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The rapid digital transformation of the maritime industry, driven by Big Data
analytics, Internet of Things (loT), and computer science applications, has
significantly reshaped human resource management (HRM) practices in
shipping and port operations. This study examines how digital HRM
frameworks, social technology platforms, and technology acceptance factors
influence maritime workforce development and sustainability. Using a
qualitative research approach, data were collected from maritime experts,
lecturers, and graduates to capture diverse professional and academic
perspectives on digital workforce readiness. The findings reveal that digital
competency development, data-driven performance monitoring, and social
connectivity technologies substantially enhance workforce efficiency,
operational continuity, and organizational adaptability. Thematic analysis
indicates that technology acceptance, digital skill readiness, and integrated
HRM systems are critical determinants of successful digital transformation in
maritime organizations. Cross-group comparisons confirm strong consensus
regarding the urgency of integrating digital technologies into maritime
workforce development. This research contributes to maritime economy and
social management literature by proposing an evidence-based digital HRM
framework aligned with emerging autonomous and data-driven shipping
operations. The findings provide practical implications for maritime
education, workforce planning, and policy development to support sustainable
and technologically competent maritime human capital.
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1. INTRODUCTION

The maritime industry is entering an unprecedented era of digital transformation in which traditional
labor-intensive shipping operations are increasingly integrated with intelligent systems, data-driven decision-
making, and cyber-physical infrastructures. Autonomous vessels, smart ports, artificial intelligence (Al),
Internet of Things (1oT) networks, and digital platforms are rapidly redefining operational efficiency, safety,
and workforce requirements across the global maritime economy. These developments are not merely
technological shifts but structural transformations that reshape maritime labor, organizational management,
and port-shipping ecosystems. Intelligent ship systems, for example, increasingly rely on advanced risk
modeling, automation, and computational decision frameworks to improve safety and efficiency,
fundamentally altering how maritime personnel interact with vessels and digital infrastructure [1]. At the same
time, ports and shipping companies are adopting automated terminals, digital twins, and predictive analytics
systems that require highly skilled, digitally literate personnel capable of operating and managing complex
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technological environments [6], [10]. As a result, maritime competitiveness is no longer determined solely by
physical infrastructure or fleet size but also by the ability to integrate digital technologies, manage data
effectively, and develop digitally competent maritime human resources.

The integration of digital technologies into maritime operations has been accelerated by the growing
demand for operational efficiency, environmental sustainability, and global supply chain resilience. Container
ports, which serve as critical nodes in international trade, increasingly depend on advanced information
systems, predictive analytics, and automation to optimize logistics, improve throughput, and reduce operational
costs. Studies have demonstrated that port efficiency is strongly influenced by technological capability, digital
infrastructure, and organizational innovation, highlighting the growing role of digital transformation in
maritime performance optimization [2]. Similarly, environmental efficiency in shipping companies is
increasingly driven by data-intensive monitoring systems and regulatory compliance technologies, requiring
organizations to adopt digital tools that enhance operational transparency and sustainability management [3].
These technological advancements are closely linked to broader trends in technology management, which
emphasize data-driven innovation, enterprise architecture integration, and strategic digital transformation
across industries, including maritime transport [14], [15]. Consequently, digital transformation has emerged as
a fundamental determinant of maritime competitiveness, organizational resilience, and workforce capability.

Furthermore, emerging technologies such as artificial intelligence, 10T, and digital twins are
transforming maritime logistics, vessel management, and port operations by enabling predictive maintenance,
automated cargo handling, and real-time operational monitoring. Al-driven demand forecasting models, for
example, are increasingly used to predict fuel demand and optimize resource allocation in maritime logistics,
improving operational efficiency while reducing uncertainty [5]. Similarly, digital twin technologies enable
real-time simulation and monitoring of physical assets, allowing organizations to enhance operational planning,
optimize logistics systems, and improve decision-making accuracy [10]. Automated container terminals
represent another key innovation, demonstrating higher operational consistency and efficiency compared to
conventional terminals, while simultaneously reducing dependence on manual labor [6]. However, these
technological advancements also introduce new organizational and human resource management challenges,
particularly in terms of workforce adaptation, digital skill development, and technology acceptance. The
transition from traditional maritime labor systems to digitally integrated operations requires significant
organizational restructuring, workforce retraining, and cultural adaptation within maritime institutions.

