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Abstract: Maritime Safety Assessment: Analysis of Safety Management System (SMS), Ship 

Surveillance, and Ship Technical Condition is a scientific literature review article. The purpose 

of this article is to develop a hypothesis of the influence of variables that will be used in further 

research. The objects of this research are online libraries, Google Scholar, Mendeley, Scopus, 

and other academic online media. The research method uses library research sourced from e-

books and open-access e-journals. The results of this article are: 1) the influence of Safety 

Management System (SMS) Analysis on Maritime Safety Assessment; 2) the influence of Ship 

Surveillance on Maritime Safety Assessment; 3) the influence of Ship Technical Condition on 

Maritime Safety Assessment. 
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INTRODUCTION 

Maritime safety is a fundamental aspect of shipping operations, aimed at protecting the 

safety of people, ships, cargo, and the marine environment. As shipping activity increases and 

the complexity of ship operations increases, the challenges to maritime safety also increase 

(Darusalam et al., 2023). Various ship accidents that have occurred show that shipping safety 

is influenced by various interrelated factors, both in terms of safety management, maritime 

authority supervision, and the technical condition of the ship itself (Putri et al., 2023). 

Therefore, a comprehensive maritime safety assessment is needed as a basis for increasing the 

effectiveness of the shipping safety system. (Fan et al., 2023). 

Safety Management System (SMS) is an important instrument in maritime safety 

management, which is regulated through the International Safety Management (ISM) Code 

(Demirci & Cicek, 2022). A good SMS implementation will ensure standard work procedures, 

risk control, human resource readiness, and a systematic emergency response mechanism. 

However, SMS implementation often faces obstacles, such as a lack of organizational 

commitment, a weak safety culture, and a mismatch between policies and operational practices 

in the field, which can impact shipping safety (Priyanto & Dinata, 2025). 

In addition, the quality of supervision from maritime authorities and related agencies also 

plays an important role in ensuring compliance with safety regulations (Akhiarullah et al., 
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2023). Suboptimal supervision can lead to weak control over ship seaworthiness, compliance 

with operational procedures, and the implementation of international and national safety 

standards. On the other hand, the technical condition of a ship, including structural soundness, 

engine reliability, completeness of safety equipment, and navigational equipment, are key 

factor determining its ability to operate safely. 

Based on this, this study focuses on maritime safety assessment through analysis of the 

implementation of the Safety Management System (SMS), the quality of supervision, and the 

technical condition of the ship as the main factors that influence shipping safety (Kadarisman, 

2017). Supervisory activities are carried out to assess compliance with laws and regulations, 

the application of standard operating procedures, and the implementation of the Safety 

Management System (SMS) as mandated in the International Safety Management (ISM) Code 

(Arrafi et al., 2023). The research results are expected to provide a comprehensive picture of 

the level of maritime safety readiness and serve as a basis for strengthening policies, increasing 

supervision, and improving safety management systems to support the creation of safe and 

sustainable shipping. 

Therefore, a comprehensive study is needed to understand the extent to which Safety 

Management System (SMS) Analysis, quality of supervision, and the technical condition of 

the ship play a role in determining the Maritime Safety Assessment. Based on this background, 

this study aims to analyze the hypothesis for further research on the following issues: 1) Does 

Safety Management System (SMS) Analysis affect the Maritime Safety Assessment? 2) Does 

ship supervision affect the Maritime Safety Assessment? 3) Does the technical condition of the 

ship affect the Maritime Safety Assessment? 

 

METHOD 

The method for writing a literature review article is carried out using library research and 

a systematic literature review (SLR). These methods are analyzed qualitatively, using sources 

from online applications such as Google Scholar, Scopus, Mendeley, and other academic 

applications. A systematic literature review (SLR) is defined as a series of steps to detect, 

evaluate, and interpret all available research evidence, to provide answers to specific research 

questions (Resnawita & Karmanita, 2024). 

In qualitative studies, library research must be applied consistently with established 

methodological principles. One reason for conducting qualitative analysis is the exploratory 

nature of this research (Safarudin et al. 2023).  

 

RESULTS AND DISCUSSION 

RESULTS 

Based on the background, objectives, and methods, the results of this article are as 

follows: 

Maritime Safety Assessment 

A Maritime Safety Assessment (MSA) is a systematic approach used to assess the level 

of maritime safety by identifying potential hazards, analyzing risks, and evaluating the 

effectiveness of implemented safety controls. This reflects the need for structured, risk-based 

management of maritime safety to prevent maritime accidents. Typical indicators of a Maritime 

Safety Assessment include Hazard Identification, Risk Analysis, Risk Evaluation, Risk Control 

and Mitigation, Compliance with Regulations and Standards, Vessel Technical Condition, 

Human Factors, Operational Readiness and Emergency Procedures, Safety Supervision and 

Monitoring, and Continuous Evaluation and Improvement (Kholiq et al., 2025).  

