tools requires top managers to facilitate 
collaboration across departments, support employee upskilling, and drive a unified approach 
to digital transformation (Hsu et al., 2019; Sun et al., 2020). Their leadership ensures that 
marketing functions are empowered with advanced capabilities such as personalized 
targeting, predictive analytics, dynamic pricing, and real-time customer engagement (Cabrera-
Sánchez et al., 2020; Cao et al., 2021). However, studies show that many SME leaders face 
barriers including limited funding, lack of technical expertise, and unawareness of AI’s 
marketing benefits (Ingalagi et al., 2021; Davenport, 2018). As the digital economy evolves, it 
becomes increasingly essential for top managers to act as change agents, driving the strategic 
integration of AI into marketing processes and ensuring long-term competitiveness (Sharma 
et al., 2022; Tawfik et al., 2022). 
 
Adoption of AI marketing tools 
Artificial Intelligence (AI) is central to the Fourth Industrial Revolution, with global leaders like 
the U.S., China, Japan, and South Korea investing heavily to enhance automation and industrial 
processes (Yang et al., 2024; Ahmed et al., 2022). AI technologies such as robotics, natural 
language processing, and neural networks—are being integrated into key sectors, improving 
efficiency and decision-making while addressing broader economic and social challenges 
(Baabdullah et al., 2021; Zhang et al., 2024). 

 
In marketing, AI enables data-driven personalization and automation. Through 

advanced analytics and machine learning, businesses can gather insights from online 
platforms to tailor content and increase customer engagement (Haleem et al., 2022; Capatina 
et al., 2020). For SMEs, AI offers affordable tools to optimize campaigns, segment customers, 
and enhance competitiveness (Geru et al., 2018). Beyond marketing, AI benefits SMEs by 
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improving decision-making, productivity, and internal processes (Basri, 2020). It supports 
customer service automation, cybersecurity, and strategic planning, helping SMEs remain 
agile despite limited resources (Hamal & Senvar, 2021; Drydakis, 2022). 

 
However, challenges such as high costs, lack of expertise, and cybersecurity concerns 

hinder AI adoption among SMEs (OECD, 2021; Cubric et al., 2020). Limited awareness and 
unclear ROI also slow progress, especially in emerging markets (Rawashdeh et al., 2023). Still, 
cloud computing, open-source tools, and government initiatives are making AI more 
accessible, paving the way for greater adoption and sustainable growth (Roux et al., 2023; 
Canhoto & Clear, 2020). 
 
Perceived Usefulness 
Perceived usefulness is defined as the extent to which users believe that utilising technology 
can improve their performance or ease their tasks within an organisation (Rafique et al., 2023). 
Specifically, regarding AI adoption in SMEs, it reflects the extent to which business owners 
view AI as beneficial for enhancing operations, decision-making, and overall growth. When 
SMEs recognise significant value in AI, they are more inclined to adopt it rather than relying 
on other tools. Conversely, if they doubt that AI effectively aids their business activities, their 
likelihood of adopting the technology decreases (Rafique et al., 2023; Al-Okaily, 2022; Thottoli 
et al., 2022). Thus, it is crucial to address concerns related to perceived usefulness to foster AI 
adoption, especially among SMEs that may feel uncertain or lack confidence in integrating 
advanced technologies into their operations. 
 
Proposed Conceptual Framework 
The conceptual framework shown in Figure 1 builds upon the reviewed literature and 
evaluates the factors that impact AI adoption in SMEs, particularly highlighting relative 
advantage, compatibility and top management support. This study includes both dependent 
and independent variables, where the former influences the latter. Figure 1 depicts the 
hypotheses established for this research, aligning with the research questions and objectives. 
 

 
Figure 1: A Proposed Conceptual Framework 
 
Figure 1 outlines the conceptual framework of this study. The independent variables of this 
study are Relative Advantage, Compatibility and Top Management Support. Adoption of AI 
marketing tools is the dependent variable and Perceived Usefulness as mediator. The 
Proposed Conceptual Framework Research hypotheses of the study: 
H1: Relative Advantage (RA) has a significant relationship towards adoption of AI marketing 
tools among SME. 
H2: Compatibility (COMP) has a significant relationship towards adoption of AI marketing tools 
among SME. 
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H3: Top Management Support (TMS) has a significant relationship towards adoption of AI 
marketing tools among SME. 
H4: Perceived usefulness (PU) has a mediate the relationship between relative advantage and 
adoption of AI marketing tools among SME. 
H5: Perceived usefulness (PU) has a mediate the relationship between compatibility and 
adoption of AI marketing tools among SME. 
H6: Perceived usefulness (PU) has a mediate the relationship between top management 
support and adoption of AI marketing tools among SME. 
 
