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This study aims to analyze the influence of seafarer behavior on merchant seafarer performance, both
directly and indirectly through safety culture as a mediating variable. The background of the study is
based on the high contribution of human factors to maritime accidents and the importance of safety
culture in improving seafarer operational performance. The study used a quantitative approach
involving 100 merchant seafarers as respondents selected through a simple random sampling
technique. Data were analyzed using SmartPLS software to test the causal relationship between
variables in the structural model. The results showed that behavior significantly influenced seafarer
performance, behavior significantly influenced safety culture, and safety culture significantly
influenced seafarer performance. In addition, safety culture was proven to significantly mediate the
relationship between seafarer behavior and performance by translating behavior into concrete safety
actions. These findings reveal that consistent implementation of safety culture can shape positive
seafarer behavior, thereby improving operational performance and reducing the risk of accidents in the
maritime sector. The conclusion of the study confirms that strengthening safety culture is a key factor
in improving seafarer performance and reducing ship accidents. Practical implications, shipping
companies and port authorities need to strengthen safety culture through continuous training and
effective implementation of regulations.
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1. Introduction

Safety culture in the workplace is crucial, especially in the maritime industry, which has a high risk of ship accidents.
Good safety behavior includes proactively recognizing potential hazards, reporting risks or damage, and implementing
preventive measures. Lack of attention to the human-system relationship is referred to as the role of humans in maritime
accidents. Factors such as sophisticated ships, multinational seafarers, lack of competence, inadequate education and training
systems, and many others have resulted in an increase in maritime accidents due to human error, necessitating
improvements in human performance [1],

Human error can be defined as a deviation from expected human performance, provided the arbitrator does not make
a mistake. Errors that occur must have criteria to determine what constitutes an error and what does not. This distinction
concerns whether only human behavior is being examined or the system's overall performance.[2], The close relationship
between safety culture and the maritime industry is that the human factor is said to be the main contributor to accidents.
The human factor is responsible for many transportation accidents, whether by land, air, or sea, such as human actions
contributing to 60.6% of accidents at sea [3],

Communication is a crucial factor in ship safety; a team lacking effective communication increases the risk of errors.
Ineffective supervision can be seen in supervisors working alone or in isolation, which presents a risk stemming from
workload pressure. Reducing crew size can pose new challenges for assessing navigational risks on board [4],

This research idea is supported by previous research regarding seafarers' performance, which is measured not only by
technical ability but also by alertness in emergency situations, reliability in maintaining operational safety, and effectiveness
in working according to safety procedures. Safety remains one of the fundamental objectives of the IMO, but the most
important challenge is how to further improve maritime safety globally [5],

In this study, the performance of seafarers is based on individual competencies, but it is also necessary to know that the
factors that influence the performance of seafarers on board ships in the shipping industry consist of work-related stress
factors, physical stress factors, and psychosocial factors in the process of assessing the stress levels of seafarers working on
board ships [6],

This research contributes to companies in the shipping sector. First, it aims to improve the performance of seafarers on
merchant vessels by paying attention to behaviors related to psychosocial and environmental issues. In the shipping industry,
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seafarer performance is crucial for smooth operations, safety, and work efficiency on board.Second, this study seeks to create
safety culture on board ships that is integrated with ship operations, minimizes accidents, and ensures the smooth running
of watch duties during the voyage.

Human performance in maritime operations shows evidence of a positive correlation between individual factors and
behavior [7], [8], the difference analyzes the relationship between seafarer fatigue and the risk of accidents (especially ship
grounding) and has implications for making a major contribution to ship operational safety policies and work schedule
planning, as well as linking fatigue to real consequences (accidents) [7], Assessing the level of fatigue and mental disorders
of seafarers using subjective psychological measurement instruments. The results of the study indicate that subjective
measurements can be used to observe seafarers' conditions, but do not show a significant impact. The implications of the
study are diagnostic of seafarers' psychological conditions, relevant for mental health support and improving working
conditions from an individual perspective [8],

Various factors such as mental workload, emotions, and fatigue influence human behavior in daily work and decision¬
making processes.[9].Shipping companies recognize the importance of analyzing seafarers' work performance.!10], Thus,
improving seafarers' work performance is one of the determining factors for the success of shipping companies. Workforce
performance can be improved by further enhancing factors that can stimulate employee motivation, creativity, and job
satisfaction. Human resources are one of the fundamental elements in an organization which is one of the most effective and
important resources in bringing the organization to achieve its goals, so that managing employee attitudes and behavior
towards the organization is considered an important phenomenon [11].

