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Abstract: This qualitative study examines standard operating procedure (SOP) implementation for
tugboat clearance operations at Jepara Port, analyzing service quality enhancement through
comprehensive stakeholder engagement. Utilizing semi-structured interviews with 25 participants
across five stakeholder categories, the research reveals significant operational improvements including
a 35% reduction in clearance processing times and a 35.5% increase in stakeholder satisfaction scores.
Findings demonstrate that standardized procedures enhance port operational efficiency while
strengthening maritime vocational education integration. Beyond efficiency gains, the study highlights
the role of SOPs in ensuring transparency, accountability, and consistency in port service delivery.
Respondents emphasized that clear procedural guidelines reduce uncertainty, minimize conflicts
between stakeholders, and establish a common framework for decision-making in dynamic operational
contexts. Moreover, the integration of vocational education elements into procedural design
strengthens workforce competencies, aligning training curricula with real-world port requirements and
industry expectations. The study contributes both theoretically and practically by offering evidence-
based frameworks that can be adopted by other Indonesian ports. It underscores the importance of
combining procedural standardization with stakeholder collaboration to achieve sustainable
improvements in maritime service quality. Overall, the findings establish replicable models for
enhancing national port competitiveness and advancing maritime industry development through

systematic procedural and operational innovation that ensures long-term sustainability and resilience.

Keywords: tugboat clearance; port operations; service enhancement; maritime procedures; operational

efficiency

1. INTRODUCTION

The maritime transportation sector serves as the backbone of global trade, with port
operations representing critical nodes in international supply chains that demand exceptional
efficiency, safety, and service quality (Caldas et al., 2024). Within this complex operational
environment, tugboat services constitute an indispensable component of port activities,
facilitating vessel maneuvering, docking, and departure procedures that directly influence
overall port performance and customer satisfaction. The increasing complexity of modern
shipping operations, coupled with growing environmental awareness and competitive
pressures, has intensified the need for standardized operational procedures that can
simultaneously enhance service quality while maintaining operational sustainability (Zhou et
al., 2024; Liao & Lee, 2023).

Contemporary maritime port operations face unprecedented challenges in balancing
technological advancement with environmental sustainability, necessitating comprehensive
approaches to operational efficiency enhancement (Kim et al., 2021). The integration of
digital technologies and automated systems has transformed traditional port operations, yet
the fundamental importance of standardized procedures remains paramount in ensuring
consistent service delivery and stakeholder satisfaction (Kim et al, 2022). Research
demonstrates that ports implementing robust standardization frameworks achieve supetior
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performance in both efficiency metrics and customer satisfaction indicators compared to
those relying on ad-hoc operational approaches (Mwendapole & Jin, 2021).

Indonesian maritime ports, particularly those serving domestic inter-island
transportation networks, face unique challenges in balancing traditional operational
approaches with modern standardization requirements. Jepara Port, strategically positioned
along Java's northern coast, exemplifies these challenges as it setves both commercial
shipping operations and supportts local maritime transportation needs. The pott's tugboat
operations, specifically those conducted by PT. Sinar Bintang Samudera through their vessel
TB. Bintang Harbour 4009, represent a microcosm of broader maritime operational
challenges that require systematic analysis and procedural enhancement (Paridaens &
Notteboom, 2021).

The development and implementation of Standard Operating Procedures (SOPs) in
maritime operations has emerged as a critical factor in achieving operational excellence, yet
research specifically focusing on tugboat clearance procedures remains limited within the
Indonesian maritime context. Existing literature predominantly addresses port efficiency
from macro-level perspectives, often overlooking the intricate operational details that define
day-to-day service delivery quality (Caldeirinha et al., 2024). This research gap is particularly
pronounced in understanding how standardized clearance procedures influence stakeholder
satisfaction, operational efficiency, and the integration of maritime vocational education with
industry practices.

Recent studies on port resilience and operational frameworks have highlighted the
importance of comprehensive procedural standardization in enhancing both short-term
efficiency and long-term sustainability (Kim et al., 2021). The framework for measuring port
resilience demonstrates that standardized operational procedures contribute significantly to
overall port performance metrics, particularly in challenging operational environments where
consistency and reliability are paramount. Furthermore, research on shore power deployment
and environmental efficiency initiatives indicates that well-structured operational procedures
facilitate the implementation of sustainable practices while maintaining or improving service
quality standards (Qi et al., 2022).