Conclusion 
In conclusion, using AI presents a strategic opportunity for SMEs to enhance competitiveness, 
improve decision-making and streamline operations in the increasingly digital economy. This 
paper highlights the importance of relative advantage, compatibility and perceived usefulness 
as core factors influencing adoption. SMEs are more likely to adopt AI when they perceive 
tangible benefits over existing practices, when the technology aligns with their current 
systems and values, and when it is seen as a tool that will significantly improve business 
performance. 
 

This conceptual exploration enhances the ongoing discussion about digital 
transformation in developing economies by providing a theoretical framework for assessing 
AI readiness among SMEs. It underscores the necessity for improved awareness and 
supportive government policies to diminish perceived obstacles and enhance the 
acknowledged benefits of AI technologies. Future studies should build on this model by 
empirically evaluating these constructs within Malaysian SMEs and incorporating external 
elements such as government support and organisational readiness, offering a comprehensive 
perspective on practical AI adoption. 
 
Acknowledgement 
Special thanks are extended to all personnel and individuals who contributed to this research. 
The author also wishes thanks to Universiti Teknikal Malaysia Melaka (UTeM) for their 
support.  



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 5 , No. 8, 2025, E-ISSN: 2222-6990 © 2025 

1686 

References 
Ahmed, I., Jeon, G. & Chehri, A. (2023). An IoT-enabled smart health care system for screening 

of COVID-19 with multi layers features fusion and selection. Computing 105, 743–760 
(2023). https://doi.org/10.1007/s00607-021-00992-0 

Ahmi, A., Saidin, S. Z., & Abdullah, A. (2014). IT adoption by internal auditors in public sector: 
A conceptual study. Procedia-Social and Behavioral Sciences, 164, 591-599. 
https://doi.org/10.1016/j.sbspro.2014.11.151. 

Ali, M., Khan, T. I., Khattak, M. N., & Şener, İ. (2024). Synergizing AI and business: Maximizing 
innovation, creativity, decision precision, and operational efficiency in high-tech 
enterprises. Journal of Open Innovation: Technology, Market, and Complexity, 10(3), 
100352. https://doi.org/10.3390/joitmc10030141 

Al-Okaily, A., Al-Okaily, M., Teoh, A. P., & Al-Debei, M. M. (2023). An empirical study on data 
warehouse systems effectiveness: the case of Jordanian banks in the business 
intelligence era. EuroMed Journal of Business, 18(4), 489-510. 
https://doi.org/10.1108/EMJB-01-2022-0011. 

Alsetoohy, O., Ayoun, B. & Abou-Kamar, M. (2021). COVID-19 pandemic is a wake-up call for 
sustainable local food supply chains: evidence from green restaurants in the USA. 
Sustainability, 13, 9234. https://www.mdpi.com/2071-1050/13/16/9234. 

Alsheibani, S., Cheung, Y., & Messom, C. (2018). Artificial Intelligence Adoption: AI-readiness 
at Firm-Level.  

Azmi, A., Sapiei, N. S., Mustapha, M. Z., & Abdullah, M. (2016). SMEs' tax compliance costs 
and IT adoption: the case of a value-added tax. International Journal of Accounting 
Information Systems, 23, 1-13.  

Baabdullah, A. M., Alalwan, A. A., Slade, E. L., Raman, R., & Khatatneh, K. F. (2021). SMEs and 
artificial intelligence (AI): Antecedents and consequences of AI-based B2B practices. 
Industrial Marketing Management, 98, 255–270. 
https://doi.org/10.1016/j.indmarman.2021.09.003 

Badghish, S., & Soomro, Y. A. (2024). Artificial Intelligence Adoption by SMEs to Achieve 
Sustainable Business Performance: Application of Technology–Organization–
Environment Framework. Sustainability (Switzerland) , 16(5). 
https://doi.org/10.3390/su16051864 