Despite the growing adoption of digital technologies in maritime operations, a critical gap remains in
understanding how these technological transformations affect maritime workforce management, human
resource development, and organizational adaptation. While technological advancements have improved
operational efficiency and safety, they have also created new challenges related to workforce readiness, digital
competence, and technology acceptance. Maritime organizations must manage hybrid operational
environments where human personnel interact with automated systems, Al-driven decision tools, and loT-
enabled infrastructure. However, existing maritime workforce structures and training systems often lag behind
technological innovation, resulting in skill gaps, resistance to technological adoption, and organizational
inefficiencies. Enterprise architecture adoption and digital transformation initiatives, for example, often face
resistance due to organizational culture, inadequate training, and insufficient digital literacy among employees,
highlighting the importance of effective technology acceptance strategies [15]. Similarly, information security
culture and organizational readiness significantly influence the successful adoption of digital systems,
emphasizing the need for workforce-centered digital transformation strategies [13]. These challenges
underscore the importance of integrating computer science principles, digital literacy, and technology
management frameworks into maritime workforce development.

In addition to workforce adaptation challenges, maritime organizations must also manage increasing
volumes of operational data generated by digital systems, 10T sensors, and automated platforms. The effective
use of big data analytics, information systems, and digital platforms is essential for improving decision-making,
operational efficiency, and organizational performance. However, managing information overload and
ensuring effective data utilization require advanced information management systems, computational tools,
and digital literacy among maritime personnel [8]. Big data integration and academic—industry collaboration
further highlight the importance of data-driven organizational strategies and technological competence in
modern digital environments [12]. Digital transformation in organizational contexts, including public
administration and transportation sectors, demonstrates that successful technological integration depends not
only on technological infrastructure but also on human resource capability, organizational culture, and strategic
management alignment [9]. Therefore, maritime organizations must adopt holistic digital transformation
strategies that address technological, organizational, and human resource dimensions simultaneously.

The central research problem addressed in this study is the lack of comprehensive integration between
digital technologies, maritime human resource management, and computer science frameworks in port and
shipping operations. While technological innovation continues to reshape maritime infrastructure and
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operational systems, insufficient attention has been given to the human and organizational dimensions of digital
transformation. Specifically, maritime workforce development frameworks often fail to incorporate digital skill
requirements, technology acceptance principles, and computer science-based analytical capabilities necessary
for managing modern maritime systems. This research seeks to examine how digital technologies, including
10T, Al, big data analytics, and enterprise digital systems, influence maritime workforce management,
organizational efficiency, and technological adaptation in port and shipping environments. The specific
objectives of this research are to analyze the role of digital technologies in maritime workforce transformation,
evaluate the impact of digital systems on organizational performance and workforce adaptation, and identify
key technological, organizational, and human resource factors influencing digital transformation in maritime
operations.

The rationale for this research is grounded in the increasing importance of digital competence,
technology acceptance, and organizational adaptation in ensuring the sustainability and competitiveness of
maritime industries. As ports and shipping companies continue to adopt automation, Al, and digital monitoring
systems, the demand for digitally skilled maritime personnel will continue to increase. Maritime workforce
development must evolve to address emerging technological requirements, including data analysis, digital
system management, and cybersecurity awareness. Technology-assisted learning systems and digital literacy
frameworks demonstrate the importance of integrating digital education and training into workforce
development strategies, enabling employees to effectively utilize technological tools and adapt to digital work
environments [7]. Similarly, digital collaboration platforms and integrated research models highlight the
importance of knowledge sharing, technological competence, and interdisciplinary integration in modern
organizational contexts [11]. Without effective digital workforce development strategies, maritime
organizations risk operational inefficiencies, workforce displacement, and reduced competitiveness in an
increasingly digital global economy.

This research adopts a qualitative research methodology to explore the relationship between digital
transformation, maritime workforce management, and technological adaptation in port and shipping
environments. Qualitative analysis is particularly appropriate for this research because it enables in-depth
exploration of human experiences, organizational practices, and technology adoption behaviors within
maritime institutions. The study focuses on analyzing qualitative data related to workforce perceptions,
organizational digital transformation practices, and technological adaptation strategies in maritime contexts.
Through qualitative analysis, this research seeks to identify key themes, patterns, and organizational dynamics
influencing digital transformation in maritime workforce management. This approach allows for a
comprehensive understanding of how maritime personnel interact with digital technologies, how organizations
manage technological transitions, and how computer science frameworks can be integrated into maritime
workforce development.

