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ABSTRACT 

The maritime industry is undergoing a rapid digital transformation driven by emerging 

technologies such as Artificial Intelligence (AI), the Internet of Things (IoT), and Data Analytics 

(DA). In the Malaysian context, the adoption of these technologies in ship operations remains 

uneven due to varying levels of technological readiness, organisational support, and regulatory 

alignment. This conceptual paper examines how the integration of AI, IoT, and DA can promote 

operational excellence in Malaysian ship operations through improved decision-making, safety, 

and efficiency. Drawing from the Technology Acceptance Model (TAM), Innovation Diffusion 

Theory (IDT), Resource-Based View (RBV), Change Management Theory (CMT), and 

Transformational Leadership Theory (TLT), the paper develops a comprehensive conceptual 

framework linking technology adoption to operational excellence. Mediating factors such as 

seafarer and office-management readiness and barriers to adoption, as well as moderating effects 

of organizational support, are incorporated. The study advances theoretical understanding by 

contextualizing digital transformation within Malaysia’s maritime ecosystem and identifies 

measurement constructs for future empirical validation using quantitative modelling (e.g., SEM-

PLS). By offering strategic insights into the alignment of human, technological, and organizational 

enablers, this paper contributes to the national agenda of enhancing maritime competitiveness and 

achieving sustainable Industry 4.0-driven performance in shipping operations. 
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1.0  INTRODUCTION 

The Malaysian maritime industry occupies a critical role in the nation’s economic architecture, 

serving as a gateway for international trade, industrial connectivity, and sustainable growth. 

Positioned strategically along major global shipping routes, Malaysia’s maritime sector 

contributes significantly to national logistics efficiency, trade competitiveness, and regional 

integration (MIDA, 2021). However, the growing complexity of global supply chains and 

fluctuating market conditions demand a higher level of operational sophistication and adaptability. 

This context calls for an accelerated transition toward digital transformation in ship operations, 
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aligning with the national aspirations outlined in the 12th Malaysia Plan (12MP) and the 

government’s Industry 4.0 agenda, both of which emphasize technological modernization and 

sustainable industrial growth. 

Globally, the maritime industry is undergoing a profound transformation, largely driven by the 

integration of digital technologies such as Artificial Intelligence (AI), Data Analytics (DA), and 

the Internet of Things (IoT). These innovations have the potential to revolutionize ship operations 

through predictive maintenance, enhanced navigation safety, and optimized resource utilization 

(Feroz, Zo, & Chiravuri, 2021; Flavián et al., 2021). Within Malaysia, the government’s National 

Shipping Plan and Technology Blueprint serve as twin pillars for integrating digital technologies 

into maritime operations. Both frameworks aim to enhance operational performance, promote 

industry collaboration, and strengthen regulatory mechanisms for a digitally empowered maritime 

ecosystem (Tan, 2018). 

The Industry 4.0 paradigm, characterized by automation and data-driven intelligence, provides a 

transformative opportunity for Malaysia to establish itself as a regional maritime technology hub. 

The government’s Technology Blueprint emphasizes the use of AI, IoT, and DA to optimize 

maritime processes, elevate safety standards, and foster operational excellence. According to the 

Malaysian Investment Development Authority (MIDA, 2021), the logistics and transport sectors 

are key focus areas under the 12MP, aiming to strengthen Southeast Asian connectivity by 2025 

through technology-enabled efficiency improvements. However, despite policy initiatives, the 

practical implementation of digital technologies in Malaysia’s maritime sector has been uneven 

due to varying levels of awareness, readiness, and technological capability among stakeholders 

(Gajewski, Czapiewska, & Gajewska, 2023; Ganeshkumar, Sankar, & David, 2023). 

At the global level, shipping companies are leveraging AI and IoT to reduce fuel consumption, 

automate route optimization, and enable real-time vessel diagnostics (Feng & Shanthikumar, 

2023). In contrast, many Malaysian maritime organizations continue to rely on conventional 

operational models, constrained by factors such as limited digital infrastructure, fragmented data 

systems, and insufficient workforce training. Addressing these challenges requires a concerted 

effort from policymakers, maritime authorities, and industry players to foster a culture of 

innovation and digital readiness (Fasoulis, 2021; Ghobakhloo et al., 2022). 