The significance of this research extends beyond immediate operational improvements
to encompass broader implications for maritime sustainability and professional development.
As Indonesian maritime ports strive to enhance their competitiveness within regional and
global markets, the establishment of standardized, efficient, and sustainable operational
procedures becomes increasingly crucial (Du et al., 2023). The Arctic shipping route research
demonstrates how procedural standardization enables ports to adapt to changing logistical
demands while maintaining operational efficiency, providing valuable insights for Indonesian
portts seeking to enhance their competitive positioning in evolving maritime markets.

Furthermore, the integration of standardized procedures with maritime vocational
education represents an opportunity to bridge the persistent gap between academic training
and industry requirements, thereby enhancing the overall quality of maritime professionals
entering the workforce. Research on environmental efficiency in international liner shipping
companies reveals that standardized operational procedures facilitate better regulatory
compliance and environmental performance, indicating the broader benefits of systematic
procedural approaches (Liao & Lee, 2023). Studies on fisheries management and sustainable
development goals demonstrate that systematic operational approaches contribute to broader
sustainability objectives while supporting economic development in maritime-dependent
communities (Sunny et al., 2021; Wilson et al., 2020).

This research addresses three fundamental questions that define the core investigation:
How do current tugboat clearance procedures operate at Jepara Port, and what factors
influence their effectiveness? What mechanisms govern tugboat clearance out procedures,
and how do these processes impact overall operational efficiency? To what extent do
standardized clearance procedures contribute to enhanced service quality and stakeholder
satisfaction within the port operational framework? These questions collectively form the
foundation for a comprehensive analysis that examines both procedural mechanics and their
broader implications for service enhancement.

2. RESEARCH METHOD

The research methodology employed in this study adopts a qualitative descriptive
approach designed to provide comprehensive insights into the complex relationships between
standard operating procedures and service enhancement within maritime port operations.
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This methodological framework was specifically chosen to capture the nuanced perspectives
and experiences of diverse stakeholders involved in tugboat clearance operations, thereby
ensuring a holistic understanding of procedural effectiveness and service quality implications
(Zhang et al., 2022). The approach aligns with recent research on risk scenario evaluation for
intelligent ships, which emphasizes the importance of comprehensive stakeholder
engagement in developing effective operational frameworks.

The population for this research encompasses all stakeholders directly and indirectly
involved in tugboat clearance operations at Jepara Port, with particular focus on those
associated with PT. Sinar Bintang Samudera's TB. Bintang Harbour 4009 operations. The
sample selection employed purposive sampling techniques to identify 25 key participants
representing five distinct stakeholder categories: port authority officials (n=5), company
management personnel (n=5), tugboat crew members (n=0), maritime service users (n=4),
and maritime vocational educators (n=5). This stratified sampling approach ensures
comprehensive representation of all perspectives relevant to tugboat clearance procedures
while maintaining manageable sample size for in-depth qualitative analysis.

The selection criteria prioritized participants with minimum two years of experience in
their respective roles and direct involvement in clearance operations, ensuring data quality
and relevance to research objectives. This approach is consistent with methodological
frameworks employed in seaport service quality evaluation studies, which emphasize the
importance of experienced participant perspectives in understanding complex operational
dynamics (Mwendapole & Jin, 2021). Additionally, the sampling strategy incorporated
considerations for stakeholder diversity, ensuring representation across different operational
shifts, experience levels, and functional responsibilities within the port ecosystem.

The research instrument framework incorporates multiple data collection tools designed
to capture both observable operational realities and subjective stakeholder experiences. The
primary instrument consists of five semi-structured interview protocols, each tailored to
specific stakeholder groups while maintaining consistency in core research themes. These
protocols address key wvariables including procedural clarity (independent variable),
operational efficiency (dependent variable), stakeholder satisfaction (dependent variable), and
service quality enhancement (dependent variable). Supporting instruments include structured
observation checklists for clearance operations, document analysis frameworks for existing
SOPs, and service quality assessment questionnaires.

Each instrument incorporates specific indicators: procedural compliance rates,
processing time measurements, communication effectiveness scores, safety incident
frequencies, and stakeholder satisfaction ratings. The instrument design reflects best practices
identified in container seaport efficiency assessment studies, which emphasize the importance
of multi-dimensional measurement approaches in capturing comprehensive operational
realities (Caldas et al., 2024). The instruments were validated through pilot testing with
maritime industry experts to ensure reliability and relevance to the Indonesian port
operational context.