Baig, M. A., Moinuddin, A. A., and Khan, E. (2019) PSNR of Highest Distortion Region: An 
Effective Image Quality Assessment Method. 2019 International Conference on 
Electrical, Electronics and Computer Engineering (UPCON), Aligarh, 8-10 November 
2019, 1-4. https://doi.org/10.1109/UPCON47278.2019.8980171 

Baker, J. (2012). The technology–organization–environment framework. In Y. K. Dwivedi, M. 
R. Wade, & S. L. Schneberger (Eds.), Information systems theory: Explaining and 
predicting our digital society (pp. 231–245). Springer. https://doi.org/10.1007/978-1-
4419-6108-2_12 

Basri, W. (2020). Examining the impact of artificial intelligence (AI)-assisted social media 
marketing on the performance of small and medium enterprises: toward effective 
business management in the Saudi Arabian context. International Journal of 
Computational Intelligence Systems, 13(1), 142-152. 
https://doi.org/10.2991/ijcis.d.200127.002 

Bernama adopts AI tools to boost efficiency in news production. (2025, June 1). BERNAMA. 
https://asean.bernama.com/news.php?id=2379770 

https://doi.org/10.1007/s00607-021-00992-0
https://doi.org/10.1016/j.sbspro.2014.11.151
https://doi.org/10.3390/joitmc10030141
https://doi.org/10.1108/EMJB-01-2022-0011
https://www.mdpi.com/2071-1050/13/16/9234
https://doi.org/10.1016/j.indmarman.2021.09.003
https://doi.org/10.3390/su16051864
https://doi.org/10.1109/UPCON47278.2019.8980171
https://doi.org/10.1007/978-1-4419-6108-2_12
https://doi.org/10.1007/978-1-4419-6108-2_12
https://doi.org/10.2991/ijcis.d.200127.002
https://asean.bernama.com/news.php?id=2379770


INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 5 , No. 8, 2025, E-ISSN: 2222-6990 © 2025 

1687 

Bhattacharyya, S. S. (2024). Study of adoption of artificial intelligence technology-driven 
natural large language model-based chatbots by firms for customer service interaction. 
Journal of Science and Technology Policy Management. https://doi.org/10.1108/JSTPM-
11-2023-0201 

Canhoto, A. I., & Clear, F. (2020). Artificial intelligence and machine learning as business tools. 
https://doi.org/10.1016/j.bushor.2019.11.003 

Capatina, A., Kachour, M., Lichy, J., Micu, A., Micu, A. E., & Codignola, F. (2020). Matching the 
future capabilities of an artificial intelligence-based software for social media marketing 
with potential users’ expectations. Technological Forecasting and Social Change, 151, 
119794. https://doi.org/10.1016/j.techfore.2019.119794 

Chatterjee, S., Ghosh, S. K., Chaudhuri, R., & Chaudhuri, S. (2020). Adoption of AI-integrated 
CRM system by Indian industry: from security and privacy perspective. Information and 
Computer Security, 29(1), 1–24. https://doi.org/10.1108/ICS-02-2019-0029 

Chatterjee, S., Rana, N. P., Dwivedi, Y. K., & Baabdullah, A. M. (2021). Understanding AI 
adoption in manufacturing and production firms using an integrated TAM-TOE model. 
Technological Forecasting and Social Change, 170. 
https://doi.org/10.1016/j.techfore.2021.120880 

Chen, W., Liu, H. and Zhang, Y. (2021) AI-Based Tracking Systems: Enhancing Efficiency and 
Accountability. Journal of Business Analytics, 4, 89-102. 
https://doi.org/10.4236/jcc.2024.124004 

Chong, S. and Chan, K. (2012) A Case Study of a Chinese “Hikikomorian” in Canada—
Theorizing the Process of Hikikomorization. Journal of Special Education and 
Rehabilitation, 13, 99-114. 
http://dl.fzf.ukim.edu.mk/index.php/jser/article/view/840/838 

Cubric, M. (2020). Drivers, barriers and social considerations for AI adoption in business and 
management: A tertiary study. Technology in Society, 62, 101257. 

