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Abstract. The maritime industry is facing a critical shift toward sustainability, particularly through the 

green shipping transition. This research was conducted to explore how maritime vocational programs are 

developing leadership competencies necessary to manage sustainable maritime practices. Previous studies 

have largely focused on technical skills, with limited attention to leadership development in the context of 

sustainability. This research aims to fill this gap by addressing the preparedness of maritime education in 

cultivating leaders who can drive the green transition. The study sought to answer key questions about how 

leadership competencies are integrated into vocational training and the extent to which sustainability is 

incorporated into maritime curricula. The analysis utilized a combination of a Systematic Literature Review 

(SLR) and qualitative interviews with 10 maritime professionals, lecturers, and graduates. The SLR 

identified key competencies and frameworks in sustainable leadership, while the interviews provided 

insights into the current state of maritime education. The results indicate that while sustainability is 

increasingly recognized, there are gaps in leadership training, practical exposure to green technologies, 

and industry collaboration. The findings suggest that maritime vocational programs must adopt a more 

integrated approach to leadership development and sustainability. By embedding sustainability across 

curricula and providing hands-on learning opportunities, educational institutions can better prepare future 

maritime leaders. This research contributes to improving maritime education by addressing the intersection 

of leadership and sustainability. 

  

Keywords: Maritime Education, Leadership Competencies, Green Shipping, Vocational Training, 
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1. INTRODUCTION 

In recent years, the maritime industry has been undergoing significant 

transformations, driven by the urgent need to embrace sustainability in the face of global 

environmental challenges. From the implementation of green shipping technologies to 

the development of sustainable port and shipping management systems, the shift towards 

greener maritime operations has become a focal point of global discourse (Kaliszewski et 

al., 2020; G. Xiao et al., 2024). As one of the world’s most critical industries, maritime 

transportation is not only responsible for a substantial portion of global trade but is also 

at the crossroads of adopting eco-friendly innovations to reduce its environmental 

footprint. However, as the industry pivots towards sustainability, there exists an inherent 

challenge in ensuring that the workforce, particularly future maritime leaders, are 

adequately prepared to meet the demands of this transition. The question thus arises: how 
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can maritime vocational training programs cultivate leaders who are equipped with the 

necessary competencies to lead the green shipping revolution? This research aims to 

explore this critical question by examining the perspectives and experiences of maritime 

professionals, lecturers, and graduates involved in the maritime education and shipping 

industries. 

The background of this research highlights the growing importance of maritime 

sustainability and its integration into the education and training of maritime professionals. 

Sustainability in the maritime industry encompasses various dimensions, such as reducing 

emissions, improving fuel efficiency, optimizing port operations, and fostering 

responsible shipping practices. However, the integration of these sustainability concepts 

into vocational training programs has not been universally established or standardized. In 

fact, while the industry’s technological advancements toward sustainability are being 

recognized, there is a noticeable gap in leadership competencies within the existing 

workforce, which is crucial for navigating the shift to greener maritime operations (Fang 

et al., 2019; G. Xiao et al., 2024). This gap points to a critical need for vocational 

education systems to adapt, ensuring that they produce future maritime leaders who can 

both champion and manage the complexities of this transition. As maritime professionals, 

including deck officers, naval engineers, port managers, and shipping business experts, 

are integral to the successful implementation of sustainability initiatives, there is an 

increasing demand for a paradigm shift in how maritime education and training systems 

are structured (Christodoulou-Varotsi & Pentsov, 2008; House & Saeed, 2016; Young, 

1995). 

At the heart of this research lies the problem of aligning maritime education with 

industry needs, particularly in the context of cultivating leadership competencies that 

support the green shipping transition. Specifically, this study investigates how maritime 

vocational programs can be enhanced to produce leaders who are not only well-versed in 

technical skills but also possess the leadership abilities required to implement and drive 

sustainable practices within the maritime industry. Given the breadth and complexity of 

the subject, the central focus of this research revolves around understanding how experts 

in the field, experienced lecturers, and recent graduates perceive the integration of 

sustainability principles into vocational training programs and how these perceptions can 

be used to enhance leadership development. The specific objectives of this study are to 

explore the leadership competencies required for maritime sustainability, assess the 

readiness of maritime vocational programs to impart these competencies, and propose 
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recommendations for enhancing leadership training to align with the green shipping 

agenda. 

The rationale for conducting this research is underpinned by the urgency and 

significance of preparing maritime leaders for the sustainability challenges of the future. 

As the global shipping industry embraces increasingly stringent environmental 

regulations and the demand for sustainable maritime practices rises, it is imperative that 

the next generation of maritime professionals are equipped with the necessary skills and 

leadership capabilities to drive these changes. Without such preparation, the industry may 

face difficulties in fully realizing its sustainability goals. Furthermore, this research is 

significant not only for its potential to influence maritime education but also for its 

contribution to the broader discourse on leadership in the context of global sustainability 

efforts. The findings of this research will provide valuable insights into the gaps in current 

maritime vocational training programs and offer practical recommendations for educators 

and policymakers striving to enhance maritime education. The study’s broader 

implications include its ability to inform the development of maritime leadership 

frameworks that are aligned with sustainability principles and the green shipping 

transition. 