Data collection procedures follow a systematic three-phase approach designed to ensure
comprehensive information gathering while maintaining research validity and reliability. The
initial phase involves extensive document review and preliminary operational observations to
establish baseline understanding of current procedures and operational contexts. This phase
incorporates analysis of existing SOPs, operational records, and regulatory compliance
documentation, providing foundational context for subsequent data collection activities.

The second phase encompasses primary data collection through individual interviews
conducted in participants' natural work environments, with each interview lasting 45-60
minutes and being audio-recorded for accurate transcription. Interview scheduling
accommodated operational demands and shift patterns to ensure minimal disruption to port
activities while maximizing participant availability and comfort. The final phase involves
validation activities including member checking with key informants and triangulation of
findings across multiple data sources. This phased approach ensures that data collection
captures both static procedural elements and dynamic operational realities while providing
opportunities for verification and validation throughout the research process.

Data analysis employs a comprehensive thematic analysis framework that systematically
processes qualitative data through multiple analytical lenses. The analysis begins with detailed
transcription of all interview recordings, followed by initial coding processes that identify
recurring themes and patterns across participant responses. Thematic categorization focuses
on two primary domains: operational efficiency enhancement and setvice quality
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improvement, with particular attention to how these themes manifest differently across
stakeholder groups.

Cross-group comparative analysis examines commonalities and distinctions in
stakeholder perspectives, identifying ateas of consensus and disagreement regarding
procedural effectiveness and service enhancement outcomes. The analytical framework
incorporates elements from port resilience measurement studies, which provide structured
approaches to evaluating complex operational relationships and their impacts on overall
system performance (Kim et al., 2021). The final analytical phase involves narrative synthesis,
where individual themes and comparative findings are integrated into a cohesive
understanding of how standardized tugboat clearance procedures influence overall port
service quality and stakeholder satisfaction.

3. RESULTS AND DISCUSSION

Results and Analysis

The comprehensive analysis of tugboat clearance standard operating procedures at
Jepara Port reveals significant positive impacts across multiple operational dimensions, with
stakeholder feedback consistently demonstrating enhanced efficiency and setvice quality
outcomes. The research findings indicate substantial improvements in both clearance in and
clearance out procedures, with measurable enhancements in processing time, stakeholder
satisfaction, and operational reliability. These improvements align with international research
on container seaport efficiency determinants, which identifies procedural standardization as
a key factor in achieving superior operational performance (Caldas et al., 2024).

Table 1. Operational Efficiency Improvements Following SOP Implementation.

Metric Pre-SOP Post-SOP Improvement
Average Clearance In Time (minutes) 85 55 35.3% reduction
Average Clearance Out Time (minutes) 70 48 31.4% reduction
Documentation Errors (per month) 12 3 75% reduction
Communication Delays (per week) 8 2 75% reduction
Stakeholder Satisfaction Score 3.1/5.0 4.2/5.0  35.5% improvement

The thematic analysis reveals four primary themes that characterize the impact of
standardized tugboat clearance procedures. The first theme, "Procedural Clarity and
Operational Confidence," emerges consistently across all stakeholder groups, with 92% of
participants reporting enhanced understanding of their roles and responsibilities within
clearance processes. Port authority officials specifically noted that standardized procedures
have reduced ambiguity in regulatory compliance requitements, while tugboat crew
members expressed increased confidence in executing clearance protocols efficiently and
safely. This finding is consistent with research on green port policies implementation,
which demonstrates that clear procedural frameworks enhance both compliance and
operational confidence among maritime personnel (Zhou et al., 2024).

Table 2. Stakeholder Satisfaction Analysis by Category.

Stakeholder Group  Sample Size Satisfaction Score  Key Benefits Identified

Port Authority Regulatory compliance, reduced processing
. 5 4.4/5.0 .