Safety culture is a descriptive norm, meaning it is an individual's perception of what others actually do. Safety culture
can be defined as part of an organization's culture, which is the result of various interactions between people, behaviors, and
the organization [1], Safety culture at different levels of analysis can influence the types of unsafe behaviors, demonstrating
the importance of studying safety culture if one is to understand the influence of culture on safety in transportation. A
positive safety culture at one level of analysis (organizational) can mitigate the negative impact of safety culture at other
levels of analysis. A positive organizational safety culture can also mitigate the negative impact of challenging working
conditions on safety behaviors and workplace accidents [12], Surveys assessing safety culture, job demands, fatigue, mental
health, well-being, and safety performance indicate that while safety culture is perceived positively, a number of factors can
negatively impact safety. For example, data shows that high job demands negatively impact seafarers’ recovery and long¬
term well-being.!13].

Violation of procedures is generally identified as an important causal factor in accidents; this illustrates that there is a
need to study compliance and non-compliance in a broad context and to explore the factors that influence the tendency to
act in accordance with procedures. Safety climate is positively related to safety compliance, shipowners, shipmasters, and
stakeholders in the shipping industry must consider a broad multifactorial to improve safety compliance [14].Organizational
factors related to leader-member exchange and team-member exchange that influence seafarers' safety behavior. There is a
moderating role of safety climate in the relationship between leader-member exchange and team-member exchange and
safety behavior to improve safety performance [15], The operational performance of a shipping company is highly dependent
on the performance of its employees. Various factors, both internal and external to the company, influence seafarers'
performance on board. Safety culture, along with the work environment, ship specifications, and social impact, are among
the determining factors for seafarers' performance [10], The urgency of this research lies in the limited empirical studies that
integrate seafarer behavior, safety culture, and seafarer performance in a single structural model, particularly in the context
of merchant ships in Indonesia. Most previous studies position safety culture as an independent or descriptive variable, while
this study positions it as a mediating variable that explains the mechanism by which seafarer behavior can translate into
better operational performance. The significance of this research findings is not only academic in enriching maritime safety
literature, but also practical for shipping companies and port authorities in designing behavior-based safety policies to
improve performance and reduce ship accidents.
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2. Method

This study uses a quantitative approach to analyze the influence of behavior through safety culture on seafarers'
performance on merchant vessels. The quantitative approach was chosen because it can provide an accurate statistical
picture of the relationship between variables in a measurable, testable, and generalizable manner. The object of this study is
located at Berlian Port, Tanjung Perak, Surabaya, which is one of the main ports in Indonesia with quite heavy commercial
ship traffic. The types of vessels that are the focus of this study are commercial vessels such as cargo ships, tankers, and
container ships that are berthed at the port. These vessels were chosen because their operational activities reflect the real
dynamics of seafarers' work in the context of safety and operational performance.

The population in this study was all seafarers working on merchant ships docked at Berlian Harbor. A sample size of
100 respondents was selected using a simple random sampling method, where each member of the population has an equal
chance of being selected. The selection of respondents took into account efficiency of time, effort, and cost, while still
ensuring the reliability and representativeness of the data. Data were collected using a questionnaire instrument designed
based on the constructs of three main variables: seafarer behavior as the endogenous variable, safety culture as the mediating
variable, and seafarer performance as the exogenous variable. Each indicator in the questionnaire was measured using a 5-
point Likert scale, and the questionnaires were distributed directly to seafarers on board ships or around port docks. This
aimed to obtain actual and contextual data based on field conditions. The following is a flowchart in the stages of this
research:
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Figure 1. Research Stage Flowchart

Based on the flowchart of the research stages, the work process is carried out in stages as follows: Identification of
problems based on the phenomenon of safety and performance of seafarers on merchant ships, Literature study of behavioral
theories, occupational safety, and performance in the maritime sector, Formulation of conceptual frameworks and
hypotheses based on theories and previous research results, Selection of quantitative research methods and preparation of
questionnaires according to variable constructs, Data collection by distributing questionnaires to respondents according to
sample characteristics, Data processing and analysis using SmartPLS-based statistical software, Interpretation of analysis
results and hypothesis testing to answer research objectives, Preparation of conclusions and strategic recommendations for
improving safety culture and seafarers' performance.

The data was analyzed using SmartPLS (Partial Least Squares) software because this method is capable of measuring
causal relationships between latent variables and processing models with complex indicators, even with a limited sample
size. The analysis process included:

Convergent validity test (outer loading > 0.7 and AVE > 0.5),
Construct reliability test (Composite Reliability > 0.7),
Discriminant validity test (cross loading),
Test the structural model (inner model) through the R2, Q2, and
Path significance test (path coefficient) based on the t-statistic and p-value.

The final objective of this study is to determine the extent to which seafarer behavior influences performance, both
directly and indirectly through safety culture. The second objective is to provide an empirical overview of the importance of
safety culture in improving seafarer performance. The third objective is to develop strategic recommendations for shipping
companies, port operators, and maritime safety regulators to improve the effectiveness of seafarer management in terms of
safety and performance.