Moreover, this research contributes to the broader field of maritime economy and social management
by integrating technological, organizational, and human resource perspectives into a unified analytical
framework. Maritime digital transformation is not solely a technological phenomenon but also a socio-
technical process involving human adaptation, organizational restructuring, and technological integration. Port
resilience, operational efficiency, and organizational sustainability increasingly depend on the ability to
integrate digital technologies with effective human resource management strategies [4]. Therefore,
understanding the relationship between digital technologies, workforce development, and organizational
adaptation is essential for ensuring the long-term sustainability and competitiveness of maritime industries.

2. METHOD

This study adopts a qualitative research methodology to critically examine the integration of digital
technologies, Internet of Things (10T), computer science, and digital human resource management within port
and shipping operations, with a particular focus on workforce development, technological adaptation, and
organizational sustainability. The qualitative approach is appropriate because maritime digital transformation
is not solely a technical process but also a socio-technical phenomenon involving human perceptions,
organizational readiness, digital competencies, and technology acceptance behaviors. Digital transformation in
complex operational environments, such as maritime logistics and port systems, requires a comprehensive
understanding of human interaction with technology, organizational culture, and digital competency
development, which can be effectively explored through qualitative analysis of stakeholder experiences and
professional insights [9], [14]. Furthermore, technological adoption, enterprise architecture integration, and
organizational digital readiness are strongly influenced by behavioral, organizational, and managerial factors
that cannot be fully understood through quantitative measures alone, highlighting the importance of qualitative
approaches in capturing expert knowledge, workforce perspectives, and experiential insights [15].
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The population of this study consists of maritime professionals, maritime education experts, and
maritime graduates who are directly or indirectly involved in digital shipping, port operations, and maritime
workforce development. Specifically, the target population includes three key groups: maritime industry
experts working in port authorities, shipping companies, and maritime logistics organizations; maritime
lecturers and academic researchers specializing in maritime management, logistics, and digital transformation;
and maritime graduates who have recently entered or are preparing to enter the maritime workforce. These
groups were selected because they represent different but interconnected perspectives within the maritime
digital ecosystem. Maritime industry experts provide practical insights into real-world digital transformation
challenges, workforce skill requirements, and organizational adaptation strategies. Maritime lecturers
contribute academic and theoretical perspectives related to workforce training, digital competency
development, and maritime education alignment with technological trends. Maritime graduates offer firsthand
perspectives on workforce readiness, digital literacy, and the effectiveness of maritime education in preparing
students for technology-intensive maritime careers. The inclusion of these diverse stakeholders is essential
because digital transformation in maritime operations requires coordinated adaptation across organizational,
educational, and workforce levels. Automated container terminals, digital logistics systems, and Al-driven
operational tools require maritime personnel to possess interdisciplinary competencies combining maritime
knowledge, digital literacy, and computer science skills, making it necessary to collect data from multiple
stakeholder groups to understand the full scope of digital workforce transformation [6], [10].

The research instrument used in this study consists primarily of semi-structured interview protocols
designed to capture detailed qualitative data related to digital technology adoption, workforce competency
development, and organizational digital transformation in maritime contexts. Semi-structured interviews allow
flexibility in exploring participants’ experiences, perceptions, and professional insights while maintaining
consistency in addressing key research variables and indicators. The independent variables examined in this
study include digital technology adoption, digital competency development, organizational digital
transformation, and technology acceptance. These variables reflect key technological and organizational
factors influencing maritime workforce development and operational efficiency. The dependent variable is
maritime workforce readiness, defined as the ability of maritime personnel to effectively operate, manage, and
adapt to digital maritime systems and technologies. Several indicators were used to evaluate these variables,
including digital literacy, defined as the ability to use and understand digital tools and information systems;
technology acceptance, defined as the willingness and ability of maritime personnel to adopt new technologies;
organizational digital readiness, defined as the preparedness of maritime institutions to implement digital
transformation strategies; and workforce competency development, defined as the acquisition of digital,
technical, and analytical skills necessary for modern maritime operations.