This study, therefore, seeks to explore how digital transformation—through the adoption of AI, 

IoT, and DA—can contribute to operational excellence in Malaysian ship operations. It examines 

the interaction between technological adoption, organizational support, and leadership 

commitment, while identifying barriers and readiness factors among both seafarers and shore-

based management. By integrating theoretical insights from the Technology Acceptance Model 

(TAM), Innovation Diffusion Theory (IDT), and Resource-Based View (RBV), the research aims 

to develop a holistic conceptual framework to guide future empirical validation. Ultimately, this 

initiative supports Malaysia’s strategic ambition to build a digitally resilient, safe, and sustainable 

maritime sector capable of driving economic competitiveness in the era of Industry 4.0. 
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2.0  LITERATURE REVIEW 

The maritime industry is undergoing a paradigm shift driven by digital transformation technologies 

such as Artificial Intelligence (AI), Data Analytics (DA), and the Internet of Things (IoT), which 

are redefining operational models across global shipping and logistics. Within the Malaysian 

context, the integration of these technologies has become a strategic imperative to enhance 

operational excellence through improved efficiency, safety, and decision-making. As highlighted 

by Akbari et al. (2020) and Kang et al. (2020), the success of such transformations relies not only 

on technology but also on human and organisational readiness to embrace change. 

AI enables automation in ship navigation, cargo monitoring, and predictive maintenance, reducing 

human error and downtime (Zhou et al., 2020). Similarly, IoT technologies provide real-time 

connectivity between onboard systems and shore-based control, enabling better tracking and 

performance analytics (Fasoulis & Kurt, 2021). Data Analytics, on the other hand, transforms large 

datasets into actionable insights for fuel efficiency, crew management, and regulatory compliance 

(Gajewski et al., 2023). Together, these technologies contribute to “smart shipping,” where data-

driven decision-making leads to optimized performance, reduced costs, and sustainability (Tonder 

et al., 2020). 

To explain the relationships between technology adoption and operational outcomes, several 

theoretical frameworks have been proposed. The Technology Acceptance Model (TAM) (Davis, 

1989) emphasizes perceived usefulness and ease of use as determinants of technology adoption, 

making it suitable for assessing how maritime staff perceive AI and IoT integration. The 

Innovation Diffusion Theory (IDT) (Rogers, 2003) complements TAM by explaining how 

innovations spread through social systems—crucial in industries like shipping that are hierarchical 

and globally regulated. The Resource-Based View (RBV) (Barney, 1991) provides an 

organisational perspective by framing technology and human capital as strategic resources that can 

yield sustained competitive advantage. Additionally, Change Management Theory (Lewin, 1951) 

and Transformational Leadership Theory (Bass, 1999) underscore the human and cultural 

dimensions of digital transformation—highlighting leadership support, employee empowerment, 

and learning culture as key enablers. 

2.1  Relationships between Emerging Technologies and Operational Excellence  

The potential for improving operational excellence in the marine industry, especially in the context 

of Malaysia's maritime sector, has been demonstrated by the emerging technologies involving the 

integration of Artificial Intelligence (AI), Data Analytics, and Internet of Things (IoT) technology 

in ship operations. According to studies, using AI algorithms for predictive maintenance on marine 

ships can save maintenance costs, minimise downtime, and minimise operational disturbances, all 

of which can improve overall operational performance (Dominguez-Péry et al., 2023). 

Analogously, it has been demonstrated that the application of data analytics techniques in marine 

transportation leads to significant fuel savings, greater environmental sustainability, and improved 

operating efficiency (Chen et al., 2020). Yan et al. (2022) have demonstrated that the use of 

Internet of Things (IoT) technologies, including IoT sensors for condition monitoring and remote 

diagnostics, may improve maintenance planning, decrease equipment failures, and boost 

operational dependability in ship operations. The literature currently in publication offers strong 
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evidence in favour of a positive relationship between technology adoption and operational 

performance, in contrast to the null hypothesis, which contends that there is no meaningful 

connection between operational excellence in ship operations within the Malaysian maritime 

industry and the implementation of AI, Data Analytics, and IoT technologies. Organisations in the 

marine sector may achieve operational excellence, make efficiency benefits, and maintain a 

competitive advantage in a continually dynamic industrial landscape by utilising modern 

technology to improve decision-making, optimise processes, and improve performance indicators. 

The research hypothesis that the application of AI, Data Analytics, and IoT technologies 

favourably improves operational excellence in ship operations within the Malaysian maritime 

sector is supported, in conclusion, by the literature review. Thus, the following hypothesis is 

formulated. 

H1: The implementation of AI, Data Analytics, and IoT technologies positively influences ship 

operational excellence in the Malaysian maritime industry. 