Davenport, T., Guha, A., Grewal, D., & Bressgott, T. (2020). How artificial intelligence will 
change the future of marketing. Journal of the Academy of Marketing Science, 48, 24-
42. https://doi.org/10.1007/s11747-019-00696-0 

Drydakis, N. (2022). Artificial Intelligence and reduced SMEs’ business risks. A dynamic 
capabilities analysis during the COVID-19 pandemic. Information Systems Frontiers, 
24(4), 1223-1247. https://doi.org/10.1007/s10796-022-10249-6 

Ezzaouia, I., & Bulchand-Gidumal, J. (2020). Factors influencing the adoption of information 
technology in the hotel industry. An analysis in a developing country. Tourism 
Management Perspectives, 34, 100675. https://doi.org/10.1016/j.tmp.2020.100675 

Gangwar, H., Date, H. and Ramaswamy, R. (2015) Understanding Determinants of Cloud 
Computing Adoption Using an Integrated TAM-TOE Model. Journal of Enterprise 
Information Management, 28, 107-130. 
http://dx.doi.org/10.1108/JEIM-08-2013-0065 

Geru, M., Micu, A. E., Capatina, A., & Micu, A. (2018). Using artificial intelligence on social 
media’s user generated content for disruptive marketing strategies in 
eCommerce. Economics and Applied Informatics, 24(3), 5-11. 
https://doi.org/10.26397/eai1584040911 

Ghobakhloo, Morteza & Iranmanesh, Mohammad. (2021). Digital transformation success 
under Industry 4.0: a strategic guideline for manufacturing SMEs. Journal of 
Manufacturing Technology Management. ahead-of-print. 
https://doi.org/10.1016/j.jclepro.2021.127052 

https://doi.org/10.1108/JSTPM-11-2023-0201
https://doi.org/10.1108/JSTPM-11-2023-0201
https://doi.org/10.1016/j.bushor.2019.11.003
https://doi.org/10.1016/j.techfore.2019.119794
https://doi.org/10.1108/ICS-02-2019-0029
https://doi.org/10.1016/j.techfore.2021.120880
https://doi.org/10.4236/jcc.2024.124004
http://dl.fzf.ukim.edu.mk/index.php/jser/article/view/840/838
https://doi.org/10.1007/s11747-019-00696-0
https://doi.org/10.1007/s10796-022-10249-6
https://doi.org/10.1016/j.tmp.2020.100675
http://dx.doi.org/10.1108/JEIM-08-2013-0065
https://doi.org/10.26397/eai1584040911
https://doi.org/10.1016/j.jclepro.2021.127052


INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 5 , No. 8, 2025, E-ISSN: 2222-6990 © 2025 

1688 

Grandon, E. E., and Pearson, J. M. (2004) Electronic Commerce Adoption: An Empirical Study 
of Small and Medium. US Business Information and Management, 42, 197-216. 
https://doi.org/10.1016/j.im.2003.12.010 

Gupta, S., Ghardallou, W., Pandey, D. K., & Sahu, G. P. (2022). Artificial intelligence adoption 
in the insurance industry: Evidence using the technology–organization–environment 
framework. Research in International Business and Finance, 63. 
https://doi.org/10.1016/j.ribaf.2022.101757 

Haleem, A., Javaid, M., Asim Qadri, M., Pratap Singh, R., & Suman, R. (2022). Artificial 
intelligence (AI) applications for marketing: A literature-based study. In International 
Journal of Intelligent Networks (Vol. 3, pp. 119–132). KeAi Communications Co. 
https://doi.org/10.1016/j.ijin.2022.08.005  

Haleem, A., Javaid, M., Qadri, M. A., Singh, R. P., & Suman, R. (2022). Artificial intelligence (AI) 
applications for marketing: A literature-based study. International Journal of Intelligent 
Networks, 3, 119-132. https://doi.org/10.1016/j.ijin.2022.08.005 

Hamal, S., & Senvar, Ö. (2021). Comparing performances and effectiveness of machine 
learning classifiers in detecting financial accounting fraud for Turkish SMEs. Int. J. 
Comput. Intell. Syst., 14(1), 769-782. https://doi.org/10.2991/ijcis.d.210203.007 

Huang, L. H., Zhu, H. L. et al. (2021). Digital Transformation and Management of Enterprises: 
Research Framework and Prospects. Journal of Management Science, 24, 26-35. 