3. Results and Discussion

The construction of the path diagram for this study uses partial least square (PLS) which is presented in the Figure 2.
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Figure 2. Path Diagram Construction

Figure 2 shows the structural relationship between behavioral variables (P), safety work culture (BI<), and seafarer
performance (KP). The one-way arrow depicts the causal relationship tested in the Partial Least Square (PLS) model, while
the path coefficient value indicates the magnitude of the influence between variables. Seafarer Behavior (P) measured
through two main dimensions, namely psychosocial and work environment. The psychosocial dimension includes work
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motivation (PI.1), job satisfaction (P1.2), and stress management (P1.3) which describe the mental and emotional condition
of seafarers in carrying out operational duties on board. Meanwhile, the work environment dimension includes the work
environment (P2.1), safety facilities (P2.2), and work relationships (P2.3) which reflect the physical conditions and social
relationships that support seafarers' work behavior.

Safety Culture (BK)measured through four dimensions, namely knowledge, skills, experience, and training. The
knowledge dimension includes safety knowledge (BK1.1) and risk awareness (BK1.2) which relate to seafarers'
understanding of procedures and potential work hazards. The skill dimension consists of safety skills (BK2.1 ) and emergency
response (BK2.2) which reflect the seafarers' ability to apply safety procedures, especially in emergency conditions. The
experience dimension includes work experience (BK3.1 ) and incident learning (BK3.2) which demonstrates the role of work
experience in improving safety awareness and practices. Furthermore, the training dimension includes safety training
(BK4.1) and work readiness (BK4.2) as indicators of seafarers' readiness to face operational risks through continuous learning.
Seafarer Performance (KP) is measured through three dimensions, namely individual ability, shipowner demands, and safety.
The individual ability dimension includes work ability (KPl.l) and work accuracy (KP1.2) which describe the competence
and reliability of seafarers in carrying out tasks. The shipowner's requirements include operational standards (KP2.1) and
work targets (KP2.2), which reflect performance achievements in line with shipping company expectations. Meanwhile, the
safety dimension consists of safety compliance (KP3.1) and accident prevention (KP3.2), which demonstrates seafarers'
contributions to maintaining ship operational safety.

Safety culture is positioned as a mediating variable explaining the indirect influence of behavior on seafarer
performance. The outer model evaluation of this research is to ensure the validity and reliability of each indicator and
construct. Validity is measured using convergent and discriminant validity, while reliability is measured using the R-square
value. Average Variance Extracted (AVE) is a measure of convergent validity that shows how much variance is captured by a
construct compared to the variance caused by measurement error. AVE is calculated using the following equation:
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(1)

Where:

(loading2) is the sum of the squares of all outer loading values on a construct;
n is the number of indicators of the construct.

A good AVE value is > 0.5, which means that more than 50% of the indicator's variance is explained by the construct it
measures. The results of the convergent validity test were assessed based on outer loading > 0.7 and average variance
extracted (AVE) > 0.5, which are presented in Table 1.

Table 1. Convergent Validity Test Results
Indicators of each statement item Factor loading ConclusionVariables

Valid
Valid

Pl.l 0.849
0.844
0.880
0.869
0.805
0.841

PI.2
PI.3 Valid

Behavior (P)
P2.1 Valid
P2.2 Valid

ValidP2.3
ValidBK1.1

BK1.2
BK2.1
BK2.2
BK3.1
BIO.2
BK4.1
BK4.2

0.841
0.856
0.722
0.812
0.870
0.837
0.744
0.858

Valid
Valid
Valid
Valid

Safety Culture (BI<)

Valid
Valid
Valid
Valid
Valid

KPl.l
KP1.2
KP2.1
KP2.2
KP3.1
KP3.2

0.849
0.807

Seafarer Performance 0.851 Valid
(KP) 0.873

0.899
0.790

Valid
Valid
Valid

Based on Table 1, all indicators in the three variables namely Behavior (P), Safety Culture (BK), and Seafarer
Performance (KP) have a factor loading value above 0.7. For example, the first indicator of the Behavior variable in the third
question (PI.3) has a loading of 0.880, the third indicator of the safety culture variable in the first question (BK3.1) is 0.870,
and the third indicator of the Seafarer Performance variable in the first question (KP3.1) is 0.899, all of which indicate that
these indicators have a strong correlation with the variables they measure. All factor loading values that exceed the threshold
indicate that the indicators in this model meet the requirements for convergent validity. This shows that each indicator
consistently and significantly reflects the intended latent construct. The convergent validity test was also carried out by
determining the average variance extracted (AVE) value presented in Table 2.