2.2  The mediating roles of Seafarers and office management readiness in the 

relationship between the emergence of technologies and operational excellence 

In order for the Malaysian maritime industry to successfully integrate Artificial Intelligence (AI), 

Data Analytics, and Internet of Things (IoT) technologies into ship operations, advanced 

technologies must be adopted as well as seafarers and office management must be aware of and 

ready to accept and use these innovations. Previous research highlights how important 

organisational knowledge and preparedness are to enabling technological initiatives to be 

implemented successfully and promoting operational excellence in marine operations (Katsaros et 

al., 2020). Research has indicated that employee awareness and readiness play a critical role in the 

adoption of IoT technologies in maritime logistics. Training, communication, and change 

management strategies are critical in promoting an innovative culture that embraces technology 

(Katsaros et al., 2020). Following the implementation of IoT technology, organisations with high 

staff knowledge and preparedness levels have shown stronger operational upgrades, process 

improvements, and efficiency advantages (Katsaros et al., 2020). Furthermore, studies on how 

human factors affect technology adoption have shown how leadership support, training courses, 

and communication channels may improve employee enthusiasm, engagement, and teamwork 

during digital transformation projects. Following the implementation of AI technology, 

organisations that have made investments in talent development, staff training, and change 

management methods have seen increased levels of operational excellence and performance gains. 

Additionally, research has demonstrated the impact of leadership and organisational culture on the 

adoption of technology in ship operations, emphasising the role that leadership support, open 

communication, and employee empowerment play in successful technology implementation and 

operational excellence. Companies that cultivate an innovative, collaborative, and ever-learning 

culture are better positioned to take advantage of Data Analytics technologies for improved 

decision-making, increased efficiency, and competitive advantage. According to the research 

hypothesis, the literature review indicates that operational excellence in ship operations within the 

Malaysian maritime industry is positively correlated with the implementation of AI, Data 

Analytics, and IoT technologies. It further suggests that awareness and readiness among office 

management and seafarers play a crucial mediating role in facilitating this relationship. 

Organisations can improve operational performance, drive efficiency gains, and achieve 
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sustainable competitive advantage in the dynamic maritime industry landscape by fostering a 

culture of technology acceptance, giving employees proper training and support, and empowering 

staff to embrace digital innovations (Katsaros et al., 2020). Thus, the following hypothesis is 

formulated. 

H2: Seafarers and office management readiness positively mediate in the relationship between 

the emerging technologies and ship operational excellence in the Malaysian maritime industry. 

2.3  Barriers to technology adoption in ship operations negatively mediate the 

relationship between the emerging technologies and operational excellence 

Technology adoption and operational excellence may be hampered by a number of obstacles that 

stand in the way of the effective use of cutting-edge technologies like Internet of Things (IoT), 

data analytics, and artificial intelligence (AI) in ship operations. According to Nayal et al. (2021) 

these obstacles include organisational inertia, regulatory compliance concerns, data security 

concerns, technical complexity, lack of infrastructure, and opposition to change. Integrated 

systems and optimising technology performance in ship operations might be difficult due to 

technological complexity. Sensitive data handling in data analytics and Internet of Things 

applications raises data security and privacy problems (Farah et al., 2022). Because they place 

restrictions on creative solutions, regulatory compliance requirements in the marine industry may 

also impede the adoption of new technologies (Shahzad et al., 2020). According to Nayal et al. 

(2021) there are three main obstacles to the use of technology in ship operations: organisational 

inertia, resistance to change, and a lack of training programmes. To ensure effective technological 

integration, it is essential to address these obstacles via strategic planning, stakeholder 

participation, and change management techniques (Leng et al., 2022). Risk evaluations, 

cybersecurity investments, staff training, and coordinating technology activities with 

organisational objectives are some ways that organisations may improve technology adoption 

(Wang et al., 2020). Research indicates that the correlation between attaining operational 

excellence in the marine sector and the use of AI, Data Analytics, and IoT technologies is adversely 

mediated by impediments to technology adoption (Ashok & Gopikrishnan, 2023). Breaking 

through these obstacles may boost operational performance and provide the marine industry a  

competitive edge (Dahanayake & Sumanarathna, 2021). According to Adekanbi (2021), 

organisations may foster innovation and successfully incorporate cutting-edge technology into 

ship operations by proactively identifying and addressing obstacles. As a result, in order for 

businesses in the marine sector to successfully use AI, Data Analytics, and IoT technologies, it is 

imperative that adoption hurdles be addressed. Organisations may enhance their operational 

excellence and obtain a competitive advantage in the ever-changing marine industry by 

surmounting obstacles including technical intricacy, data security worries, and regulatory 

violations. Thus, the following hypothesis is formulated. 

H3: Barriers to technology adoption in ship operations negatively mediate the relationship 

between the emerging technologies and ship operational excellence in the Malaysian maritime 

industry. 

2.4  The Role of Organizational support in moderating the relationship between 

seafarers and office management readiness and operational excellence 
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In the Malaysian maritime sector, operational excellence in ship operations, staff engagement, and 

technology adoption are all significantly impacted by strong organisational support and leadership. 