Ingalagi, S. S., Mutkekar, R. R., & Kulkarni, P. M. (2021). Artificial Intelligence (AI) adaptation: 
Analysis of determinants among Small to Medium-sized Enterprises (SME’s). In IOP 
Conference Series: Materials Science and Engineering (Vol. 1049, No. 1, p. 012017). IOP 
Publishing. http://dx.doi.org/10.1088/1757-899X/1049/1/012017 

Jagatheesaperumal, S. K., Rahouti, M., Ahmad, K., Al-Fuqaha, A., & Guizani, M. (2021). The 
duo of artificial intelligence and big data for industry 4.0: Applications, techniques, 
challenges, and future research directions. IEEE Internet of Things Journal, 9(15), 12861-
12885. https://doi.org/10.1109/JIOT.2021.3139827 

Kant, D., & Johannsen, A. (2022). Evaluation of AI-based use cases for enhancing the cyber 
security defense of small and medium-sized companies (SMEs). Electronic Imaging, 34, 
1-8. https://doi.org/10.2352/EI.2022.34.3.MOBMU-387 

Katebi, A., HajiZadeh, M. H., Bordbar, A., & Salehi, A. M. (2022). The relationship between 
“job satisfaction” and “job performance”: A meta-analysis. Global Journal of Flexible 
Systems Management, 23(1), 21-42. https://doi.org/10.1007/s40171-021-00280-y 

Khan, A.A., Laghari, A.A., Li, P., Dootio, M.A. and Karim, S. (2023), “The collaborative role of 
blockchain, artificial intelligence, and industrial internet of things in digitalization of 
small and medium-size enterprises”, Scientific Reports, Vol. 13 No. 1, p. 1656. 
https://doi.org/10.1038/s41598-023-28707-9 

Kopka, A., & Fornahl, D. (2024). Artificial intelligence and firm growth—catch-up processes of 
SMEs through integrating AI into their knowledge bases. Small Business 
Economics, 62(1), 63-85. https://doi.org/10.1007/s11187-023-00754-6 

Manda, M. I., & Dhaou, S. Ben. (2019). Responding to the Challenges and Opportunities in the 
4th Industrial Revolution in Developing Countries. In Proceedings of the 12th 
International Conference on Theory and Practice of Electronic Governance (pp. 244-
253). Association for Computing Machinery. https://doi.org/10.1145/3326365.3326398 

Maroufkhani, P., Tseng, M. L., Iranmanesh, M., Ismail, W. K. W., & Khalid, H. (2020). Big data 
analytics adoption: Determinants and performances among small to medium-sized 

https://doi.org/10.1016/j.im.2003.12.010
https://doi.org/10.1016/j.ribaf.2022.101757
https://doi.org/10.1016/j.ijin.2022.08.005
https://doi.org/10.1016/j.ijin.2022.08.005
https://doi.org/10.2991/ijcis.d.210203.007
http://dx.doi.org/10.1088/1757-899X/1049/1/012017
https://doi.org/10.1109/JIOT.2021.3139827
https://doi.org/10.2352/EI.2022.34.3.MOBMU-387
https://doi.org/10.1007/s40171-021-00280-y
https://doi.org/10.1038/s41598-023-28707-9
https://doi.org/10.1007/s11187-023-00754-6
https://doi.org/10.1145/3326365.3326398


INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 5 , No. 8, 2025, E-ISSN: 2222-6990 © 2025 

1689 

enterprises. International journal of information management, 54, 102190. 
https://doi.org/10.1016/j.ijinfomgt.2020.102190 

Maroufkhani, P.; Iranmanesh, M.; Ghobakhloo, M. Determinants of big data analytics 
adoption in small and medium-sized enterprises (SMEs). Ind. Manag. Data Syst. 2022. 
https://doi.org/10.1108/IMDS-11-2021-0695 

Marzouki, A., Chouikh, A., Mellouli, S., & Haddad, R. (2023). Barriers and actions for the 
adoption and use of Artificial Intelligence in the public sector. In Proceedings of the 16th 
International Conference on Theory and Practice of Electronic Governance (pp. 94-100). 
https://doi.org/10.1145/3614321.3614334 

Mikalef, P., Islam, N., Parida, V., Singh, H., & Altwaijry, N. (2023). Artificial intelligence (AI) 
competencies for organizational performance: A B2B marketing capabilities 
perspective. Journal of Business Research, 164, 113998. 
https://doi.org/10.1016/j.jbusres.2023.113998 