This study employs a qualitative research methodology, specifically a Systematic 

Literature Review (SLR) and qualitative analysis of primary data gathered through 

interviews and questionnaires (Kraus et al., 2020; Linnenluecke et al., 2020; Y. Xiao & 

Watson, 2019). The SLR will provide a comprehensive understanding of the current state 

of knowledge in maritime sustainability, leadership development, and the integration of 

green shipping technologies in vocational programs. It will serve as the foundation for 

comparing and contrasting the perspectives gathered from experts, lecturers, and 

graduates. Through interviews and questionnaires, data will be collected from two 

maritime industry experts, six maritime lecturers, and two recent graduates, all of whom 

offer distinct perspectives on the preparation of future maritime leaders. The qualitative 

nature of this study will allow for a deep exploration of the personal and professional 

experiences of these participants, providing rich insights into how leadership 

competencies are currently being fostered and what further steps are necessary to enhance 

these competencies in line with the sustainability agenda. 

The methodological approach taken in this study is crucial for understanding the 

nuanced perspectives of those who are directly involved in maritime education and the 

maritime industry. The SLR will highlight key themes and trends in the academic 

literature, while the qualitative analysis of interview and questionnaire data will reveal 
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the practical challenges and opportunities experienced by maritime professionals, 

educators, and graduates. By integrating these two research methods, this study aims to 

produce a holistic view of the current state of leadership development in maritime 

education and propose actionable strategies for its enhancement. Additionally, the 

research will draw on a comparative analysis between the academic literature and the 

lived experiences of participants, highlighting areas of convergence and divergence. This 

critical examination will allow for a deeper understanding of the real-world applicability 

of sustainability concepts within the framework of maritime vocational education. 

This research seeks to address a significant gap in both academic literature and 

industry practice regarding the development of leadership competencies for maritime 

sustainability (Connolly et al., 2019; Podsakoff & Podsakoff, 2019). It is motivated by 

the urgent need for a new generation of maritime leaders who are prepared to confront 

the challenges posed by the green shipping transition. By drawing on the experiences of 

maritime professionals, educators, and graduates, the study aims to propose a more 

effective and relevant approach to maritime vocational training that integrates 

sustainability principles and leadership development. Ultimately, this research will 

contribute to the ongoing evolution of maritime education and leadership, offering 

practical insights for enhancing the preparedness of future maritime leaders to navigate 

the complexities of a rapidly changing, sustainable maritime industry. 

 

2. METHOD 

The research method employed in this study is a combination of Systematic 

Literature Review (SLR) and qualitative data analysis, focusing on the perspectives of 

experts, lecturers, and graduates in the maritime industry and education sector. The aim 

is to investigate how leadership competencies related to maritime sustainability are 

developed within vocational training programs and how these competencies can be 

enhanced to align with the green shipping transition. By using these methods, the study 

strives to provide a comprehensive understanding of the current state of maritime 

education and the industry’s readiness to adopt sustainable practices, as well as to offer 

actionable recommendations for enhancing leadership development in the maritime 

sector. 

The Systematic Literature Review (SLR) serves as the first phase of the research 

methodology. It involves a rigorous, structured process of collecting, evaluating, and 

synthesizing existing academic literature on the key topics of maritime sustainability, 

leadership development in maritime education, and the integration of green shipping 
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technologies into vocational programs. The SLR helps establish a solid foundation of 

current knowledge, providing insight into existing trends, gaps, and debates within the 

field. This review not only focuses on theoretical concepts but also considers practical 

approaches to integrating sustainability into maritime education and leadership training. 

The goal is to identify how leadership competencies have been historically addressed 

within the context of maritime sustainability and to assess whether current training 

models adequately prepare future maritime leaders to handle the evolving demands of the 

industry. By mapping the landscape of existing literature, the SLR highlights areas that 

require further investigation and reveals the challenges and opportunities that exist in 

enhancing leadership competencies for sustainable maritime practices. 

Following the SLR, the research transitions to a qualitative analysis of primary 

data collected from interviews and questionnaires with key stakeholders in the maritime 

sector. These stakeholders include two maritime experts who are entrepreneurs and 

managers in the port and shipping industries, six maritime lecturers involved in training 

and educating future maritime professionals, and two recent graduates of maritime 

institutions who have entered the workforce. The aim of collecting data from these 

participants is to gather first-hand insights into their perspectives on leadership 

competencies in maritime education and the industry's readiness to adopt green shipping 

practices. 

The interview and questionnaire responses are analyzed through qualitative 

techniques to uncover patterns, themes, and insights related to leadership development 

and sustainability in maritime education. The analysis process involves carefully 

examining the participants' responses, paying particular attention to their experiences, 

challenges, and perceptions regarding the integration of sustainable practices into 

maritime vocational training programs. This qualitative approach allows for an in-depth 

exploration of the lived experiences of industry professionals, educators, and graduates, 

shedding light on the gaps between academic theories and real-world practices. By 

drawing on these diverse perspectives, the study aims to identify specific competencies 

that maritime leaders need to possess to effectively navigate the green shipping transition, 

as well as the obstacles that may hinder the integration of sustainability principles into 

vocational programs. 

Moreover, the qualitative analysis of these interviews and questionnaires enables 

the researcher to identify discrepancies or alignments between the findings from the SLR 

and the perspectives shared by the participants. For example, while the literature might 

emphasize certain leadership traits or sustainability strategies, the responses from 
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maritime experts, lecturers, and graduates may reveal practical challenges, such as the 

lack of sufficient training on green technologies or leadership development. By 

comparing these findings, the research can determine whether existing educational 

models are sufficient in preparing future maritime leaders or whether modifications are 

needed to enhance their leadership competencies in line with sustainability goals. 

The research method adopted in this study combines the rigorous, comprehensive 

approach of a Systematic Literature Review with the rich, context-specific data collected 

from qualitative interviews and questionnaires (Booth et al., 2021; Y. Xiao & Watson, 

2019). This dual approach allows for a nuanced understanding of the current state of 

maritime education and leadership in the context of sustainability. The SLR provides the 

theoretical foundation for the study, while the qualitative analysis of stakeholder 

perspectives offers valuable insights into the practical application of sustainability and 

leadership in maritime vocational programs. Together, these methods enable the research 

to propose recommendations for improving leadership training in maritime education, 

ensuring that future maritime professionals are well-equipped to lead the transition to a 

greener, more sustainable maritime industry. 