According to research, an atmosphere that is favourable to the adoption of technology is created 

by organisational support, which includes tools, training courses, and change management projects 

(Thanh & Quang, 2022). Businesses are more likely to see positive results and spur innovation in 

ship operations when they provide sufficient assistance for the implementation of new 

technologies. According to Thanh and Quang (2022), effective leadership techniques are crucial 

for steering technology adoption projects, motivating staff to accept change, and coordinating 

technology with strategic objectives. To achieve operational excellence, effective leadership can 

boost worker engagement, encourage lifelong learning, and make it easier to integrate cutting-edge 

technology like AI and IoT into ship operations. Research has shown that leadership has a 

mediating function in converting knowledge and preparedness among office management and 

seafarers into observable operational results. Prioritising communication, cooperation, and 

empowerment in leadership practices may help close the gap between operational performance 

and personnel preparedness, which can increase efficiency and streamline procedures for ship 

operations (Thanh & Quang, 2022). Leaders in the marine sector may improve operational 

excellence and promote the effective deployment of technologies by cultivating a supportive 

organisational culture and exhibiting a commitment to technology adoption. The hypothesis that 

organisational support and leadership positively regulate the link between operational excellence, 

awareness, and preparedness in ship operations within the Malaysian maritime sector is supported 

by the literature review. Organisations can use technology adoption initiatives to drive operational 

performance improvements and achieve sustainable competitive advantage in the fast paced 

maritime sector by fostering a supportive work environment, offering leadership guidance, and 

enabling employees to embrace digital innovations (Thanh & Quang, 2022). To sum up, the 

integration of many research highlights the vital function of leadership and organisational support 

in promoting employee engagement, enabling technology adoption, and advancing operational 

excellence in ship operations in the Malaysian maritime sector. Organisations can negotiate the 

challenges of digital transformation, improve operational efficiency, and spur innovation in the 

marine industry by offering the required support, resources, and leadership advice. Thus, the 

following hypothesis is formulated. 

H4: Organizational support positively moderates the relationship between seafarers and office 

management readiness and ship operational excellence in the Malaysian maritime industry. 

2.5  Research Gaps  

 

Despite the increasing global focus on digital transformation in the maritime sector, there is a 

notable gap in the existing literature regarding the specific challenges and opportunities of 

technology adoption in vessel operations within the Malaysian maritime industry. While studies 

have explored digital transformation in maritime operations on a broader scale, there is a lack of 

research that delves into the unique context, regulatory constraints, and readiness levels of 

stakeholders in Malaysia. Understanding these specific factors is crucial for developing targeted 

strategies that can facilitate successful technology adoption in vessel operations within the 

Malaysian maritime industry. Furthermore, existing literature provides limited insights into the 

mediating factors of readiness among ship crew and office staff, which play a significant role in 

influencing the successful integration of digital technologies in vessel operations. By examining 
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these mediating factors, the proposed study aims to fill this gap by providing a comprehensive 

analysis of how awareness and readiness impact technology adoption in vessel operations, 

particularly within the Malaysian context. Additionally, there is a gap in research that 

comprehensively analyzes the moderating role of organizational support and leadership in 

facilitating technology adoption in vessel operations. While leadership commitment, resource 

allocation, change management strategies, and employee engagement are recognized as critical 

factors, there is a lack of in-depth exploration on how these factors interact to drive operational 

excellence in vessel operations within the Malaysian maritime industry. Addressing this gap can 

provide valuable insights into the barriers and facilitators of technology adoption and offer 

practical recommendations for enhancing digital transformation initiatives in vessel operations. 

By addressing these research gaps, the proposed study aims to contribute to the existing literature 

on digital transformation in vessel operations within the Malaysian maritime industry, providing 

tailored solutions and strategies that can enhance the competitiveness and efficiency of the 

industry. 

 

2.6  The Conceptual Framework 

 

The conceptual framework in Figure 1 provides a graphical representation of the interconnections 

among operational excellence, the dependent variable, technology implementation, and the 

mediators and moderators that affect this relationship. The research proposal aims to offer a 49 

comprehensive understanding of the ways in which digital transformation can improve operational 

efficiency in the maritime industry of Malaysia through an examination of these components. 

Several credible sources offer significant perspectives on conceptual frameworks pertaining to 

digital transformation, which can be utilised to inform the research proposal's conceptual 

framework development. Saadé (2020), for instance, examines opportunities for digital 

transformation and innovation, which can serve as a guide for scholars organising their literature 

reviews and developing models. A similar sentiment is expressed in Udovita's (2020) conceptual 

review concerning the various aspects of digital transformation; the significance of a thorough 

literature review in establishing a concept paper is emphasised. Furthermore, a conceptual 

framework for digitalization capabilities is presented by Annarelli and Palombi (2021). This 

framework may prove useful in comprehending the way organisations can construct enduring 

cyber resilience via digital transformation. A framework for digital transformation and business 

model innovation is presented by Tonder et al. (2020). This framework can be utilised to 

empirically test research propositions within organisations that are in the process of digital 

transformation. Based on the existing body of literature concerning digital transformation and 

associated frameworks, it is possible to enhance and fortify the conceptual framework of the 

research proposal concerning digital transformation in ship operations within the maritime sector 

of Malaysia. By incorporating perspectives from credible sources, one can enhance comprehension 

regarding the ways in which technological progress can propel operational excellence within the 

maritime industry. 
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Figure 1: The Conceptual Framework 