Officials time

Company . L S

Management 5 4.3/5.0 Operational predictability, cost efficiency

Tugboat Crew 6 4.0/5.0 Role clarity, safety enhancement

Service Users 4 42/5.0 Reduced‘ ‘Waltmg time, improved

communication

Maritime Educators 5 4.1/5.0 Industry alignment, practical learning
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The second theme, "Service Quality Enhancement Through Standardization,"
demonstrates how procedural consistency translates into improved customer experiences
and operational reliability. Service users consistently reported reduced vessel waiting times
and enhanced communication throughout clearance processes, with specific appreciation
for predictable scheduling and transparent operational updates. Company management
personnel emphasized that standardized procedures have created competitive advantages
through reliable service delivery and reduced operational costs associated with procedural
inefficiencies. These findings align with research on port resilience frameworks, which
identify procedural standardization as a critical component of sustainable competitive
advantage in matitime operations (Kim et al., 2021).

Table 3. Service Quality Enhancement Indicators.

Quality Dimension Measurement Pre-SOP Score Post-SOP Score Enhancement
Reliability Service consistency rating  3.2/5.0 4.3/5.0 34.4%
Responsiveness Response time satisfaction 2.9/5.0 4.1/5.0 41.4%
Communication Information clarity 3.0/5.0 4.2/5.0 40.0%
Safety Safety protocol compliance 3.8/5.0 4.6/5.0 21.1%
Professional Competency Crew performance rating  3.5/5.0 4.4/5.0 25.7%

The third theme, "Educational Integration and Professional Development," highlights
the significant contribution of standardized procedures to bridging gaps between maritime
vocational education and industry practice. Maritime educators reported that SOPs provide
clear frameworks for developing competency-based curricula that align directly with industry
requirements. This alignment has facilitated enhanced practical training programs and
improved graduate preparedness for professional maritime careers. The integration of
educational perspectives represents a novel finding that addresses gaps identified in maritime
sustainability research, particulatly regarding the development of human capital in support of
operational excellence (Paridaens & Notteboom, 2021).

The fourth theme, "Environmental and Sustainability Benefits," emerged from analysis
of operational efficiency improvements and their broader implications for maritime
sustainability. Participants consistently noted that standardized procedures have reduced fuel
consumption during port operations through optimized vessel movements and reduced
waiting times. Additionally, the 75% reduction in documentation etrrors has minimized paper
waste and contributed to digital transformation initiatives within port operations. These
findings support research on environmental efficiency in international liner shipping, which
demonstrates that operational standardization facilitates improved environmental
performance while maintaining service quality standards (Liao & Lee, 2023).

Discussion

The research findings provide compelling evidence that standardized tugboat clearance
procedures significantly enhance port service quality while addressing critical gaps identified
in previous maritime operations literature. These results directly support the original research
questions by demonstrating measurable improvements in both clearance in and clearance out
procedures, while establishing clear connections between procedural standardization and
service enhancement outcomes. The substantial improvements observed at Jepara Port
exceed performance benchmarks reported in international container seaport efficiency
studies, suggesting that the comprehensive stakeholder engagement approach employed in
this research contributes to superior implementation outcomes (Caldas et al., 2024).

The substantial reduction in clearance processing times (35.3% for clearance in, 31.4%
for clearance out) aligns with international research on port operational efficiency, while
exceeding improvement rates typically reported in similar standardization initiatives. This
superior performance can be attributed to the comprehensive stakeholder engagement
approach employed in SOP development and implementation, which ensured procedural
relevance and practical applicability across all operational contexts. The findings contradict
common assumptions that standardization necessarily reduces operational flexibility, instead
demonstrating that well-designed SOPs can enhance both efficiency and adaptability. This
conclusion is supported by research on sustainable port evaluation, which indicates that



Harmony Management: International Journal of Management Science and Business 2025 (September) , vol. 2, no. 3, Tampubolon, et al. 111 of 113

systematic approaches to operational improvement can simultaneously enhance efficiency
and environmental performance (Zhou et al., 2024).

The 75% reduction in documentation errors and communication delays represents a
particularly significant finding that addresses critical safety and operational concerns within
maritime transportation. This improvement directly contributes to enhanced maritime
sustainability by reducing resource waste associated with procedural errors and rework, while
supporting environmental objectives through optimized vessel operations and reduced fuel
consumption during port activities. The environmental benefits align with findings from
research on Arctic shipping route sustainability, which demonstrates how operational
efficiency improvements contribute to broader environmental goals in maritime
transportation (Du et al., 2023).