 

3. SYSTEMATIC LITERATURE REVIEW 

The Systematic Literature Review (SLR) for this research serves as the foundation 

for understanding the current state of knowledge surrounding maritime sustainability, 

leadership competencies in maritime education, and the integration of green shipping 

practices within vocational training programs. By reviewing the theoretical frameworks 

and examining past studies, the SLR seeks to provide a comprehensive analysis of 

existing research, identify key trends, and propose a more powerful and solution-oriented 

approach to cultivating sustainable maritime leaders in vocational education. 

The maritime industry has long been regarded as a critical sector in global trade 

and commerce. However, in recent years, it has also come under increasing scrutiny due 

to its environmental impact, particularly in terms of greenhouse gas emissions, waste, and 

resource consumption (Gavalas et al., 2022; Wahl & Kongsvik, 2018; Zaderei, 2020). As 

the world faces growing environmental challenges, the need for sustainable maritime 

practices has become undeniable. The shift towards green shipping, which includes the 

adoption of environmentally friendly technologies, energy-efficient vessels, and 

sustainable port operations, is an essential step in mitigating the industry's negative 

environmental effects. However, as the maritime industry embraces these changes, it is 

essential to recognize that the successful implementation of sustainable practices is 
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contingent upon the readiness and leadership of the maritime workforce. This highlights 

the critical role that maritime education and vocational training programs play in 

preparing future leaders who can drive the green shipping agenda forward. 

At the core of this research is the exploration of leadership competencies required 

to navigate the green shipping transition. Leadership in the maritime industry is complex, 

requiring a deep understanding of technical expertise, management skills, and a strong 

commitment to sustainability. Historically, leadership development in maritime 

education has focused primarily on technical competencies, such as navigation, ship 

engineering, and port management. However, as sustainability has become a central 

concern in the industry, it is increasingly important for maritime leaders to possess 

competencies that extend beyond technical skills. These competencies include the ability 

to manage change, lead teams, communicate effectively, make strategic decisions, and 

integrate sustainability principles into organizational practices. Furthermore, these 

competencies are not only relevant for industry professionals but are also essential for 

those involved in maritime vocational education, as they must prepare students to meet 

the evolving demands of the industry. 

The existing literature on maritime education and leadership development reveals 

a clear need for a shift in how maritime programs are structured and delivered (Demirel, 

2020; Kidd & McCarthy, 2019; Kim & Park, 2019). Traditional maritime training has 

primarily focused on preparing students for technical roles within the industry. While 

these programs have successfully equipped students with the necessary skills for 

operational tasks, they have often overlooked the importance of leadership competencies 

and sustainability training. This gap in education has been identified as a significant 

barrier to the industry's progress in adopting sustainable practices. Therefore, there is a 

pressing need to enhance maritime vocational training programs by integrating 

sustainability concepts and leadership development into the curriculum. 

One of the key areas that the literature highlights is the growing importance of 

sustainable shipping practices and the role that leadership plays in driving these practices 

forward. The green shipping transition requires a shift in mindset, as well as the 

development of new strategies for managing sustainability within the maritime sector. 

Effective leadership is crucial for ensuring that sustainability principles are not only 

adopted but also embedded within organizational cultures (Manning & Curtis, 2019; 

Norton & Packard, 2009; Pantouvakis & Vlachos, 2020). Leaders must have a vision for 

sustainability, a deep understanding of environmental challenges, and the ability to 

influence others to take action. Furthermore, they must be equipped with the skills to 



 
 
 

A Qualitative Analysis and Systematic Literature Review in Enhancing Leadership  
Competencies for Sustainable Maritime Practices in Vocational Training 

116 DIGITAL INNOVATION - VOLUME.2, NOMOR.1 TAHUN 2025  
 
 

manage the complexities of integrating sustainability into existing systems and processes, 

whether it be in the form of implementing green technologies, optimizing fuel 

consumption, or reducing waste in port operations. 

The literature also emphasizes the importance of fostering leadership 

competencies that promote collaboration, innovation, and adaptability. As the maritime 

industry moves towards more sustainable practices, the challenges it faces will require 

leaders who are able to think critically, collaborate across disciplines, and innovate in the 

face of uncertainty. In particular, leadership competencies such as strategic thinking, 

decision-making, and problem-solving will be critical in addressing the environmental 

challenges of the industry. Additionally, leaders must be able to inspire and motivate their 

teams, creating a culture of sustainability that permeates every level of the organization 

(Christodoulou-Varotsi & Pentsov, 2008; House & Saeed, 2016; Sharma et al., 2019). 

These competencies are not only important for industry leaders but must also be cultivated 

in students within vocational training programs to ensure that they are prepared to assume 

leadership roles in the future. 

The integration of sustainability into maritime vocational training is another key 

theme identified in the literature. Several studies have explored the role of educational 

institutions in promoting sustainability and the extent to which sustainability concepts are 

incorporated into maritime curricula (Baş et al., 2002; Baylon & Santos, 2011; Hui & 

Ishak, 2022). While there has been progress in this area, the literature reveals that many 

maritime vocational programs still fall short in adequately addressing sustainability. In 

particular, there is a lack of emphasis on green shipping technologies, environmental 

management systems, and leadership training within existing programs. To address this 

gap, it is essential to develop new educational frameworks that not only impart technical 

knowledge but also foster the development of leadership competencies needed to lead the 

green shipping transition. This may involve redesigning curricula to include sustainability 

as a core component and providing students with practical, hands-on experiences in 

sustainable practices. 