 

3.0  METHODOLOGY 

This study adopts a quantitative, cross-sectional research design to examine how digital 

transformation—via the implementation of Artificial Intelligence (AI), Internet of Things (IoT), 

and Data Analytics (DA)—influences operational excellence within the Malaysian maritime 

industry. A cross-sectional approach allows for data collection at a single point in time from a 

diverse group of maritime stakeholders, including seafarers, office administrators, and 

management staff, ensuring a comprehensive understanding of the sector’s digital readiness and 

challenges (Creswell & Creswell, 2017). This design effectively captures the relationships between 

constructs such as technology adoption, readiness, barriers, organisational support, and operational 

excellence. 

 

3.1  Sampling Strategy and Target Population 

 

The target population consists of professionals directly involved in maritime operations in 

Malaysia—seafarers handling daily ship activities, office personnel managing logistics and 

administrative functions, and management executives responsible for strategic decision-making. 

The stratified sampling technique will be applied to ensure representation across hierarchical 

levels, functional roles, and degrees of technological exposure within the maritime sector. 

Stratification based on occupation and department enhances inclusivity and generalisability of 

findings (Sekaran & Bougie, 2019). 

The sample size will be determined based on model complexity and the required statistical power. 

Following Hair et al. (2021), a minimum of 10–20 responses per indicator is recommended for 

Partial Least Squares Structural Equation Modelling (PLS-SEM). The expected sample size will 

thus be between 250 and 400 respondents to ensure sufficient reliability for hypothesis testing. 

 

3.2  Research Instrument and Measurement of Variables 
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The primary research instrument will be a structured survey questionnaire, designed to capture 

quantitative data on technology adoption, awareness, readiness, barriers, organisational support, 

and operational excellence. The instrument will include closed-ended items rated on a five-point 

Likert scale (1 = Strongly Disagree to 5 = Strongly Agree), allowing for the quantification of 

perceptions, attitudes, and behavioural tendencies among respondents. 

 

3.3  Measurement of Variables 

 

Table 1 : Measurement of Variables 

Construct Description / Dimensions Source 

Technology 

Adoption (AI, IoT, 

DA) 

Measures the adoption of advanced technologies, 

including perceived usefulness, perceived ease of 

use, and frequency of adoption 

Davis (1989); 

Venkatesh & Bala 

(2008) 

Readiness 

Assesses organisational readiness in terms of 

awareness, employee training, and technological 

infrastructure preparedness 

Holt et al. (2007) 

Barriers 

Captures obstacles to adoption, including cost 

constraints, resistance to change, regulatory gaps, 

and skill shortages 

Akbari et al. (2020) 

Organisational 

Support 

Measures perceived organisational support through 

leadership commitment, availability of resources, 

and management encouragement 

Eisenberger et al. 

(1986) 

Operational 

Excellence 

Evaluates operational outcomes such as safety, 

efficiency, innovation, and continuous performance 

improvement 

Anand et al. (2009) 

 

A pilot study involving 30 respondents will be conducted to evaluate the clarity of measurement 

items, response time, and overall instrument reliability. Internal consistency will be assessed using 

Cronbach’s Alpha (α ≥ 0.70) and Composite Reliability (CR ≥ 0.70). Convergent and discriminant 

validity will be examined using Average Variance Extracted (AVE ≥ 0.50) and the Fornell–

Larcker criterion (Hair et al., 2021). Necessary revisions will be made based on pilot feedback to 

enhance measurement precision and ensure alignment with the study’s research objectives. 

 

3.4  Data Collection Procedures 

 

The questionnaire will be distributed electronically and physically to selected participants through 

professional maritime networks and associations. The data collection process will adhere to ethical 

standards ensuring confidentiality, voluntary participation, and informed consent. Multiple 

reminders will be issued to achieve optimal response rates. The structured format of the survey 

allows data to be collected uniformly, reducing interviewer bias and improving data integrity 

(Saunders et al., 2019). 
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3.5 Data Analysis Techniques 

 

Data analysis will employ Structural Equation Modelling (SEM) with the Partial Least Squares 

(PLS) approach, using software such as SmartPLS 4.0. SEM-PLS is appropriate for complex 

models involving multiple latent variables and indirect relationships, especially in exploratory 

studies with predictive objectives (Hair et al., 2021). The analytical procedure includes the 

following: 