The indicators or dimensions contained in the Maritime Safety Assessment variable 

include: 1) Hazard Identification: The system's ability to identify potential shipping hazards, 

whether originating from the ship's technical condition, human factors, the environment, or 

operations.; 2) Risk Analysis: Assessment of the risk level based on the possibility of an 
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accident occurring and the magnitude of the impact on the safety of life, the ship, and the 

environment; 3) Risk Evaluation: The process of determining the level of risk acceptance 

(acceptable risk) and establishing risk priorities that require control measures; 4) Risk Control 

and Mitigation: Availability and effectiveness of control measures, such as safety procedures, 

safety equipment, crew training, and safety management systems; 5) Compliance with 

Regulations and Standards: The level of compliance with national regulations, international 

conventions (SOLAS, ISM Code, ISPS Code), and IMO safety guidelines; 6) Ship Technical 

Condition: The ship's seaworthiness, including structure, machinery, navigation equipment, 

safety systems, and pollution prevention systems; 7) Human Factors: Competence, fatigue, 

communication, safety culture, and crew compliance with safety procedures; 8) Operational 

Readiness and Emergency Procedures: Availability and effectiveness of emergency 

procedures, drill implementation, and crew readiness in dealing with incidents: Availability 

and effectiveness of emergency procedures, drill implementation, and crew readiness in dealing 

with incidents; 9) Safety Supervision and Monitoring: Effectiveness of ship supervision, safety 

audits, routine inspections, and safety performance monitoring; 10) Continuous Evaluation and 

Improvement: Incident reporting mechanisms, incident analysis, and implementation of 

corrective and preventive actions on an ongoing basis.    

Maritime Safety Assessment has been studied by several researchers, including: (Fan et 

al., 2023), (Chuah et al., 2022), (Karsten et al., 2020), and (Zhu et al., 2019). 

 

Safety Management System (SMS) Analysis 

Safety Management System (SMS) analysis is a crucial step in identifying gaps between 

policy and implementation, evaluating safety performance, and formulating recommendations 

for continuous improvement. This demonstrates that SMS analysis serves not only as an 

evaluation tool but also as a basis for strategic decision-making in efforts to improve shipping 

safety, environmental protection, and the operational sustainability of shipping companies. 

Typical indicators of a safety management system analysis include management policies and 

commitments, hazard identification and risk assessment, standard operating procedures 

(SOPs), personnel competency, training, and awareness, safety communication and reporting, 

vessel and safety equipment maintenance, emergency preparedness and response, monitoring, 

auditing, and performance evaluation, and Change Management and continuous improvement 

(Wróbel et al., 2023).  

Indicators or dimensions contained in the safety management system analysis variables 

include: 1) Management Policy and Commitment: Assessing the existence of a documented 

safety policy, clarity of responsibilities, and top management commitment in supporting the 

consistent implementation of SMS; 2) Covering the organization's ability to identify potential 

hazards, conduct risk analysis, and establish effective control measures for safety and 

environmental risks; 3) Standard Operating Procedures (SOP): Measuring the completeness, 

clarity, and suitability of work procedures to the operational conditions of the ship, including 

the level of compliance of the crew in implementing the SOP; 4) Personnel Competence, 

Training, and Awareness: Assessing the adequacy of safety training, crew certification, and the 

level of understanding and awareness of SMS policies and procedures; 5) Safety 

Communication and Reporting: Covering the effectiveness of internal communication systems, 

reporting of incidents and near misses, and the organization's openness in conveying safety 

information without a blame culture (just culture); 6) Ship Maintenance and Safety Equipment: 

Assessing the ship's maintenance system, the reliability of safety equipment, and compliance 

with inspection schedules and technical testing; 7) Measuring the organization's preparedness 

to face emergencies through contingency plans, emergency drills, and periodic evaluation of 

drill results; 8) Performance Monitoring, Auditing, and Evaluation: Includes the 

implementation of internal and external audits, monitoring safety performance, and follow-up 

on non-conformance findings; 9) Management of Change: Assesses the organization's ability 
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to manage operational, technical, or organizational changes to avoid creating new safety risks; 

10) Continuous Improvement: Includes ongoing evaluation mechanisms, incident analysis, and 

the implementation of corrective and preventive actions to improve the effectiveness of the 

SMS. (Khomeiny et al., 2019). 