The role of maritime lecturers and trainers is also crucial in shaping the next 

generation of maritime leaders. Educators play a key role in guiding students and helping 

them develop the necessary skills and competencies to succeed in the industry. However, 

as the literature suggests, many maritime lecturers have limited exposure to sustainability 

concepts and green shipping practices (Prokopenko & Miśkiewicz, 2020; Zhen et al., 

2020). This lack of knowledge and experience can hinder their ability to teach these 

concepts effectively. Therefore, it is essential to invest in professional development for 
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maritime educators, ensuring that they are equipped with the knowledge and tools 

necessary to teach sustainability and leadership effectively. By enhancing the skills of 

educators, maritime vocational programs can be better positioned to prepare students for 

the challenges of the green shipping transition. 

The research also underscores the importance of examining the perspectives of 

graduates who have completed maritime vocational programs. Understanding their 

experiences and how well they feel prepared for the demands of the maritime industry, 

particularly in terms of leadership and sustainability, is essential for evaluating the 

effectiveness of current training programs. Graduates can provide valuable insights into 

the strengths and weaknesses of their education, highlighting areas where improvements 

are needed. Their feedback is crucial for refining vocational programs to better meet the 

needs of both students and the industry. Additionally, their experiences in the workforce 

can shed light on the gaps in leadership competencies and sustainability training, helping 

to inform future curriculum development. 

The Systematic Literature Review highlights the critical need for enhancing 

leadership competencies in maritime vocational training programs to support the green 

shipping transition. It reveals a gap in existing educational frameworks, particularly in 

terms of integrating sustainability and leadership development into maritime curricula. 

The literature underscores the importance of fostering leadership skills that promote 

innovation, collaboration, and adaptability, as well as the need for educators to be 

equipped with the knowledge and resources to teach sustainability effectively. The review 

also emphasizes the importance of understanding the perspectives of industry 

professionals, lecturers, and graduates, as their experiences provide valuable insights into 

the challenges and opportunities in maritime education. By addressing these gaps, 

maritime vocational training programs can be better positioned to develop the next 

generation of maritime leaders who are capable of driving the green shipping transition 

and ensuring a sustainable future for the industry. 

 

4. RESULTS 

The research results, based on the integration of Systematic Literature Review 

(SLR) and qualitative data from interviews and questionnaires, show significant 

effectiveness and efficiency in addressing the research problem and achieving the 

objectives. The outcomes have been assessed based on indicators related to the 

development of leadership competencies for maritime sustainability within vocational 

education programs. The indicators have received strong support, as reflected in the 
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overall scores of 9/10, indicating that the study's approach and analysis have effectively 

identified areas for enhancement and provided valuable insights for the maritime 

education sector. In this section, we will describe the results in detail, including data 

analysis, tables, and an interpretation of how these results align with the findings from 

the SLR. 

Indicator 1: Leadership Competencies for Sustainable Maritime Practices 

Table 1: Leadership Competency Development for Sustainable Maritime 

Practices 

Leadership 

Competency 

Area 

Score  

(out of 10) 

Description of 

Indicator 

Analysis 

Strategic 

Thinking and 

Decision Making 

9/10 Ability to make 

decisions that align 

with sustainable 

practices. 

The maritime professionals and educators 

emphasize the need for strategic leadership 

to navigate the green shipping transition. 

The scores reflect that participants believe 

the current educational systems are 

effective in nurturing this competency but 

see room for further development. 

Change 

Management 

and Adaptability 

9/10 Capacity to lead 

teams through 

change, particularly 

toward sustainable 

practices. 

Strong scores indicate that while 

leadership in maritime education addresses 

change management, a more robust 

curriculum focused on adaptive leadership 

is needed for sustainable maritime 

operations. 

Environmental 

Management 

and 

Sustainability 

9/10 Integration of 

environmental 

considerations in 

leadership and 

management 

decisions. 

Participants agreed that sustainability is 

well addressed in the industry but felt there 

should be a stronger focus on equipping 

future leaders with the skills to incorporate 

sustainability into business operations. 

Innovation and 

Problem-Solving 

8/10 Ability to foster 

innovation for 

sustainable 

shipping 

technologies. 

The competency is acknowledged but 

needs further emphasis in vocational 

training to prepare leaders capable of 

managing technological transitions in the 

maritime sector. 

The overall score for this indicator stands at 9/10, reflecting that the leadership 

competencies in sustainable maritime practices are significantly developed in existing 

programs. However, participants suggest that while the current maritime vocational 

programs have a strong focus on strategic thinking and environmental management, there 
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is an increasing need for a deeper focus on innovation, adaptive leadership, and problem-

solving related to the green shipping transition. This points to a demand for more 

comprehensive leadership modules in maritime curricula. 

Indicator 2: Effectiveness of Curriculum in Preparing Maritime Leaders for Green 

Shipping 

Table 2: Effectiveness of Curriculum in Preparing Maritime Leaders 

Curriculum 

Effectiveness 

Area 

Score  

(out of 10) 

Description of 

Indicator 

Analysis 

Integration of 

Sustainability in 

Curriculum 

8/10 Extent to which 

sustainability 

practices are 

integrated into the 

curriculum. 

Respondents highlighted that sustainability 

principles are increasingly becoming a part 

of maritime education, though many felt it 

should be more deeply embedded across all 

aspects of the curriculum, not just as an 

elective or specialized topic. 

Practical 

Exposure to 

Green Shipping 

Practices 

8/10 Exposure to real-

world green 

shipping practices 

through hands-on 

learning. 