Table 2 : Data Analysis Techniques 

Stage Analysis Procedure Description 

1 Model Specification 
Specification of the hypothesised relationships among latent 

constructs based on the proposed research framework 

2 
Measurement Model 

Assessment 

Evaluation of indicator reliability, internal consistency 

reliability, convergent validity, and discriminant validity 

3 
Structural Model 

Estimation 

Estimation of path coefficients and their significance using 

bootstrapping with 5,000 resamples 

4 
Mediation and 

Moderation Analysis 

Examination of indirect effects of readiness and barriers, and 

assessment of the moderating effect of organisational support 

5 Model Fit Assessment 
Assessment of explanatory power and model adequacy using R², 

Q², and Standardised Root Mean Square Residual (SRMR) 

 

3.6 Reliability and Validity  

 

To ensure research reliability and validity, all measures will undergo robustness testing. Ethical 

clearance will be obtained from MERITUS University’s research ethics board. Participants’ 

anonymity and data protection will be strictly maintained according to international ethical 

research standards (Resnik, 2018). 

4.0  CONCLUSION 

The maritime industry in Malaysia stands at the crossroads of transformation, where the integration 

of Artificial Intelligence (AI), the Internet of Things (IoT), and Data Analytics (DA) has the 

potential to redefine operational excellence. This conceptual study establishes that successful 

digital transformation in maritime operations extends beyond the adoption of technology—it 

fundamentally depends on human readiness, organisational support, and the capacity for 

continuous learning and adaptation. By integrating multiple theoretical perspectives, including the 

Technology Acceptance Model (TAM), Innovation Diffusion Theory (IDT), Resource-Based 

View (RBV), Change Management Theory (CMT), and Transformational Leadership Theory 

(TLT), the proposed framework offers a holistic understanding of how technological innovation 

can drive sustainable operational performance within the Malaysian maritime ecosystem. 

The findings from the literature highlight that while emerging technologies can significantly 

enhance efficiency, safety, and decision-making, their effectiveness is moderated by organisational 

culture, leadership commitment, and employee preparedness. Barriers such as technological 

resistance, inadequate infrastructure, and limited digital literacy remain key challenges that impede 
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transformation. Therefore, fostering an environment of proactive learning, clear communication, 

and strong managerial support becomes essential to achieving the desired outcomes of digital 

transformation. 

This study contributes to both theoretical and practical understanding by linking technology 

adoption to operational excellence through mediating and moderating constructs—readiness, 

barriers, and organisational support. It provides a foundation for future empirical validation using 

advanced analytical techniques such as Partial Least Squares Structural Equation Modelling (PLS-

SEM). In doing so, the paper not only supports Malaysia’s national Industry 4.0 agenda but also 

offers strategic guidance for maritime organisations aiming to strengthen their competitiveness. 

Ultimately, embracing digital transformation with a balanced integration of human and 

technological elements will enable Malaysia’s maritime sector to achieve sustainable growth, 

operational efficiency, and long-term resilience in the global maritime arena. 

References 

Adekanbi, M. (2021). Optimization and digitization of wind farms using internet of things 

review. International Journal of Energy Research, 45(11), 15832-15838. 

https://doi.org/10.1002/er.6942. 

Akbari, M., Bagheri, A., Imani, S., & Asadnezhad, M. (2020). Does entrepreneurias leadership 

encourage innovation work behavior? The mediating role of creative self-efficacy and 

support for innovation. European Journal of https://doi.org/10.1108/ejim-10-2019-0283. 

Anand, P., Hunter, G., Carter, I., Dowding, K., Guala, F., & Van Hees, M. (2009). The 

development of capability indicators. Journal of Human Development and Capabilities, 

10(1), 125-152. 

Annarelli, A. And Palombi, G. (2021). Digitalization capabilities for sustainable cyber resilience: 

a conceptual framework. Sustainability, 13(23), 13065. 

https://doi.org/10.3390/su132313065. 

Ashok, K. And Gopikrishnan, S. (2023). Statistical analysis of remote health monitoring based 

iot security models & deployments from a pragmatic perspective. Ieee Access, 11, 2621-

2651. https://doi.org/10.1109/access.2023.3234632  

Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of management, 

17(1), 99-120. 

Bougie, R., & Sekaran, U. (2019). Research methods for business: A skill building approach. 

john wiley & sons. 

Chen, X., Qi, L., Yang, Y., Luo, Q., Postolache, O., Tang, J., … & Wu, H. (2020). Video-based 

detection infrastructure enhancement for automated ship recognition and behavior analysis. 

Journal of Advanced Transportation, 2020, 1-12. https://doi.org/10.1155/2020/7194342  

Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, and mixed 

methods approaches. Sage publications. 