The integration of maritime educator perspectives trepresents a significant
methodological contribution that addresses persistent gaps between academic training and
industry practice. The reported improvement in educational-industry alignment suggests that
standardized operational procedures can serve as bridges between theoretical knowledge and
practical application, thereby enhancing the overall quality of maritime professional
development. This finding addresses critical needs identified in reseatch on national
integrated maritime policies, which emphasizes the importance of educational-industry
coordination in achieving sustainable maritime development (Paridaens & Notteboom, 2021).

The research methodology's strength lies in its comprehensive stakeholder engagement
approach, which captured perspectives often overlooked in maritime operations research.
The inclusion of service user perspectives provides valuable insights into customer experience
impacts of operational standardization, while maritime educator involvement highlights
opportunities for educational enhancement that extend benefits beyond immediate
operational improvements. This multi-stakeholder approach ensures that research findings
reflect the full complexity of maritime operational ecosystems while providing actionable
insights for both operational and educational enhancement.

The comparative analysis across stakeholder groups reveals interesting variations in
benefit perception and priority areas. Port authority officials emphasized regulatory
compliance benefits, while company management focused on cost efficiency and competitive
advantages. Tugboat crew members prioritized safety and role clarity improvements, whereas
service users valued reduced waiting times and improved communication. These differential
benefits suggest that well-designed SOPs can simultaneously address diverse stakeholder
needs while creating synergistic improvements across the entire operational system.

The practical implications of these findings extend far beyond immediate operational
improvements at Jepara Port. The demonstrated success of stakeholder-integrated SOP
development provides a replicable model for other Indonesian ports seeking to enhance
operational efficiency and service quality. The research also establishes frameworks for
maritime vocational education enhancement that can improve graduate preparedness and
industry relevance across Indonesian maritime educational institutions. Furthermore, the
environmental benefits identified in this research aligh with global maritime sustainability
initiatives, suggesting that procedural standardization can contribute to broader
environmental goals while enhancing operational performance.

The research contributes to existing literature by providing empirical evidence for
theoretical frameworks proposed in port resilience and efficiency studies. The findings
support assertions that systematic approaches to operational improvement generate
measurable benefits across multiple performance dimensions, while the stakeholder
engagement methodology provides a practical framework for implementing such
improvements in diverse maritime operational contexts. The research also extends existing
knowledge by demonstrating how operational standardization can facilitate educational-
industry integration, addressing a significant gap in maritime human capital development
literature.

Future research opportunities include longitudinal studies examining the sustainability
of SOP-driven improvements over extended periods, comparative analyses across different
port types and sizes, and investigation of technology integration opportunities within
standardized operational frameworks. Additionally, research exploring the scalability of this
stakeholder engagement approach to regional and national maritime operational
enhancement initiatives would provide valuable insights for policy development and industry
advancement. The integration of digital technologies and automated systems within
standardized procedural frameworks represents another promising area for future
investigation, patticularly in the context of intelligent shipping and port automation initiatives.
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4. CONCLUSION

This research demonstrates that standardized tugboat clearance procedures significantly
enhance port service quality through measurable improvements in operational efficiency,
stakeholder satisfaction, and educational-industry integration. The findings reveal substantial
reductions in processing times (35% for clearance in, 31% for clearance out) and
documentation errors (75% decrease), while achieving notable increases in stakeholder
satisfaction scores (from 3.1 to 4.2 out of 5.0). The comprehensive stakeholder engagement
approach proves essential for successful SOP implementation, ensuring procedural relevance
across all operational contexts.

The research contributes to maritime transportation literature by establishing clear
connections between procedural standardization and service enhancement while providing
practical frameworks for port operational improvement and maritime vocational education
enhancement. The integration of diverse stakeholder perspectives, particularly the inclusion
of maritime educators, represents a novel methodological approach that addresses critical
gaps between academic training and industry practice. The demonstrated environmental
benefits of operational standardization align with global sustainability initiatives, indicating
that well-designed SOPs can simultanecously enhance efficiency and environmental
performance.

The findings offer immediately applicable insights for Indonesian port operations and
establish foundations for broader maritime industry advancement through systematic
operational standardization. The stakeholder-integrated approach to SOP development
provides a replicable model for other ports secking to enhance service quality while
maintaining operational flexibility and responsiveness to diverse stakeholder needs. Future
research should explore the long-term sustainability of these improvements and investigate
opportunities for technology integration within standardized operational frameworks.
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