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Abstract. This study examines the effectiveness of policies and regulations in preventing
fires and environmental pollution in the maritime sector, with a focus on the Azalia tanker
ship as a case study. Using a qualitative case study approach, the research analyzes
international conventions such as MARPOL and SOLAS, as well as national regulations,
to assess their implementation on the Azalia tanker. Data were collected through
document analysis and semi-structured interviews with crew members, regulators, and
other stakeholders. The findings reveal that while the Azalia tanker is equipped with
necessary safety and pollution prevention equipment, gaps in compliance persist due to
aging infrastructure, limited resources, and insufficient crew training. The study
highlights the importance of enhanced monitoring, simplified reporting systems, and
regular training programs to improve policy implementation. Additionally, the
integration of modern technologies such as Al and IoT is recommended to enhance fire
detection and pollution monitoring. The research concludes that collaborative efforts
among stakeholders, including shipping companies, regulators, and educational
institutions, are essential to achieving safer and more sustainable maritime operations.

Keywords: Azalia Tanker, Environmental Pollution, MARPOL, Maritime Safety, SOLAS,
Tanker

Abstrak. Penelitian ini mengkaji efektivitas kebijakan dan peraturan dalam mencegah
kebakaran dan pencemaran lingkungan di sektor maritim, dengan fokus pada kapal tanker
Azalia sebagai studi kasus. Dengan menggunakan pendekatan studi kasus kualitatif,
penelitian ini menganalisis konvensi internasional seperti MARPOL dan SOLAS, serta
peraturan nasional, untuk menilai implementasinya pada kapal tanker Azalia. Data
dikumpulkan melalui analisis dokumen dan wawancara semi-terstruktur dengan awak
kapal, regulator, dan pemangku kepentingan lainnya. Temuan menunjukkan bahwa
meskipun kapal tanker Azalia dilengkapi dengan peralatan keselamatan dan pencegahan
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polusi yang diperlukan, kesenjangan dalam kepatuhan masih ada karena infrastruktur
yang sudah tua, sumber daya yang terbatas, dan pelatihan awak kapal yang tidak
memadai. Studi ini menyoroti pentingnya peningkatan pemantauan, sistem pelaporan
yang disederhanakan, dan program pelatihan rutin untuk meningkatkan implementasi
kebijakan. Selain itu, integrasi teknologi modern seperti Al dan IoT direkomendasikan
untuk meningkatkan deteksi kebakaran dan pemantauan polusi. Penelitian ini
menyimpulkan bahwa upaya kolaboratif di antara para pemangku kepentingan, termasuk
perusahaan pelayaran, regulator, dan lembaga pendidikan, sangat penting untuk mencapai
operasi maritim yang lebih aman dan berkelanjutan.

Kata Kunci: Kapal Tanker Azalia, Pencemaran Lingkungan, MARPOL, Keselamatan
Maritim, SOLAS, Tanker

INTRODUCTION

The maritime sector plays a critical role in the global economy, particularly in
supporting international trade, cargo transportation, and energy distribution. Tanker
ships, as one of the backbones of the maritime industry, are vital for transporting crude
oil and its derivatives. However, the operation of tanker ships also carries significant
risks, especially related to fires and environmental pollution. Fires on tanker ships can
lead to substantial material losses, casualties, and severe environmental impacts, such as
oil spills that damage marine ecosystems.

Environmental pollution in the maritime sector, particularly from tanker ships, has
become a global concern. Oil spills, exhaust emissions, and operational waste from ships
can harm marine ecosystems, threaten biodiversity, and impact human health. Therefore,
strict policies and regulations are necessary to mitigate these risks. International
regulations such as MARPOL (International Convention for the Prevention of Pollution
from Ships) and SOLAS (International Convention for the Safety of Life at Sea) have
been established to govern safety and environmental protection in the maritime sector.
However, the effectiveness of implementing these policies at the operational level,
especially on tanker ships like the Azalia, still requires in-depth analysis.

This study focuses on the Azalia tanker as a case study to analyze the extent to
which existing policies and regulations have successfully prevented fires and
environmental pollution. By understanding the gaps between policy and implementation,
this research is expected to provide recommendations for improving regulatory

effectiveness and reducing risks in the maritime sector.
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Based on the background presented, the central problem addressed in this study is:
"How effective are policies and regulations in preventing fires and environmental
pollution on the Azalia tanker ship?" This question will be explored through a
comprehensive analysis of existing maritime policies, an evaluation of their practical
implementation aboard the Azalia tanker, and an investigation into the factors that
contribute to the success or failure of fire and pollution prevention efforts.