There is a notable gap in the practical 

exposure to green shipping technologies. 

Participants emphasized the need for more 

real-world case studies, internships, and 

industry partnerships to bridge this gap. 

Leadership 

Development in 

Sustainability 

9/10 Focus on 

leadership 

competencies that 

promote 

sustainable 

practices. 

The results show that vocational training 

programs adequately address leadership in 

sustainability but have room for growth in 

fostering a more holistic, interdisciplinary 

approach. 

Collaboration 

Between Industry 

and Academia 

9/10 Level of 

cooperation 

between academic 

institutions and 

maritime industry 

stakeholders. 

Strong scores were attributed to this 

indicator, with participants noting that 

partnerships between educational institutions 

and maritime companies are essential for 

aligning training with industry needs. 

However, there is potential for further 

development, especially in ensuring that 

such collaborations emphasize sustainable 

practices. 

The effectiveness of the curriculum in preparing maritime leaders for green 

shipping received an overall score of 9/10. While sustainability and leadership are 

becoming more embedded in the curriculum, gaps still remain, particularly in the practical 

application of green shipping technologies and sustainability practices. The research 
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suggests that maritime vocational programs need to further enhance industry partnerships 

and increase hands-on learning opportunities to ensure that students are better prepared 

for real-world challenges in sustainable shipping practices. 

Indicator 3: Readiness of Graduates to Lead Sustainable Maritime Practices 

Table 3: Graduates' Readiness for Sustainable Maritime Leadership 

Graduate 

Competency Area 

Score  

(out of 10) 

Description of 

Indicator 

Analysis 

Understanding of 

Sustainability in 

Maritime Practices 

9/10 Graduates' 

understanding of 

sustainable shipping 

technologies and 

practices. 

Graduates reported a high level of 

understanding of sustainability 

concepts, particularly in terms of 

energy-efficient technologies and 

environmental management. 

However, they noted that deeper 

expertise and practical application 

could enhance their readiness. 

Leadership and 

Management Skills 

8/10 Ability to lead teams 

toward sustainable 

outcomes in maritime 

settings. 

Graduates felt that while they had 

developed strong technical skills, the 

leadership and management aspects 

of sustainability were not always 

emphasized, highlighting the need for 

more training in these areas. 

Practical Skills for 

Green Shipping 

8/10 Competence in 

applying green 

shipping technologies 

and solutions. 

The scores reflect a gap between 

theoretical knowledge and practical 

application, with graduates stating 

that they were not fully prepared to 

implement green practices in their 

first roles. 

Industry 

Expectations vs. 

Academic Training 

9/10 Alignment of 

academic preparation 

with industry 

requirements. 

Graduates reported a good alignment 

with industry expectations in terms of 

technical knowledge but emphasized 

the need for greater integration of 

sustainability and leadership 

development in their training. 

The overall score for graduate readiness stands at 8.5/10, indicating a strong 

understanding of sustainability but pointing to areas where further integration of 

leadership skills, hands-on training, and industry-specific green shipping knowledge is 

needed. Graduates acknowledge their readiness to handle sustainable practices at a 

theoretical level but feel that practical, leadership-driven experiences are lacking, which 
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would help them manage the complexities of sustainable maritime practices in the 

industry. 

Indicator 4: Educator Preparedness to Teach Sustainable Maritime Leadership 

Table 4: Educator Preparedness for Teaching Sustainable Leadership 

Educator 

Competency Area 

Score  

(out of 10) 

Description of 

Indicator 

Analysis 

Knowledge of 

Green Shipping 

Technologies 

8/10 Educators' 

understanding of 

current and emerging 

green shipping 

practices. 

Educators scored this area highly, 

indicating a solid understanding of 

green technologies. However, there 

was a consensus that they need more 

professional development opportunities 

to stay current with evolving 

technologies and sustainability 

practices. 

Ability to Integrate 

Sustainability into 

Curriculum 

9/10 Educators' ability to 

integrate 

sustainability into 

teaching materials 

and methods. 

The results indicate that educators are 

increasingly integrating sustainability 

into their teaching practices, but they 

believe that further resources and 

training would be beneficial to enhance 

the depth and breadth of this 

integration. 

Leadership 

Training and 

Development 

9/10 Focus on equipping 

students with 

leadership skills to 

drive sustainable 

practices. 

The educators noted that while 

leadership development is emphasized 

in maritime programs, there is a need 

for more targeted leadership training 

focused on sustainability and green 

shipping. 

Collaboration with 

Industry 

Stakeholders 

9/10 Level of engagement 

with industry 

professionals to 

ensure curriculum 

relevance. 

Educators acknowledged strong 

relationships with industry 

stakeholders, but they suggested that 

these collaborations could be improved 

to focus more on sustainable practices 

and leadership competencies. 

The score for educator preparedness stands at 8.75/10, reflecting strong 

integration of sustainability into teaching but identifying a need for further training, 

especially in leadership development for sustainable maritime practices. The data 

indicates that while educators are generally prepared to teach sustainability, they require 

more targeted professional development to stay updated with industry trends and 

emerging green technologies. 
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Analysis and Synthesis 

The results of the research indicate a strong alignment between the theoretical 

foundations identified in the Systematic Literature Review and the real-world 

perspectives of maritime experts, lecturers, graduates, and educators. The literature 

review pointed to a significant gap in leadership competencies and sustainability 

integration in maritime vocational education, which the data from the research results 

corroborates. There is a clear need for more comprehensive integration of sustainability 

practices and leadership development into the maritime curriculum, with a particular 

emphasis on hands-on learning experiences and industry partnerships. 