Safety Management System analysis has been studied by several researchers, including: 

(Priyanto & Dinata, 2025), (Khotami et al., 2023), (Sembiring et al., 2025), and (Junaidi et al., 

2024). 

 

Ship Surveillance 

Ship surveillance is a crucial tool for ensuring that every operating vessel meets shipping 

safety and marine environmental protection standards (Syafnil et al., 2021). This reflects that 

ship surveillance serves not only as an administrative inspection activity, but also as a 

preventive measure to identify potential accidents and pollution risks early on. Typical 

indicators of ship surveillance include administrative aspects, ship seaworthiness, safety 

equipment, Operational and Safety Procedures, crew competence and readiness, ship security, 

and environmental protection (Setiyantara et al., 2022).  

Indicators or dimensions contained in the ship supervision variables include: 1) 

administrative aspects: This indicator assesses the completeness and validity of ship and crew 

documents, including ship seaworthiness certificates, nationality letters, cargo documents, 

pollution prevention documents, and crew competency and skill certificates according to their 

positions; 2) ship seaworthiness: the physical condition and technical functions of the ship, 

such as the hull, main engine and auxiliary engines, steering system, electrical system, and 

navigation equipment that must function properly and be maintained; 3) safety equipment: 

Assess the availability, condition, and readiness of safety equipment, including lifeboats, life 

rafts, life jackets, fire extinguishers, fire alarm systems, and emergency communication 

equipment; 4) Operational and Safety Procedures: Measure the implementation of standard 

operational procedures, including the Ship/Shore Safety Checklist, loading and unloading 

procedures, emergency procedures, and compliance with the Safety Management System 

(SMS) and ISM Code; 5) crew competence and readiness: Assess the crew's understanding and 

skills regarding their duties and responsibilities, implementation of safety drills, division of 

emergency tasks, and the level of discipline in implementing work safety procedures. 6) Ship 

security: This indicator includes the implementation of the ISPS Code, control of ship access, 

identification of personnel, and readiness to face security threats while the ship is operating or 

docked. 7) environmental protection aspects: Assess the ship's compliance with marine 

pollution prevention provisions, including waste management, ballast water, oil record books, 

and the readiness of oil spill response equipment (Readi Adana Matanari et al., 2023).  

Ship surveillance has been studied by several researchers, including: (Suharto et al., 

2018), (Rachman et al., 2025), (Ye et al., 2025) dan (Li & Wang, 2025). 

 

Vessel Technical Condition 

A vessel's technical condition is one of the main factors determining the safety, security, 

and operational reliability of a vessel during shipping activities (Weda, 2022). This reflects the 

need to meet seaworthiness standards and ensure proper technical maintenance of the vessel as 

a primary prerequisite for ensuring shipping safety. Typical indicators of a vessel's technical 

condition include the Automatic Identification System (AIS), Global Positioning System 

(GPS), Electronic Chart Display and Information System (ECDIS), and Voyage Data Recorder 

(VDR) (Simau et al., 2023). 

Indicators or dimensions contained in the ship's technical condition variables include: 1) 

Automatic Identification System (AIS): AIS is installed according to regulations and is in 

active condition, Ship data (name, MMSI, call sign, ship size) is appropriate and accurate, AIS 

signal transmission and reception are running normally, and AIS operation is understood by 
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the officer on duty; 2) Global Positioning System (GPS): GPS is functioning properly and 

provides accurate position, time and position synchronization is running normally, data display 

is easy to read and has no interference, and backup power sources are available; 3) Electronic 

Chart Display and Information System (ECDIS): ECDIS is operating normally and has been 

calibrated, the latest and most updated electronic map (ENC), appropriate safety alarm settings 

(safety depth, safety contour), and the navigation officer has an ECDIS certificate and 

competency; 4) Voyage Data Recorder (VDR): VDR is functioning and recording voyage data 

continuously, (microphone, sensor, and input interface are working normally, VDR alarm 

system is active and does not show any faults, periodic testing (annual performance test) 

(Shishkin et al., 2025). 

The technical condition of the ship has been studied by several researchers, including: 

(Sandler & Budashko, 2022), (Kushner & Mamontov, 2021), (Zakharchenko et al., 2020), and 

(Burkov, 2023) 

 
Table 1. Relevant Research Results 

No Author 

(Tahun) 

Previous Research Results Similarities With This 

Article 

Differences With This 

Article 
 

    1 (Fan et al., 

2023) 

 

The research results show a 

conceptual framework used to 

evaluate psychological aspects in 

maritime operations with 

accident scenarios or pre-accident 

conditions through situations or 

activities that occur on board the 

ship. 