Mogaji, E., Soetan, T. O., & Kieu, T. A. (2020). The Implications of Artificial Intelligence on the 
Digital Marketing of Financial Services to Vulnerable Customers. Australasian Marketing 
Journal, 29, 235-242. https://doi.org/10.1016/j.ausmj.2020.05.003 

MSMEs continue to progress in 2024 despite digital challenges. (n.d.). BERNAMA. 
https://www.bernama.com/en/news.php?id=2376011 

Nimfa, D. T., Islam, A., Latiff, A. S. A., & Wahab, S. A. (2021, June). Role of innovation 
competitive advantage on strategic orientation dimensions and sustainable growth of 
SMEs in Nigeria. In International Conference on Society 5.0 (pp. 46-62). Cham: Springer 
International Publishing. https://doi.org/10.1007/978-3-030-86761-4_5 

OECD (2021), OECD SME and Entrepreneurship Outlook 2021, OECD Publishing, Paris, 
https://doi.org/10.1787/97a5bbfe-en. 

Pillai, R., & Sivathanu, B. (2020). Adoption of AI-based chatbots for hospitality and tourism. 
International Journal of Contemporary Hospitality Management, 32(10), 3199–3226. 
https://doi.org/10.1108/IJCHM-04-2020-0259 

Profile of MSMEs in 2015-2023. (2020, February 11). 
https://smecorp.gov.my/index.php/en/policies/2020-02-11-08-01-24/profile-and-
importance-to-the-economy 

Rafique, S., Mujawinkindi, F., & Vanyushyn, V. (n.d.). Changing The Future “How can Artificial 
Intelligence (AI) help SMEs development in emerging economies.” Qualitative study from 
Pakistan.  

Ramdani, B., Belaid, F., & Boukrami, E. (2022). Profiling exporting SMEs: The role of 
innovation-orientation. Journal of Business Research, 149, 1-13. 
https://doi.org/10.1016/j.jbusres.2022.04.059 

Rawashdeh, A., Bakhit, M., & Abaalkhail, L. (2023). Determinants of artificial intelligence 
adoption in SMEs: The mediating role of accounting automation. International Journal 
of Data and Network Science, 7(1), 25–34. https://doi.org/10.5267/j.ijdns.2022.12.010 

Rogers, E. M., & Williams, D. (1983). Diffusion of. Innovations (Glencoe, IL: The Free Press, 
1962). 

Rogers, E.M. (2003) Diffusion of Innovations. Free Press, New York. 
Roux, M., Chowdhury, S., Kumar Dey, P., Vann Yaroson, E., Pereira, V., & Abadie, A. (2023). 

Small and medium-sized enterprises as technology innovation intermediaries in 
sustainable business ecosystem: interplay between AI adoption, low carbon 
management and resilience. Annals of Operations Research. 
https://doi.org/10.1007/s10479-023-05760-1 

https://doi.org/10.1016/j.ijinfomgt.2020.102190
https://doi.org/10.1108/IMDS-11-2021-0695
https://doi.org/10.1145/3614321.3614334
https://doi.org/10.1016/j.jbusres.2023.113998
https://doi.org/10.1016/j.ausmj.2020.05.003
https://doi.org/10.1007/978-3-030-86761-4_5
https://doi.org/10.1787/97a5bbfe-en
https://doi.org/10.1108/IJCHM-04-2020-0259
https://smecorp.gov.my/index.php/en/policies/2020-02-11-08-01-24/profile-and-importance-to-the-economy
https://smecorp.gov.my/index.php/en/policies/2020-02-11-08-01-24/profile-and-importance-to-the-economy
https://doi.org/10.1016/j.jbusres.2022.04.059
https://doi.org/10.5267/j.ijdns.2022.12.010
https://doi.org/10.1007/s10479-023-05760-1


INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 5 , No. 8, 2025, E-ISSN: 2222-6990 © 2025 

1690 

Sánchez, E., Calderón, R., & Herrera, F. (2025). Artificial intelligence adoption in SMEs: Survey 
based on TOE–DOI framework, primary methodology and challenges. Applied Sciences, 
15(12), 6465. https://doi.org/10.3390/app15126465 

Shahzad, A., bin Zakaria, M. S. A., Kotzab, H., Makki, M. A. M., Hussain, A., & Fischer, J. (2023). 
Adoption of fourth industrial revolution 4.0 among Malaysian small and medium 
enterprises (SMEs). Humanities and Social Sciences Communications, 10(1). 
https://doi.org/10.1057/s41599-023-02076-0 