Research Objectives

This study aims to achieve two primary objectives. First, it seeks to analyze the
policies and regulations governing fire prevention and environmental pollution within the
maritime sector, with a particular focus on those applicable to tanker ships. Second., it
intends to evaluate how these regulations are implemented on the Azalia tanker,
identifying any challenges, shortcomings, or discrepancies between policy and actual
practice. Through these objectives, the research aspires to offer a thorough understanding
of regulatory effectiveness and to inform future policy enhancements in maritime safety
and environmental protection.

Research Significance

This research holds both academic and practical significance. From an academic
perspective, it contributes to the growing body of literature on maritime policy and
regulatory analysis, offering insights into the real-world application of safety and
environmental standards on tanker ships. Practically, the study provides actionable
recommendations for stakeholders, including regulatory authorities, shipping companies,
and ship crews, to improve the effectiveness of existing policies. It also emphasizes the
importance of increasing awareness and training for maritime personnel in adhering to
safety and environmental protocols. Ultimately, the findings of this research aim not only
to advance scholarly understanding but also to support the development of safer and more
sustainable maritime practices.

LITERATURE REVIEW
International Maritime Policies and Regulations

International maritime policies and regulations play a crucial role in ensuring safety
and environmental protection in the shipping industry. Two of the most significant

conventions in this regard are MARPOL and SOLAS.
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MARPOL (International Convention for the Prevention of Pollution from
Ships)

MARPOL., first adopted in 1973 and significantly amended in 1978, is the
primary international convention aimed at preventing marine pollution by ships.
It addresses various forms of pollution, including oil spills, noxious liquid
substances, harmful substances in packaged form, sewage, garbage, and air
pollution. According to Smith et al. (2021), MARPOL has been instrumental in
reducing oil spills by 90% since its implementation. However, challenges remain
in enforcing these regulations, particularly in developing countries where
resources for monitoring and enforcement are limited (Johnson & Lee, 2022).
SOLAS (International Convention for the Safety of Life at Sea)

SOLAS, first adopted in 1914 and revised multiple times, sets minimum
safety standards for the construction. equipment, and operation of ships. It
includes provisions for fire safety, life-saving appliances, and emergency
procedures. Anderson et al. (2020) highlight that SOLAS has significantly
improved fire safety on ships, but they also note that human error remains a major
factor in maritime accidents. Recent studies, such as Brown et al. (2023),
emphasize the need for better training and stricter enforcement to reduce fire-

related incidents on tanker ships.

National Policies and Regulations

In addition to international conventions, national governments have established their

regulations to address maritime safety and environmental protection. These regulations

often complement international standards but may include additional requirements

tailored to local conditions.

1.

Government Regulations on Safety and Environmental Protection
For example, Indonesia has implemented Government Regulation No. 21 of
2010 on the Protection and Management of the Marine Environment, which
aligns with MARPOL but includes specific provisions for archipelagic
waters. Wijaya et al. (2021)argue that while these regulations are
comprehensive, their implementation is often hindered by a lack of coordination
between government agencies and limited resources for enforcement.

Similarly, Nguyen et al. (2022) discuss Vietnam's efforts to integrate MARPOL
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into national law, noting that while progress has been made, challenges such as

corruption and inadequate infrastructure persist.

Previous Studies

Several studies have examined the effectiveness of maritime policies and regulations

in preventing fires and environmental pollution. These studies provide valuable insights

into the challenges and opportunities for improving regulatory frameworks.

1.

Studies on Maritime Policies and Pollution Prevention

Zhang et al. (2020) conducted a comprehensive review of MARPOL's
effectiveness in reducing oil spills in the Asia-Pacific region. They found that
while the convention has been successful in developed countries, its impact in
developing nations is limited due to weak enforcement mechanisms.
Similarly, Kumar et al. (2021) analyzed the implementation of SOLAS on
Indian-flagged ships and identified gaps in crew training and emergency
preparedness as major obstacles to improving fire safety.
Case Studies on Tanker Ships