Dahanayake, K. And Sumanarathna, N. (2021). Iot-bim-based digital transformation in facilities 

management: a conceptual model. Journal of Facilities Management, 20(3), 437-451. 

https://doi.org/10.1108/jfm-10-2020-0076  

Davis, F. D. (1989). Technology acceptance model: TAM. Al-Suqri, MN, Al-Aufi, AS: 

Information Seeking Behavior and Technology Adoption, 205(219), 5. 

https://doi.org/10.1002/er.6942
https://doi.org/10.1108/ejim-10-2019-0283
https://doi.org/10.3390/su132313065
https://doi.org/10.1109/access.2023.3234632
https://doi.org/10.1155/2020/7194342
https://doi.org/10.1108/jfm-10-2020-0076


International Journal of Business,  

Marketing and Communication          Vol.5, No. 49, 2025, 111-123 

IJBMC : An International Journal  e-ISSN: 2785-8413    Page 122 

Dominguez-Péry, C., Tassabehji, R., Corset, F., & Chreim, Z. (2023). A holistic view of 

maritime navigation accidents and risk indicators: examining imo reports from 2011 to 

2021. Journal of Shipping and Trade, 8(1). https://doi.org/10.1186/s41072-023-00135-y. 

Eisenberger, R., Huntington, R., Hutchison, S., & Sowa, D. (1986). Perceived organizational 

support. Journal of Applied psychology, 71(3), 500.Farah, M., Ukwandu, E., Hindy, H., 

Brosset, D., Bures, M., Andonovic, I., … & Bellekens, X. (2022). Cyber security in the 

maritime industry: a systematic survey of recent advances and future trends. Information, 

13(1), 22. https://doi.org/10.3390/info13010022  

Fasoulis, I. (2021). Investigating the effectiveness of the maritime regulatory regime to address a 

socially responsible shipping industry: a content analysis study. International Journal of 

Sustainable Development and Planning, 16(4), 629-640. 

https://doi.org/10.18280/ijsdp.160403  

Feng, Q. and Shanthikumar, J. (2023). The framework of parametric and nonparametric 

operational data analytics. Production and Operations Management, 32(9), 2685-2703. 

https://doi.org/10.1111/poms.14038. 

Feroz, A., Zo, H., & Chiravuri, A. (2021). Digital transformation and environmental 

sustainability: a review and research agenda. Sustainability, 13(3), 1530. 

https://doi.org/10.3390/su13031530  

Flavián, C., Pérez-Rueda, A., Belanche, D., & Casaló, L. (2021). Intention to use analytical 

artificial intelligence (ai) in services – the effect of technology readiness and awareness. 

Journal of Service Management, 33(2), 293-320. https://doi.org/10.1108/josm-10-2020-

0378  

Gajewski, S., Czapiewska, A., & Gajewska, M. (2023). Evaluation of the use of m2m-type nb-iot 

and lte technologies for maritime communication systems. Polish Maritime Research, 

30(1), 126 134. https://doi.org/10.2478/pomr-2023-0013  

Ganeshkumar, C., Sankar, J., & David, A. (2023). Adoption of big data analytics. International 

Journal of Business Intelligence Research, 14(1), 1-17. https://doi.org/10.4018/ijbir.317419  

Hair, J. F., Astrachan, C. B., Moisescu, O. I., Radomir, L., Sarstedt, M., Vaithilingam, S., & 

Ringle, C. M. (2021). Executing and interpreting applications of PLS-SEM: Updates for 

family business researchers. Journal of Family Business Strategy, 12(3), 100392. 

Holt, D. T., Armenakis, A. A., Feild, H. S., & Harris, S. G. (2007). Readiness for organizational 

change: The systematic development of a scale. The Journal of applied behavioral science, 

43(2), 232-255. 

Kang, J., Ryu, D., & Baik, J. (2020). Predicting just‐in‐time software defects to reduce post‐

release quality costs in the maritime industry. Software Practice and Experience, 51(4), 

748-771. https://doi.org/10.1002/spe.2927  

Katsaros, K., Tsirikas, A., & Kosta, G. (2020). The impact of leadership on firm financial 

performance: the mediating role of employees’ readiness to change. Leadership & 

Organization Development Journal, 41(3), 333-347. https://doi.org/10.1108/lodj-02-2019-

0088. 

Leng, Z., Wang, K., Zheng, Y., Yin, X., & Ding, T. (2022). Hyperledger for iot: a review of 

reconstruction diagrams perspective. https://doi.org/10.3390/electronics11142200 

Electronics, 11(14), 2200. 

Lewin, K. (1951). Intention, will and need. 