Sharma, S., Singh, G., Gaur, L., & Afaq, A. (2022). Exploring customer adoption of autonomous 
shopping systems. Telematics and Informatics, 73, 101861. 
https://doi.org/10.1016/j.tele.2022.101861 

Sharma, S., Singh, G., Islam, N., & Dhir, A. (2022). ORE Open Research Exeter TITLE Why do 
SMEs adopt Artificial Intelligence (AI)-based chatbots? A NOTE ON VERSIONS Why do 
SMEs adopt artificial intelligence-based chatbots? 
https://doi.org/10.1109/TEM.2022.3203469 

Sohrabpour, V., Oghazi, P., Toorajipour, R., & Nazarpour, A. (2021). Export sales forecasting 
using artificial intelligence. Technological Forecasting and Social Change, 163, 120480. 

Sony, M., & Naik, S. S. (2019). Ten lessons for managers while implementing Industry 4.0. IEEE 
Engineering Management Review, 47(2), 45-52. 
http://dx.doi.org/10.1109/EMR.2019.2913930 

Subocz, S., Jadhav, D., & Walden, M. (2021). Understanding Artificial Intelligence Adoption, 
Implementation, and Use in Small and Medium Enterprises in India. 

Sun, N., Wei, L., Shi, S., Jiao, D., Song, R., Ma, L., ... & Wang, H. (2020). A qualitative study on 
the psychological experience of caregivers of COVID-19 patients. American journal of 
infection control, 48(6), 592-598. https://doi.org/10.1016/j.ajic.2020.03.018 

Surianti, M. (2020). Development of accounting curriculum model based on Industrial 
Revolution Approach. Research Journal of Finance and Accounting, 11. 
https://doi.org/10.7176/rjfa/11-2-12 

Tawfik, O. I., Durrah, O., Hussainey, K., & Elmaasrawy, H. E. (2022). Factors influencing the 
implementation of cloud accounting: evidence from small and medium enterprises in 
Oman. Journal of Science and Technology Policy Management, 14(5), 859-884. 
http://dx.doi.org/10.1108/JSTPM-08-2021-0114 

Thottoli, M.M., Ahmed, E.R. and Thomas, K.V. (2022), "Emerging technology and auditing 
practice: analysis for future directions", European Journal of Management Studies , Vol. 
27 No. 1, pp. 99-119. https://doi.org/10.1108/EJMS-06-2021-0058  

Wilde, N., & Hsu, A. (2019). The Influence of General Self-Efficacy on the Interpretation of 
Vicarious Experience Information within Online Learning. International Journal of 
Educational Technology in Higher Education, 16, Article No. 26. 
https://doi.org/10.1186/s41239-019-0158-x 

Willcocks, L., Lacity, M., & Craig, A. (2017). Robotic process automation: strategic 
transformation lever for global business services?. Journal of Information Technology 
Teaching Cases, 7(1), 17-28. https://doi.org/10.1057/s41266-016-0016-9 

Wu, W., Huang, T., & Gong, K. (2020). Ethical principles and govern-ance technology 
development of AI in China. Engineering,6(3),302–309. 
https://doi.org/10.1016/j.eng.2019.12.015 

Yang, J., Blount, Y., & Amrollahi, A. (2024). Artificial intelligence adoption in a professional 
service industry: A multiple case study. Technological Forecasting and Social Change, 
201. https://doi.org/10.1016/j.techfore.2024.123251 

https://doi.org/10.3390/app15126465
https://doi.org/10.1057/s41599-023-02076-0
https://doi.org/10.1016/j.tele.2022.101861
https://doi.org/10.1109/TEM.2022.3203469
http://dx.doi.org/10.1109/EMR.2019.2913930
https://doi.org/10.1016/j.ajic.2020.03.018
https://doi.org/10.7176/rjfa/11-2-12
http://dx.doi.org/10.1108/JSTPM-08-2021-0114
https://doi.org/10.1108/EJMS-06-2021-0058
https://doi.org/10.1186/s41239-019-0158-x
https://doi.org/10.1057/s41266-016-0016-9
https://doi.org/10.1016/j.eng.2019.12.015
https://doi.org/10.1016/j.techfore.2024.123251