Garcia et al. (2023) conducted a case study on a major oil spill caused by
a tanker ship in the Mediterranean Sea. They concluded that while MARPOL
regulations were technically followed, human error and inadequate maintenance
were the primary causes of the incident. This highlights the need for stricter
oversight and better training for ship crews. Another study by Lee & Park
(2024) focused on fire prevention measures on South Korean tanker ships. They
found that while SOLAS requirements were generally met, there was a lack of
regular drills and insufficient investment in fire detection systems.
Emerging Trends and Future Directions

Recent research has also explored the role of technology in enhancing
maritime safety and environmental protection. Chen et al. (2023) discuss the
potential of artificial intelligence (Al) and the Internet of Things (IoT) in
improving fire detection and pollution monitoring on ships. They argue that
integrating these technologies into existing regulatory frameworks could
significantly reduce risks. Similarly, Ali et al. (2024) highlight the importance of
green shipping initiatives, such as the use of alternative fuels and energy-efficient

technologies, in achieving long-term sustainability in the maritime sector.
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RESEARCH METHODOLOGY
This study employs a case study approach with a qualitative research design.

The case study method was chosen because it allows for an in-depth exploration of the
implementation of policies and regulations on the Azalia tanker ship. The qualitative
approach is particularly suitable for this research as it focuses on understanding the
perspectives and experiences of stakeholders involved in maritime safety and
environmental protection.

The primary data sources for this research consist of policy and regulatory
documents and interviews with stakeholders. The policy documents analyzed include
international conventions such as MARPOL and SOLAS, national regulations related to
maritime safety and environmental protection, as well as operational guidelines and
standard operating procedures (SOPs) applicable to the Azalia tanker. Meanwhile,
interviews were conducted with various parties, including ecrew members to understand
the practical implementation of safety and environmental protocols, regulators to
identify challenges and successes in enforcing maritime policies, and other
stakeholders such as shipping company representatives, environmental experts, and port
authorities.

Data collection techniques include document analysis and semi-structured
interviews. Document analysis involves reviewing policy documents, compliance
reports, incident logs, and audit findings related to the Azalia tanker. Semi-structured
interviews were conducted using a flexible question guide to allow for in-depth responses
from participants. Interview questions focused on policy implementation, challenges
faced, and recommendations for improvement.

For data analysis, this study uses two main techniques: content analysis for
policy documents and thematic analysis for interview data. Content analysis involves
coding and categorizing policy documents to identify key themes, gaps, and areas of non-
compliance. Meanwhile, thematic analysis is used to process interview data by
transcribing responses, coding, and identifying emerging themes, such as awareness and
understanding of policies, implementation challenges, and suggestions for improving
safety and environmental protection.

This research also adheres to ethical considerations. All participants were

provided with detailed information about the research objectives and their rights before
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participating. Participant identities were kept confidential to ensure anonymity, and
collected data were stored securely and used solely for research purposes.

As for the limitations of this study, the findings of the case study may not be
generalizable to all tanker ships due to the unique operational context of the Azalia tanker.
Additionally, reliance on self-reported data from interviews may introduce bias, although
triangulation with document analysis helps mitigate this issue.

With this systematic and comprehensive methodology, this research is expected to
provide a deep understanding of the effectiveness of policy and regulatory
implementation in preventing fires and environmental pollution on the Azalia tanker.
RESULTS AND DISCUSSION
Profile of the Azalia Tanker Ship

The Azalia tanker is a medium-sized oil tanker with a deadweight tonnage (DWT)
of 80,000, placing it within the Aframax tanker category. This classification is widely
used in both regional and international oil transportation due to its ability to access various
ports, including those with depth restrictions. Designed to transport crude oil and refined
petroleum products, the Azalia tanker operates extensively in Southeast Asian waters,
playing a crucial role in the regional oil trade.

Operational Routes and Trade Significance

The Azalia tanker follows key maritime trade routes across Indonesia, Malaysia,
and Singapore, which are pivotal hubs in the global oil supply chain. The vessel is
frequently engaged in transporting crude oil from major production sites to refineries
before delivering refined petroleum products to distribution centers. This strategic
positioning allows the tanker to remain active in a high-demand market, ensuring its
commercial viability and contribution to regional energy security.

Technical Specifications and Safety Features

To comply with international maritime safety and environmental regulations, the
Azalia tanker is equipped with advanced navigation, fire prevention, and pollution control
systems.

1. Navigation Systems include integrated GPS, radar, Electronic Chart Display and

Information Systems (ECDIS), and Automatic Identification Systems (ALS) to

ensure safe and efficient voyage planning.
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2. Fire Detection and Suppression Equipment consists of fire alarms, automatic
sprinkler systems, and trained firefighting crews to handle emergencies
effectively.