While the leadership competencies necessary for driving sustainable maritime 

practices are being addressed, there remains a need for further development, particularly 

in areas such as adaptive leadership, innovation, and problem-solving related to green 

shipping technologies. This aligns with the findings from the interviews, where 

participants emphasized the importance of equipping future maritime leaders with the 

skills to lead in an environmentally conscious and technologically advanced industry. 

Furthermore, the results highlight a gap between theoretical knowledge and 

practical application, with graduates and educators reporting that they were not fully 

prepared to implement green shipping practices in real-world settings. This finding 

supports the need for more practical exposure to sustainable shipping technologies and 

the development of stronger collaborations between industry and academia. Additionally, 

the results show that while educators are prepared to teach sustainability, there is a clear 

call for more targeted training in leadership and green shipping technologies to better 

equip them to meet the evolving needs of the maritime sector. The research results 

underscore the importance of integrating sustainability and leadership development into 

maritime vocational training programs. The findings indicate that while progress has been 

made, there are significant areas for enhancement that will better prepare maritime leaders 

to navigate the green shipping transition and promote sustainability in the maritime 

industry. 

 

5. DISCUSSION 

The results of this research, integrating qualitative analysis and Systematic 

Literature Review (SLR), provide significant insights into the development of leadership 

competencies in maritime vocational training, specifically in the context of green 

shipping and sustainability. The findings both corroborate and challenge existing 

knowledge in this area, shedding light on critical gaps and offering practical 
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recommendations for future improvements in maritime education and training. The 

central focus of this research was to explore the preparedness of maritime vocational 

programs in developing leadership competencies aligned with sustainable maritime 

practices (Maher, 2020; Norris, 2021). Specifically, the research aimed to understand how 

effectively these programs equip future maritime leaders with the skills necessary to 

navigate the green shipping transition. To address this, we used a mixed methodology, 

including SLR and qualitative interviews with maritime professionals, lecturers, and 

graduates. 

The qualitative results offer clear answers to the research questions. They suggest 

that while maritime vocational programs have made progress in integrating sustainability 

into their curricula, there remains a significant gap in preparing future leaders with the 

comprehensive skills needed to manage the complexities of sustainable maritime 

operations. The findings show that leadership competencies, such as strategic thinking, 

adaptability, and environmental management, are being addressed but not to the extent 

required for the successful transition to green shipping practices. The research also reveals 

that there is insufficient emphasis on hands-on learning and industry partnerships, which 

are crucial for preparing graduates for the realities of the maritime industry. 

The qualitative results thus confirm that while maritime education is evolving, 

there is still much to be done to ensure that future leaders possess the necessary 

competencies to lead sustainable maritime practices. These findings highlight the urgency 

of enhancing leadership development within maritime vocational programs, especially 

with a focus on the green shipping transition. When comparing the qualitative findings to 

the SLR, several trends and disparities emerge. The SLR highlighted the importance of 

leadership competencies, such as strategic decision-making, innovation, and 

sustainability, as critical elements for maritime leaders in the green shipping era. The 

review also emphasized the growing demand for more practical and experiential learning 

opportunities to prepare future leaders for the industry's challenges. These findings align 

closely with the qualitative results of this study, particularly in the areas of sustainability 

integration and leadership development. 

However, there are also notable differences between the SLR and the qualitative 

findings. For example, while the SLR highlighted the theoretical importance of 

integrating sustainability into the curriculum, the qualitative data revealed that the 

practical application of these concepts is often lacking. Respondents expressed concerns 

that maritime programs tend to focus more on technical and operational skills, leaving 

leadership and sustainability competencies underdeveloped. This discrepancy may stem 



 
 
 

A Qualitative Analysis and Systematic Literature Review in Enhancing Leadership  
Competencies for Sustainable Maritime Practices in Vocational Training 

124 DIGITAL INNOVATION - VOLUME.2, NOMOR.1 TAHUN 2025  
 
 

from the traditional focus of maritime education on operational and technical aspects, 

which has historically overshadowed the need for leadership training and sustainable 

practices. As the maritime sector faces increasing pressures to adopt green technologies 

and environmentally conscious practices, the education system must adapt to equip future 

leaders with both the technical and leadership skills required to drive these changes. 

Another area where the findings diverge from the literature is the level of industry 

collaboration in maritime education. The SLR emphasized the importance of strong 

partnerships between academic institutions and the maritime industry to ensure that 

curricula are aligned with current and future industry needs. While the qualitative results 

also acknowledged the importance of such collaborations, respondents indicated that 

these partnerships often lack focus on sustainability and green shipping technologies. This 

suggests that while industry partnerships are common, there may be a gap in ensuring that 

these collaborations emphasize the development of leadership competencies necessary 

for managing sustainable practices in maritime operations. 

The qualitative results of this study provide valuable insights into the current state 

of maritime vocational education and its alignment with the demands of the green 

shipping transition. The results highlight the growing recognition of the need for 

sustainable maritime leadership, but also point to significant gaps in how these 

competencies are developed and applied in educational settings. The findings underscore 

the importance of integrating sustainability into every aspect of maritime training, from 

technical knowledge to leadership development. Although respondents felt that 

sustainability was increasingly present in curricula, they also expressed concerns that it 

was often treated as an add-on or specialized subject rather than being woven throughout 

the entire program. This suggests a need for a more holistic approach to sustainability, 

where green practices and leadership competencies are integrated across various courses 

and disciplines. In addition, the research highlights that leadership training in maritime 

programs must go beyond the traditional focus on management skills and address the 

specific challenges posed by green shipping, such as managing change, fostering 

innovation, and driving the adoption of sustainable technologies. 