Supporting instruments include document analysis of maritime digital transformation policies,
workforce training frameworks, and digital competency standards. These documents provide contextual
information related to technological adoption trends, workforce development strategies, and digital
transformation initiatives within maritime organizations. The inclusion of supporting instruments enhances the
validity and reliability of qualitative findings by enabling triangulation between interview data and documented
organizational practices. Digital transformation frameworks emphasize the importance of aligning
technological infrastructure with workforce capability, organizational strategy, and enterprise architecture
integration, highlighting the need to examine both human and organizational dimensions of digital
transformation [15]. Additionally, information management and big data integration are critical components of
modern digital systems, requiring workforce competency in data interpretation, system operation, and digital
decision-making processes [8].

The data collection process was conducted through structured and systematic qualitative procedures
to ensure comprehensive and reliable data acquisition. Participants were selected using purposive sampling,
which is appropriate for qualitative research because it allows the selection of participants with relevant
expertise, experience, and knowledge related to digital maritime operations and workforce development.
Participants were contacted through professional networks, maritime institutions, and academic organizations
to ensure representation from industry, academia, and recent graduates. Interviews were conducted either in
person or through digital communication platforms, depending on participant availability and accessibility.
Each interview was guided by structured research instruments focusing on digital competency development,
technology adoption experiences, workforce readiness, and organizational digital transformation practices.
Participants were encouraged to share detailed experiences, professional observations, and personal
perspectives regarding digital transformation in maritime environments.

The data analysis process in this study follows a thematic analysis approach, which is widely used in
qualitative research to identify patterns, themes, and relationships within qualitative data. Thematic analysis
involves systematic coding and categorization of interview data to identify key themes related to digital
workforce competency development, technology adoption, and organizational transformation. This process
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allows the identification of recurring patterns, challenges, and opportunities related to maritime digital
transformation. Digital transformation research emphasizes the importance of understanding human,
organizational, and technological interactions, making thematic analysis particularly suitable for examining
workforce adaptation and digital competency development [14]. Interview transcripts were carefully reviewed
and coded to identify key themes such as digital skill requirements, technology acceptance challenges,
workforce training needs, and organizational digital readiness.

Following thematic analysis, cross-group comparisons were conducted to examine similarities and
differences among maritime experts, lecturers, and graduates. This analytical approach enables the
identification of common perspectives, shared challenges, and unique insights across different stakeholder
groups. Industry experts provide insights into real-world operational challenges, lecturers contribute academic
perspectives on workforce education and competency development, and graduates offer firsthand experiences
related to workforce readiness and digital adaptation. Cross-group comparison is essential for identifying gaps
between maritime education, workforce preparation, and industry requirements, which are critical for
improving maritime workforce development strategies. Organizational digital transformation research
highlights the importance of aligning workforce competencies with technological infrastructure and operational
requirements to ensure successful technology integration [9].

The final stage of analysis involves narrative synthesis, which integrates thematic findings and cross-
group comparisons into a coherent and comprehensive explanation of maritime digital workforce
transformation. Narrative synthesis allows the development of an integrated understanding of how digital
technologies, workforce competencies, and organizational strategies interact within maritime contexts. This
approach enables the identification of key factors influencing maritime workforce readiness, technology
adoption, and organizational adaptation. Digital twin systems, automated port operations, and Al-driven
logistics systems require workforce competency in digital system management, data analysis, and technology
interaction, highlighting the importance of integrating computer science principles into maritime workforce
development [10]. Narrative synthesis provides a comprehensive explanation of how maritime organizations
can develop digitally competent workforces capable of managing technology-driven maritime operations.

Overall, this research method provides a comprehensive qualitative framework for examining the
integration of digital technologies, computer science, and workforce development in maritime contexts. By
collecting and analyzing qualitative data from maritime experts, lecturers, and graduates, this study provides
critical insights into workforce readiness, technology adoption, and organizational digital transformation. This
methodological approach ensures that the research captures real-world experiences, professional insights, and
organizational practices necessary for understanding the human and technological dimensions of maritime
digital transformation.

3. RESULT AND DISCUSSION

The qualitative analysis conducted in this study reveals a high level of effectiveness and efficiency in
the integration of digital technologies, 10T, and computer science concepts within maritime workforce
development, port operations, and shipping management. The results are derived from thematic analysis, cross-
group comparison, and narrative synthesis of responses collected from maritime industry experts, maritime
lecturers, and maritime graduates. These findings demonstrate strong alignment between technological
advancement and workforce readiness, particularly in areas related to digital literacy, technology acceptance,
organizational readiness, and sustainability-oriented digital transformation.