3. Pollution Prevention Technologies are installed to minimize the vessel's
environmental impact:

A. Oil-Water Separators (OWS) prevent the discharge of oil-contaminated
water, complying with MARPOL Annex 1.
B. Ballast Water Treatment Systems (BWTS) mitigate the risk of invasive
species transfer, aligning with the Ballast Water Management Convention.
C. Double Hull Design enhances protection against oil spills in the event of
a collision or grounding.
Operational Challenges and Regulatory Compliance Issnes

Despite its modern equipment and strategic importance, the Azalia tanker faces

several challenges that impact its long-term sustainability and regulatory compliance:

1. Aging Infrastructure

A. As the vessel ages, critical systems such as engines, hull integrity, and
cargo handling mechanisms experience wear and tear, increasing
maintenance costs and affecting operational efficiency.

B. Older tankers require frequent dry-docking for inspections and repairs,
potentially disrupting operational schedules.

2. Crew Training and Competency Gaps

A. Limited training opportunities have resulted in technical skill gaps,
particularly in handling emergencies and regulatory compliance.

B. Continuous professional development is essential, especially in fire safety
procedures, oil spill response, and environmental management.

3. Regulatory Compliance Challenges

A. The ship must adhere to stringent International Maritime Organization
(IMO) regulations, including MARPOL (pollution prevention), SOLAS
(safety measures), and STCW (crew training standards).

B. Additionally, national regulations in Indonesia, Malaysia, and Singapore

impose further compliance requirements, particularly regarding port-state
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control inspections, emissions monitoring, and ballast water discharge
protocols.
4. Environmental Risks

A. Operating in ecologically sensitive areas, such as the Malacca Strait and
the South China Sea, requires strict compliance with environmental
protection laws to prevent oil spills and marine pollution.

B. Increasing global scrutiny on carbon emissions suggests that the Azalia
tanker may require future retrofitting to comply with IMO decarbonization
goals, such as the Energy Efficiency Design Index (EEDI) and the Carbon

Intensity Indicator (CII).

Analysis of Policies and Regulations

The Azalia tanker operates under a strict regulatory framework that includes
international conventions and national regulations. Compliance with these policies is
crucial for safe operations, environmental sustainability, and adherence to best maritime
practices.
International Conventions and Regulations

The ship is subject to several key conventions established by the International
Maritime Organization (IMO), including MARPOL, SOLAS, STCW, and the Ballast
Water Management Convention (BWMC). While the vessel has installed oil-water
separators and ballast water treatment systems, occasional lapses in oil spill reporting and
fire drill frequency raise concerns about its regulatory adherence.
National Regulations in Indonesia

Under Government Regulation No. 21 of 2010 on Marine Environmental
Protection and Management, the Azalia tanker must comply with waste disposal
protocols, oil spill prevention measures, and pollution control standards. However,
enforcement challenges remain, particularly in remote areas where monitoring is
inconsistent.
Implementation of Policies in the Field

The implementation of maritime policies aboard the Azalia tanker was assessed

through interviews with crew members, regulators, and other stakeholders.
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1. Crew Compliance and Awareness

A. While the crew has a basic understanding of safety and environmental
protocols, gaps remain in emergency response training and pollution
prevention knowledge.

B. Language barriers and limited access to regulatory updates contribute to
compliance difficulties.

2. Challenges in Policy Implementation

A. Limited resources for regular maintenance and equipment upgrades affect
the ship’s ability to maintain full compliance.

B. Weak enforcement by regulatory authorities, particularly in international
waters, allows occasional non-compliance with oil spill and ballast water
discharge regulations.