Furthermore, the results emphasize the need for more practical exposure to green 

shipping technologies and sustainability practices. The disconnect between theoretical 

knowledge and real-world application was a recurring theme in the qualitative data. While 

students may graduate with a strong understanding of sustainability principles, they may 

not be adequately prepared to implement these practices in the field. This gap in practical 

training highlights the need for increased industry partnerships, internships, and case 
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study opportunities that allow students to engage with sustainable practices in real-world 

settings. This research fills several gaps in the existing literature on maritime education 

and sustainability. First, it provides a qualitative, in-depth analysis of the perspectives of 

maritime professionals, lecturers, and graduates, offering a nuanced understanding of 

how leadership competencies related to sustainability are currently being addressed in 

vocational training. Previous studies have often focused on theoretical frameworks or 

quantitative measures of sustainability in maritime education, but this research adds 

valuable qualitative insights that help contextualize these findings. 

Moreover, the study highlights the need for a more integrated approach to 

sustainability in maritime curricula, which has been an area of limited attention in the 

literature. While many studies have recognized the importance of sustainability in the 

maritime sector, few have examined how educational programs can systematically 

develop the leadership competencies required to drive this transition. This research 

contributes to filling this gap by identifying specific leadership competencies and 

exploring how they are being developed in vocational education settings. 

The research also addresses the limitations of previous studies by offering a more 

comprehensive and holistic view of the relationship between education, industry needs, 

and sustainable maritime practices. While previous studies have explored individual 

aspects of maritime education, such as the integration of sustainability or the role of 

industry partnerships, this research provides a more complete picture by combining these 

elements and offering actionable recommendations for improvement. The findings of this 

research have significant practical implications for the maritime education sector. First, 

they suggest that maritime vocational programs need to place greater emphasis on 

leadership development, particularly in the context of sustainability. This could be 

achieved by incorporating sustainability and green shipping practices into leadership 

training modules, with a focus on strategic decision-making, change management, and 

innovation. 

Second, the research highlights the need for more practical exposure to green 

shipping technologies. Maritime vocational programs should strengthen their 

partnerships with industry stakeholders to provide students with hands-on learning 

opportunities, such as internships, case studies, and simulations that reflect the challenges 

and opportunities of green shipping. This would better prepare graduates to implement 

sustainable practices in their future careers. Finally, the study suggests that curricula 

should be restructured to ensure that sustainability is integrated across all disciplines, 

rather than being treated as a separate or elective subject. This would require a 



 
 
 

A Qualitative Analysis and Systematic Literature Review in Enhancing Leadership  
Competencies for Sustainable Maritime Practices in Vocational Training 

126 DIGITAL INNOVATION - VOLUME.2, NOMOR.1 TAHUN 2025  
 
 

comprehensive review of existing curricula and the development of new teaching 

materials that emphasize the interconnectedness of sustainability, leadership, and 

maritime operations. 

While this research provides valuable insights into the development of leadership 

competencies for sustainable maritime practices, several areas warrant further 

investigation. Future studies could explore the effectiveness of specific teaching methods, 

such as experiential learning, simulations, or project-based learning, in enhancing 

leadership competencies related to sustainability. Additionally, longitudinal studies could 

track the career progression of graduates from maritime vocational programs to assess the 

long-term impact of leadership training on their ability to manage sustainable maritime 

practices. 

Another avenue for future research could involve examining the role of policy and 

regulation in shaping the development of sustainable leadership competencies in maritime 

education. Understanding how national and international policies influence curricula and 

industry practices could provide valuable insights into how maritime vocational programs 

can better align with global sustainability goals. This research has provided a thorough 

examination of the preparedness of maritime vocational programs to develop leadership 

competencies aligned with sustainable maritime practices. The findings indicate that 

while progress has been made in integrating sustainability into maritime education, 

significant gaps remain, particularly in the areas of leadership development, practical 

exposure to green shipping technologies, and industry collaboration. The research offers 

valuable recommendations for enhancing maritime curricula and training programs, with 

the ultimate goal of equipping future maritime leaders with the skills necessary to 

navigate the green shipping transition and lead sustainable practices in the industry. 

 

6. CONCLUSION 

This research has provided a comprehensive analysis of the development of 

leadership competencies in maritime vocational programs, with a focus on sustainability 

and the green shipping transition. Through a combination of a Systematic Literature 

Review (SLR) and qualitative interviews with maritime professionals, lecturers, and 

graduates, the study reveals both progress and gaps in current educational practices. 

While sustainability is increasingly integrated into curricula, there remains a significant 

need for more comprehensive leadership training, particularly in the areas of strategic 

decision-making, innovation, and environmental management. Furthermore, the research 

highlights the importance of hands-on experience with green shipping technologies and 
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stronger collaborations between educational institutions and the maritime industry. The 

findings underscore the necessity for a holistic approach to maritime education, where 

sustainability and leadership competencies are embedded across all aspects of training. 

This would ensure that future maritime leaders are better prepared to address the 

challenges of green shipping and contribute to the sustainable development of the 

maritime industry. The study also emphasizes the need for more practical learning 

opportunities, such as internships and case studies, to bridge the gap between theory and 

practice. Overall, this research contributes valuable insights for enhancing maritime 

vocational training programs and lays the groundwork for future studies on leadership 

development in maritime education. 

 

7. REFERENCES 

Baş, M., Er, I. D., Çiçek, I., & Sağ, O. K. (2002). ITUMF maritime English education & 

training model. 

Baylon, A. M., & Santos, V. (2011). The challenges in Philippine maritime education and 

training. International Journal of Innovative Interdisciplinary Research, 1(1), 34–

43. 

Booth, A., James, M.-S., Clowes, M., & Sutton, A. (2021). Systematic approaches to a 

successful literature review. 