MIDA (2021). Maritime Transport: Accelerating International Trade, 

https://www.mida.gov.my/maritime-transport-accelerating-international-trade/.  

https://doi.org/10.1186/s41072-023-00135-y
https://doi.org/10.3390/info13010022
https://doi.org/10.18280/ijsdp.160403
https://doi.org/10.1111/poms.14038
https://doi.org/10.3390/su13031530
https://doi.org/10.1108/josm-10-2020-0378
https://doi.org/10.1108/josm-10-2020-0378
https://doi.org/10.2478/pomr-2023-0013
https://doi.org/10.4018/ijbir.317419
https://doi.org/10.1002/spe.2927
https://doi.org/10.1108/lodj-02-2019-0088
https://doi.org/10.1108/lodj-02-2019-0088
https://www.mida.gov.my/maritime-transport-accelerating-international-trade/


International Journal of Business,  

Marketing and Communication          Vol.5, No. 49, 2025, 111-123 

IJBMC : An International Journal  e-ISSN: 2785-8413    Page 123 

Nayal, K., Kumar, S., Raut, R., Queiroz, M., Priyadarshinee, P., & Narkhede, B. (2021). Supply 

chain firm performance in circular economy and digital era to achieve sustainable 

development goals. Business Strategy and the Environment, 31(3), 1058-1073. 

https://doi.org/10.1002/bse.2935 

Resnik, D. B. (2018). The ethics of research with human subjects: Protecting people, advancing 

science, promoting trust (Vol. 74). Springer. 

Rogers, M. (2003). A survey of economic growth. Available at SSRN 410979.Shahzad, A., 

Zhang, K., & Gherbi, A. (2020). Intuitive development to examine collaborative iot supply 

chain system underlying privacy and security levels and perspective powering through 

proactive blockchain. Sensors, 20(13), 3760. https://doi.org/10.3390/s20133760 

Saadé, R. G. (2020). The Need for a Journal of Digital Innova-tion for Humanity-JDIH. 

Saunders, Mark N. K. , Philip Lewis, and Adrian Thornhill (2019) Research Methods for 

Business Student (8th Edition), Pearson Education. 

Tan, C. (2018, October 31). Mahathir launches policy to entice high-tech industries. Nikkei Asia. 

https://asia.nikkei.com/Politics/Malaysia-in-transition/Mahathir-launches-policy-to-entice-

high tech-industries  

Thanh, N. And Quang, N. (2022). Transformational, transactional, laissez-faire leadership styles 

and employee engagement: evidence from vietnam’s public sector. Sage Open, 12(2), 

215824402210946. https://doi.org/10.1177/21582440221094606 

Tonder, C., Schachtebeck, C., Nieuwenhuizen, C., & Bossink, B. (2020). A framework for 

digital transformation and business model innovation. Management, 25(2), 111-132. 

https://doi.org/10.30924/mjcmi.25.2.6 

The Twelfth Malaysia Plan 2021-2025 (Twelfth Plan). A Prosperous, Inclusive, Sustainable 

Malaysia, Economic Planning Unit Prime Minister’s Department, 

https://pulse.icdm.com.my/wp-content/uploads/2021/09/Twelfth-Plan-

Document_compressed-1.pdf.  

Udovita, P. (2020). Conceptual review on dimensions of digital transformation in modern era. 

International Journal of Research and https://doi.org/10.29322/ijsrp.10.02.2020.p9873 

Studies Publishing, 10(2), p9873. 

Venkatesh, V., & Bala, H. (2008). Technology acceptance model 3 and a research agenda on 

interventions. Decision sciences, 39(2), 273-315. 

Wang, X., Wang, S., Song, X., & Han, Y. (2020). Iot-based intelligent construction system for 

prefabricated buildings: study of operating mechanism and implementation in china. 

Applied Sciences, 10(18), 6311. https://doi.org/10.3390/app10186311 

Yan, Z., Song, X., Zhong, H., Yang, L., & Wang, Y. (2022). Ship classification and anomaly 

detection based on spaceborne ais data considering behavior characteristics. Sensors, 

22(20), 7713. https://doi.org/10.3390/s22207713 

Zhou, Y., Soh, Y., Loh, H., & Yuen, K. (2020). The key challenges and critical success factors 

of blockchain implementation: policy implications for singapore’s maritime industry. 

Marine Policy, 122, 104265. https://doi.org/10.1016/j.marpol.2020.104265. 

 

 

https://doi.org/10.1002/bse.2935
https://doi.org/10.3390/s20133760
https://doi.org/10.1177/21582440221094606
https://doi.org/10.30924/mjcmi.25.2.6
https://pulse.icdm.com.my/wp-content/uploads/2021/09/Twelfth-Plan-Document_compressed-1.pdf
https://pulse.icdm.com.my/wp-content/uploads/2021/09/Twelfth-Plan-Document_compressed-1.pdf
https://doi.org/10.3390/app10186311
https://doi.org/10.3390/s22207713
https://doi.org/10.1016/j.marpol.2020.104265