3. Enabling Factors for Compliance

A. Advanced technology, such as automated fire detection systems and GPS
tracking, supports compliance monitoring.

B. Collaboration between the shipping company and port authorities
enhances oversight and reporting procedures.

Environmental and Safety Impacts
The Azalia tanker faces significant environmental and safety risks, primarily fire hazards
and pollution threats:

1. Fire Risks

A. Aging infrastructure increases the likelihood of mechanical failures, which
could lead to fires.

B. Inadequate fire drills and delayed maintenance exacerbate fire hazards.

2. Environmental Pollution Risks

A. Minor oil spills during loading and unloading operations are common but
often go unreported.

B. Ballast water discharge without proper treatment poses a threat to marine
ecosystems by introducing invasive species.

While the Azalia tanker has not been involved in any major incidents, the
accumulative impact of minor violations and near-misses could result in significant

environmental and safety consequences over time.
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DISCUSSION

The findings of this study align with previous research on maritime safety and
environmental protection, particularly studies by Zhang et al. (2020) and Kumar et al.
(2021), which emphasize the challenges of enforcing MARPOL and SOLAS in
developing regions. The case of the Azalia tanker highlights the importance of a multi-
stakeholder approach to improving compliance, including:

1. Enhanced training programs to ensure crew competency in emergency response
and pollution prevention.

2. Stricter enforcement of regulations by both national and international authorities
to address inconsistencies in compliance.

3. Investment in modern technology to support safety and pollution prevention
efforts, including automated monitoring systems and predictive maintenance
tools.

Furthermore, the study underscores the need to address both technical and human
factors to achieve long-term sustainability in the maritime sector. By combining
regulatory enforcement, crew capacity-building, and technological advancements, the
industry can enhance safety, minimize environmental risks, and ensure compliance with

global maritime regulations.

CONCLUSION AND RECOMMENDATIONS
Conclusion

Based on the research findings, it can be concluded that international policies and
regulations such as MARPOL and SOLAS, as well as national regulations
like Government Regulation No. 21 of 2010 on Marine Environmental Protection
and Management in Indonesia. have provided a comprehensive framework for
preventing fires and environmental pollution in the maritime sector. However, the
implementation of these policies on the Azalia tanker still faces several challenges.
Although the ship is equipped with adequate safety and pollution prevention equipment,
there are gaps in compliance, particularly in reporting minor incidents, conducting fire

drills, and maintaining equipment. Factors such as aging infrastructure, limited resources,
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and insufficient crew training are the main obstacles to achieving full regulatory
compliance.

These findings have significant implications for the maritime sector, particularly
in improving safety and environmental sustainability. Non-compliance with regulations,
even on a small scale, can lead to cumulative risks that may result in major incidents in
the future. Additionally, weak law enforcement and coordination among stakeholders,
including shipping companies, regulators, and port authorities, exacerbate the situation.
Therefore, collaborative efforts are needed to improve policy implementation and reduce
the risks of fires and environmental pollution in the maritime sector.

Recommendations

Based on the research findings, the following recommendations are proposed to
enhance the effectiveness of policies and their implementation:

1. Policy Improvement and Implementation:

A. Enhanced Monitoring and Law Enforcement: Regulators need to
increase the frequency of inspections and audits, especially in remote
areas, to ensure compliance with regulations.

B. Simplified Reporting Procedures: Incident reporting systems, including
minor oil spills, should be simplified to encourage active participation
from crew members and shipping companies.

C. Incentives for Shipping Companies: Governments can provide
incentives, such as reduced licensing fees or awards, to companies that
consistently comply with safety and environmental regulations.

2. Awareness and Training for Crew Members:

A. Regular Training Programs: Shipping companies should organize
regular training sessions for crew members, particularly on emergency fire
response and pollution prevention.

B. Environmental Awareness Campaigns: Educational campaigns on the
importance of environmental protection and maritime safety should be
promoted to raise awareness among crew members and company

management.
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C. Emergency Drills and Simulations: Fire drills and emergency response
simulations should be conducted regularly to ensure crew preparedness in
emergencies.

D.

3. Utilization of Modern Technology:

A. Integration of Al and IoT Technologies: The use of artificial intelligence
(AD and Internet of Things (loT) technologies can enhance real-time fire
detection and pollution monitoring systems.

B. Data-Driven Maintenance: Companies can adopt data-driven
maintenance systems to ensure that safety and pollution prevention
equipment are always in optimal condition.

4. Collaboration Among Stakeholders:

A. Cooperation Between Companies, Regulators, and Educational
Institutions: This collaboration can encourage the development of
training curricula that are more relevant to the needs of the maritime
industry.

B. Discussion Forums and Best Practice Sharing: Establishing regular
discussion forums among shipping companies, regulators, and
environmental experts can facilitate knowledge and experience sharing.

By implementing these recommendations, the effectiveness of policies and
regulations in preventing fires and environmental pollution in the maritime sector can be
significantly improved. Furthermore, these efforts will support the creation of safer, more

efficient, and sustainable maritime operations.
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