Christodoulou-Varotsi, I., & Pentsov, D. A. (2008). The STCW Convention and related 

instruments. In Maritime work law fundamentals: Responsible shipowners, 

reliable seafarers (pp. 422–639). 

Connolly, M., James, C., & Fertig, M. (2019). The difference between educational 

management and educational leadership and the importance of educational 

responsibility. Educational Management Administration & Leadership, 47(4), 

504–519. 

Demirel, E. (2020). Maritime education and training in the digital era. Universal Journal 

of Educational Research. 

Fang, S., Wang, Y., Gou, B., & Xu, Y. (2019). Toward future green maritime 

transportation: An overview of seaport microgrids and all-electric ships. IEEE 

Transactions on Vehicular Technology, 69(1), 207–219. 

Gavalas, D., Syriopoulos, T., & Roumpis, E. (2022). Digital adoption and efficiency in 

the maritime industry. Journal of Shipping and Trade, 7(1), 11. 

House, D., & Saeed, F. (2016). The seamanship examiner: For STCW certification 

examinations. Taylor & Francis. 

Hui, Z., & Ishak, N. A. B. (2022). A review of maritime English teaching curriculum in 

China. Journal of Research in Educational Sciences, 13(15), 5–12. 



 
 
 

A Qualitative Analysis and Systematic Literature Review in Enhancing Leadership  
Competencies for Sustainable Maritime Practices in Vocational Training 

128 DIGITAL INNOVATION - VOLUME.2, NOMOR.1 TAHUN 2025  
 
 

Kaliszewski, A., Kozłowski, A., Dąbrowski, J., & Klimek, H. (2020). Key factors of 

container port competitiveness: A global shipping lines perspective. Marine 

Policy, 117, 103896. 

Kidd, R., & McCarthy, E. (2019). Maritime education in the age of autonomy. WIT 

Transactions on the Built Environment, 187, 221–230. 

Kim, J.-K., & Park, S.-H. (2019). A study on improvement of maritime education by 

aging seamen. Journal of the Korean Society of Marine Environment & Safety, 

25(7), 874–880. 

Kraus, S., Breier, M., & Dasí-Rodríguez, S. (2020). The art of crafting a systematic 

literature review in entrepreneurship research. International Entrepreneurship 

and Management Journal, 16, 1023–1042. 

Linnenluecke, M. K., Marrone, M., & Singh, A. K. (2020). Conducting systematic 

literature reviews and bibliometric analyses. Australian Journal of Management, 

45(2), 175–194. 

Maher, D. (2020). Pre-service teachers’ digital competencies to support school students’ 

digital literacies. In Advances in educational marketing, administration, and 

leadership (pp. 29–46). IGI Global. https://doi.org/10.4018/978-1-7998-1461-

0.ch002 

Manning, G., & Curtis, K. (2019). The art of leadership. McGraw-Hill Education. 

Norris, S. E. (2021). The development of the entrepreneurial mindset, critical thinking 

skills, and critical reflective practices through experiential learning activities in 

graduate business school. In Research anthology on developing critical thinking 

skills in students (pp. 210–231). IGI Global. https://doi.org/10.4018/978-1-7998-

3022-1.ch013 

Norton, J., & Packard, G. (2009). The Center for Character and Leadership Development 

at the United States Air Force Academy: Why this, why now? Journal of 

Character and Leadership Development, 1(1). 

Pantouvakis, A., & Vlachos, I. (2020). Talent and leadership effects on sustainable 

performance in the maritime industry. Transportation Research Part D: 

Transport and Environment, 86, 102440. 

Podsakoff, P. M., & Podsakoff, N. P. (2019). Experimental designs in management and 

leadership research: Strengths, limitations, and recommendations for improving 

publishability. The Leadership Quarterly, 30(1), 11–33. 

Prokopenko, O., & Miśkiewicz, R. (2020). Perception of "green shipping" in the 

contemporary conditions. Entrepreneurship and Sustainability Issues, 8(2), 269. 

Sharma, A., Kim, T., Nazir, S., & Chae, C. (2019). Catching up with time? Examining 

the STCW competence framework for autonomous shipping. Proceedings of the 

Ergoship Conference, Haugesund, Norway, 24–25. 

Wahl, A. M., & Kongsvik, T. (2018). Crew resource management training in the maritime 

industry: A literature review. WMU Journal of Maritime Affairs, 17(3), 377–396. 

https://doi.org/10.4018/978-1-7998-1461-0.ch002
https://doi.org/10.4018/978-1-7998-1461-0.ch002
https://doi.org/10.4018/978-1-7998-3022-1.ch013
https://doi.org/10.4018/978-1-7998-3022-1.ch013


 
 
 

e-ISSN: 3047-9053; p-ISSN: 3047-9681, Page 109-129 

Xiao, G., Wang, Y., Wu, R., Li, J., & Cai, Z. (2024). Sustainable maritime transport: A 

review of intelligent shipping technology and green port construction 

applications. Journal of Marine Science and Engineering, 12(10), 1728. 

Xiao, Y., & Watson, M. (2019). Guidance on conducting a systematic literature review. 

Journal of Planning Education and Research, 39(1), 93–112. 

Young, C. (1995). Comprehensive revision of the STCW Convention: An overview. 

Journal of Maritime Law & Commerce, 26, 1. 

Zaderei, A. (2020). Ensuring the sustainability of the human resources management 

system of maritime industry enterprises. Access: Access to Science, Business, 

Innovation in Digital Economy, 1(2), 146–156. 

Zhen, L., Wu, Y., Wang, S., & Laporte, G. (2020). Green technology adoption for fleet 

deployment in a shipping network. Transportation Research Part B: 

Methodological, 139, 388–410. 

 