Based on the thematic coding and scoring framework developed from the research instrument, five
primary indicators were identified and evaluated: digital literacy competency, technology acceptance and
adaptation, organizational digital readiness, data analytics and computer science integration, and sustainability-
oriented digital awareness. Each indicator was scored using a qualitative Likert-based conversion scale ranging
from 1 (very low) to 5 (excellent), based on respondent narratives, competency demonstrations, and perceived
effectiveness.

The overall score of 4.43 indicates a very good level of digital workforce readiness and technological
integration in maritime contexts. Industry experts reported the highest levels of technology acceptance and
operational readiness, emphasizing the increasing adoption of automated container terminals, digital
monitoring systems, and predictive analytics tools. These findings are consistent with previous research
showing that automated container terminals significantly improve operational efficiency and workforce
productivity while requiring digitally skilled personnel [6].

The qualitative results also revealed that maritime lecturers demonstrated strong awareness of digital
transformation and computer science integration, particularly in curriculum development and digital
competency training. Lecturers emphasized the importance of incorporating 10T, artificial intelligence, and
data analytics into maritime education programs to prepare students for emerging digital shipping
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environments. This finding supports existing research highlighting the importance of digital transformation
and enterprise architecture integration in organizational and workforce development [15].

Maritime graduates showed slightly lower scores compared to experts and lecturers, particularly in
data analytics and advanced computer science applications. However, their overall competency levels were
still categorized as very good, indicating that maritime education institutions are effectively preparing
graduates for digital maritime careers. Graduates demonstrated strong digital literacy, adaptability, and
willingness to adopt new technologies, which are essential for operating in automated port environments and
intelligent ship systems.

The thematic analysis identified several dominant themes, including digital competency development,
workforce adaptability, technological efficiency, and sustainability awareness. Respondents consistently
emphasized that digital technologies significantly improve operational efficiency, reduce human error, and
enhance decision-making accuracy. For example, experts noted that digital twin systems and predictive
analytics tools enable real-time monitoring and proactive operational management, improving safety and
efficiency in port operations and shipping logistics. These findings align with previous studies demonstrating
the critical role of digital twin technologies and Al-driven systems in improving logistics efficiency and
operational performance [10].

To further illustrate the distribution of digital competency levels, a conceptual pie chart (Figure 1)
was developed based on overall scoring categories. The pie chart shows that 62% of respondents fall within
the "Very Good" category, 28% in the "Excellent" category, and only 10% in the "Good" category. No
respondents were categorized as "Poor" or "Very Poor," indicating strong overall digital competency and
workforce readiness.

Similarly, a comparative bar chart (Figure 2) illustrates competency differences among experts,
lecturers, and graduates. The chart shows that experts scored highest in technology acceptance and operational
readiness, lecturers scored highest in sustainability awareness and theoretical digital knowledge, and graduates
scored highest in digital literacy and adaptability. These findings confirm that maritime workforce development
is progressing effectively across educational, organizational, and professional levels.

3.1 Discussion

The findings of this study directly address the central research question concerning the integration of
digital technologies, computer science, and workforce development in maritime port and shipping
environments. The results strongly support the conclusion that digital transformation has significantly
improved maritime workforce readiness, operational efficiency, and organizational sustainability. The high
overall competency score of 4.43 demonstrates that maritime stakeholders are effectively adapting to digital
transformation and developing the skills necessary to operate within technology-intensive maritime
environments.

These findings support previous research indicating that intelligent ship systems, automated port
infrastructure, and Al-driven operational tools require digitally competent personnel capable of managing
complex technological systems [1]. The strong performance of industry experts in technology acceptance and
organizational readiness confirms that maritime organizations are successfully implementing digital
transformation strategies and preparing their workforce for technology-driven operational environments. This
also aligns with research demonstrating that digital transformation enhances organizational efficiency,
operational resilience, and strategic decision-making capability [9].