Maritime Safety 

Assessment 

Incorporation of 

seafarer psychological 

factors into maritime 

safety assessment 

 

2 (Priyanto & 

Dinata, 2025) 

The results of the study show that 

the implementation of the Safety 

Management System (SMS) has a 

very important impact on the 

workforce on ships in reducing 

work accident statistics in the 

commercial ship engine area. 

Analysis of the 

Effectiveness of the 

Safety Management 

System (SMS) on 

Maritime Safety 

Reducing the Number 

of Work Accidents in 

the Engine Room 

 

3 (Suharto et al., 

2018) 

The results of this study explain 

the supervision of illegal fishing 

activities in the waters of the 

Sangihe Islands Regency, which 

is supported by law enforcement, 

the role of the Regional 

Government, and the awareness 

of fisheries business actors in 

complying with fisheries 

regulations. 

Ship Surveillance 

Analysis 

Analysis of Fishing 

Vessel Supervision to 

Combat Illegal Fishing 

in the Waters of the 

Sangihe Islands 

Regency 

 

4 (Sandler & 

Budashko, 

2022) 

The results of the study show 

that the sensor has a linear 

response, high resolution, an 

effective detection range below 

300 Hz, and very little 

temperature influence, making it 

reliable for use in ship engine-

boiler room conditions. 

Diagnosing Ship 

Engineering Conditions 

Improving Tools for 

Diagnosing the 

Technical Condition of 

Ship Electrical Power 

Installations 

 

Sumber: Processed by the Author 
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DISCUSSION 

Based on theoretical analysis, this literature review article reviews relevant articles, 

evaluates the influence of variables, and develops a conceptual research design. 

Based on the research findings, this article reviews relevant articles: 

Pengaruh Analisis Safety Management System (SMS) Terhadap Assessment Keselamatan 

Maritim 

Safety Management System (SMS) analysis is a systematic process to assess the 

effectiveness of the implementation of a safety management system in an organization or 

shipping operation through the evaluation of safety policies, hazard identification, risk 

assessment, operational procedures, human resource competencies, and monitoring and 

continuous improvement mechanisms, to ensure operational safety and prevention of maritime 

accidents. 

Safety Management System (SMS) analysis influences Maritime Safety Assessment; if 

SMS analysis is carried out appropriately and comprehensively, the maritime safety assessment 

will also be more accurate and reliable. This can be explained as follows: 1) Safety policies 

and compliance: SMS analysis assesses the level of compliance with applicable safety policies 

and procedures. Consistently implementing safety policies indicates a better level of 

operational safety in maritime assessments; 2) Hazard identification and risk assessment: The 

SMS's ability to identify potential hazards and control risks is the main basis for determining 

the level of shipping safety. The more systematic this process, the more accurate the safety 

assessment results will be; 3) Human resource competency and behavior: SMS analysis 

evaluates the competency, training, and awareness of crew members and related personnel. 

Competent and disciplined human resources directly contribute to increasing the value of 

maritime safety assessments; 4) Supervision, audits, and incident reporting: The existence of 

safety audits, incident reporting, and follow-up of findings in the SMS affects the reliability of 

safety assessments because they reflect the actual safety conditions in the field.  

Factors that influence Safety Management System (SMS) Analysis include: 

management commitment and policies, hazard identification and risk assessment, compliance 

with operational procedures and safety regulations, (human resource competence, training, and 

awareness), safety communication and reporting systems, supervision, audit, and evaluation of 

safety performance, ship maintenance and safety equipment reliability, emergency 

preparedness and response, change management, continuous improvement. 

Based on a review of the literature and previous relevant studies, it was found that 

Safety Management System (SMS) Analysis has an impact on Maritime Safety Assessment, 

which is in line with research conducted by (Todingan et al., 2025), (Zhang et al., 2023), and 

(Chuah et al., 2022). 

 

The Impact of Ship Surveillance on Maritime Safety Assessments 

Ship surveillance is a series of control and monitoring activities for ship operations to 

ensure that the ship, crew, cargo, and shipping activities comply with safety, security, and 

environmental protection requirements in accordance with applicable laws and regulations, in 

order to prevent violations and accidents in the shipping sector. 