One of the most significant findings of this study is the strong level of sustainability-oriented digital
awareness among respondents, with the highest overall score of 4.53. This finding indicates that maritime
stakeholders recognize the importance of using digital technologies to improve environmental sustainability
and operational efficiency. Digital monitoring systems, predictive analytics, and automated logistics systems
enable organizations to optimize fuel consumption, reduce emissions, and improve environmental
performance. Previous research has shown that digital technology integration significantly enhances
environmental efficiency and sustainability in maritime shipping operations [3]. Therefore, this study confirms
that digital transformation not only improves operational efficiency but also supports long-term sustainability
goals in maritime industries.

The cross-group comparison also revealed important insights regarding workforce development and
educational alignment. Maritime lecturers demonstrated strong digital awareness and competency, indicating
that maritime education institutions are actively integrating digital technologies into their curriculum. This
finding addresses a key limitation identified in previous research, which emphasized the need for improved
digital competency training in workforce development programs [14]. By incorporating computer science
concepts, digital literacy training, and loT integration into maritime education, academic institutions are
effectively preparing future maritime professionals for digital work environments.
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However, the slightly lower scores observed among graduates in advanced data analytics and
computer science integration highlight an important gap between theoretical education and practical
application. While graduates demonstrated strong digital literacy and adaptability, they reported limited
experience with advanced data analytics tools, digital twin systems, and Al-driven operational platforms. This
finding highlights the need for increased practical training, industry collaboration, and experiential learning
opportunities to strengthen workforce readiness. Research on digital twin implementation and warehouse
digital transformation emphasizes the importance of hands-on experience and applied digital training in
developing workforce competency [10].

This study also addresses gaps identified in previous research related to technology acceptance and
enterprise architecture adoption. Previous studies have identified organizational resistance, lack of digital
literacy, and inadequate training as barriers to digital transformation [15]. However, the findings of this study
indicate that maritime stakeholders demonstrate high levels of technology acceptance, digital awareness, and
organizational readiness. This suggests that maritime industries are successfully overcoming traditional
barriers to digital transformation and developing digitally competent workforces.

One of the key strengths of this research is its comprehensive qualitative approach, which integrates
perspectives from industry experts, academic lecturers, and maritime graduates. This multi-stakeholder
approach provides a holistic understanding of digital workforce development and technological adaptation in
maritime contexts. By combining thematic analysis, cross-group comparison, and narrative synthesis, this
study provides a comprehensive and reliable assessment of maritime digital transformation and workforce
readiness.

The practical implications of this research are significant for maritime organizations, educational
institutions, and policymakers. Maritime organizations can use these findings to improve workforce training
programs, enhance digital competency development, and optimize technology integration strategies.
Educational institutions can use these insights to strengthen curriculum development, incorporate computer
science training, and enhance digital literacy education. Policymakers can use these findings to develop
workforce development policies that support digital transformation and maritime competitiveness.

Furthermore, this study highlights the importance of integrating computer science, 10T, and digital
literacy into maritime workforce development frameworks. As maritime operations become increasingly
automated and data-driven, workforce competency in digital technologies will become essential for ensuring
operational efficiency and organizational sustainability. Research on technology management and digital
transformation emphasizes the importance of aligning workforce competency with technological infrastructure
to ensure successful digital adoption [14].

Despite its strengths, this study has several limitations. The qualitative sample size, while sufficient
for thematic analysis, may not fully represent all maritime stakeholders globally. Future research should
incorporate quantitative analysis, larger sample sizes, and longitudinal studies to examine workforce adaptation
over time. Future studies should also explore the impact of emerging technologies such as autonomous vessels,
blockchain systems, and advanced Al on maritime workforce development.

4. CONCLUSION

This research demonstrates that the integration of digital technologies, including Big Data analytics,
Internet of Things (1oT), and computer science—based workforce systems, significantly strengthens maritime
human resource management and workforce sustainability. The qualitative findings confirm that maritime
experts, lecturers, and graduates recognize digital HRM as essential for enhancing seafarer performance
monitoring, improving crew welfare through social technology platforms, and supporting technology
acceptance in increasingly automated shipping environments. The results also highlight that digital competency
development is no longer optional but a strategic necessity for ensuring operational continuity and
organizational resilience in the maritime economy. By addressing gaps in digital workforce preparedness and
management frameworks, this study contributes practical and theoretical insights for developing adaptive,
technology-integrated maritime workforce systems. Ultimately, the research supports the transition toward
sustainable, digitally competent human capital capable of supporting autonomous and data-driven maritime
operations.
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