Ship Surveillance influences Maritime Safety Assessment; if ship surveillance is 

carried out effectively and consistently, the maritime safety assessment will be more accurate 

and reliable. This can be explained as follows: 1) Compliance with safety regulations and 

standards: Ship surveillance ensures that ships meet safety, security, and seaworthiness 

requirements; 2) Technical condition and seaworthiness of ships: Through routine inspections 

and checks, ship surveillance assesses the technical condition of ships, including engines, 

navigational equipment, and safety equipment; 3) Operational and crew supervision: Ship 

surveillance also includes control over operational procedures and crew competency; 4) Law 

enforcement and follow-up of findings: Ship surveillance supported by law enforcement and 
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follow-up of safety violations or non-compliances strengthens the reliability of maritime safety 

assessments because it reflects the real conditions of safety in the field. 

Factors that influence Ship Supervision include the availability and competence of 

human resources for supervisors, the adequacy of supervisory facilities and infrastructure, 

supervisory budget support, clarity of regulations and standards for ship supervision, 

coordination and synergy between related agencies, supervision and reporting systems, 

compliance and awareness of ship owners and crew.  

Based on a review of the literature and relevant previous studies, it was found that Ship 

Surveillance has an impact on Maritime Safety Assessment, which is in line with research 

conducted by (Jiang et al., 2025), (Liu et al., 2020), (Roy et al., 2022), and (Liu et al., 2021). 

 

The Influence of Ship Technical Condition on Maritime Safety Assessment 

Ship Technical Condition is the physical and functional condition of a ship, including its 

structure, machinery, electrical systems, navigation equipment, and safety equipment. This is 

assessed based on technical standards and inspection results to ensure the ship can operate 

safely, reliably, and in accordance with applicable shipping regulations. 

The technical condition of a ship affects the Maritime Safety Assessment; if the 

technical condition of the ship is well maintained and meets seaworthiness standards, the 

maritime safety assessment will be more accurate and reliable. This can be explained as 

follows: 1) Seaworthiness of the ship and ship's machinery: checking the seaworthiness, 

structure, main engine, and supporting systems that are functioning properly is the main 

indicator of shipping safety and directly influences the results of the maritime safety 

assessment; 2) Reliability of navigation and safety equipment: Navigation equipment, 

communications, and safety equipment that are maintained and functioning optimally increase 

the level of operational safety of the ship as reflected in the assessment; 3) Ship maintenance 

and inspection: Implementation of routine maintenance and periodic technical inspections 

ensures that the condition of the ship remains up to standard, thereby strengthening the 

accuracy of the maritime safety assessment; 4) Prevention of failures and accidents: Good ship 

technical conditions reduce the potential for system failures and accidents, so that the maritime 

safety assessment better represents the actual safety conditions in the field. 

Factors that influence the technical condition of a ship include the maintenance and 

care of the ship, the age and intensity of the ship's operations, the quality and reliability of the 

ship's engines and equipment, the competence and skills of the ship's crew, the availability of 

spare parts and repair facilities, compliance with ship seaworthiness standards and regulations, 

operational environmental conditions, the results of ship inspections and technical audits. 

Based on a review of the literature and relevant previous studies, it was found that the 

technical condition of the ship has an impact on the Maritime Safety Assessment. This is in 

line with research conducted by (Sandler & Budashko, 2022), (Kushner & Mamontov, 2021), 

(Zakharchenko et al., 2020) & (Корягин et al., 2021). 

 

Conceptual Research Framework 

Based on the problem formulation, relevant research, and discussion, the conceptual 

framework for this article is shown in Figure 1. 
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Source: Processed by the Author 

Figure 1: Conceptual Framework 

 

Based on the conceptual framework above, the following analysis is needed: Analysis of 

the Safety Management System (SMS), Ship Supervision, and Ship Technical Conditions on 

Maritime Safety Assessment. In addition to the three exogenous variables that influence y1, 

there are many other variables, including: 

1) Crew Competence and Performance: (Rachman et al., 2024), (Anggoro, 2022), (Hasyanti 

& Farahna, 2024),  (Putri et al., 2023)  dan (Abbas & Irman, 2022). 

2) Safety Culture: (Turgo, 2024), (Altinpinar & Başar, 2022), (Rosnani, 2023), (Della et al., 

2024), dan (Santoso et al., 2020). 

3) Crew Experienced : (Wood et al., 2021), (Oliveira et al., 2020), (Purba & Siska, 2025), 

(Yanto &  Supartini, 2023), and (Zhang et al., 2024). 

 

CONCLUSION 

Based on the objectives, results, and discussion, the conclusion of this article is to 

formulate hypotheses for further research, namely: 

1) Safety Management System (SMS) analysis influences Maritime Safety Assessment; 

2) Ship Supervision influences Maritime Safety Assessment; and 

3) Ship Technical Condition influences Maritime Safety Assessment. 
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