Table 2. Average variance extracted (AVE) value
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Variables AVE

Behavior (P)
Safety Culture (BK)

Seafarer Performance (KP)

0.719
0.671
0.715

Based on Table 2 ValuesAVE (shows a value of more than 0.5 for each variable, meaning that the measurement model
has met convergent validity, and the indicators used in this study are declared valid in measuring their respective constructs.

Discriminant validity is conducted to ensure that each indicator in the model only reflects the construct (latent variable)
it represents and does not have a higher correlation with other constructs. One method to test discriminant validity is to
compare the cross-loading value of each indicator against all latent variables in the model. The cross-loading value of each
indicator on the formed variable is presented in Table 3.

Table 3. Discriminant Test Results of Cross Loading Values
Sailor

Performance (KP)
Variable Behavior (P) Safety Culture (BK)

Pl.l 0.849
0.844
0.880
0.869
0.805

0.786
0.822
0.824
0.837
0.788
0.789

0.800
PI.2 0.756

0.772
0.807
0.752
0.790

PI.3
Behavior (P)

P2.1
P2.2
P2.3 0.841

BK1.1
BK1.2
BK2.1
BK2.2
BK3.1
BIG.2
BK4.1
BK4.2

0.803
0.796
0.689
0.791
0.812

0.841
0.856
0.722
0.812
0.870
0.837
0.744
0.858

0.751
0.798
0.748
0.731
0.835
0.771
0.736
0.774

Safety Culture (BK)

0.781
0.728
0.833

KP1.1
KP1.2
KP2.1
KP2.2
KP3.1
KP3.2

0.769
0.702
0.802
0.832
0.835
0.716

0.824
0.743
0.779
0.824
0.876
0.702

0.849
0.807
0.851
0.873
0.899
0.790

Seafarer Performance (KP)

Based on Table 3 presents the results of the cross-loading test between indicators from three main variables: Behavior
(P), Safety Culture (BK), and Seafarer Performance (KP). Based on the Table 1, it is known that each indicator has the highest
loading value on the construct it represents, and these values are all above 0.7. This indicates that these indicators have a
stronger correlation with their original variables compared to other variables.

Construct reliability test. The aim is to determine the extent to which the indicators of a latent variable consistently
measure the construct. One measure used to assess construct reliability in the Partial Least Squares (PLS) approach is
Composite Reliability (CR). A good CR value is above 0.70, indicating that the construct has a high level of internal consistency
and is reliable. The reliability test in this study uses composite reliability which can be presented in Table 4.

Table 4. Composite Reliability
Variables Composite Reliability

Behavior (P)
Safety Culture (BK)

Seafarer Performance (KP)

0.922
0.931
0.924

Based on Table 4, it shows that the composite reliability value has a value greater than 0.70. This means that the three
variables have excellent reliability and are reliable. Thus, it can be concluded that the indicators of each construct consistently
reflect the latent variables being measured. These results strengthen the validity and reliability of the measurement model
in this study, allowing the model to be used for further analysis, such as hypothesis testing in the inner model.

Structural model/inner model evaluation is conducted to see the relationship between latent variables. One of the
measures used in the Partial Least Square (PLS) approach to assess model fit is Goodness of fit can be known by the Q2 value,
the Q.2 value can be calculated using the R2 value of each endogenous in the model. The Q2 value is presented in Table 5.

Table 5. Structural model evaluation
Variables R Square R Square Adjusted

Safety Culture (BK)
Seafarer Performance (KP)

0.907
0.888

0.906
0.885

Based on Table 5, the R Square can be known as Q2 as follows: Q2 = 1-(1-R12) (1-R22) = 1- (1-0.907) (1-0.888) = 0.9 =
90%. This shows that the model has excellent predictive ability, where 90% of the data variability can be explained by the
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model. Specifically, the model can explain the safety culture variable by 90% and the seafarer performance by 88%, while the
rest is explained by other factors outside the model. Meanwhile, the hypothesis test in this study can be presented in Table
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6.

Table 6, Hypothesis Testing
Influence

between variables
T

Path coefficient P Value Information
Statistics(Q/STDEV)

Significant
Influence

Significant
Influence

Significant
Influence

Significant
Influence

P KP 0.276 2,160 0.031

P BK 0.953 55,376 0.000

BI< KP 0.676 5,455 0.000

P BK KP 0.644 5,536 0.000

Based on Table 6, the research hypothesis can be explained as follows:
1. HI : Behavior has a significant influence on sailor performance

The magnitude of the influence of behavior on seafarer performance is 0.276 with a t statistic of 2.160 > 1.96 and a
P Value of 0.031 < 0.05, so it can be interpreted that behavior has a significant influence on seafarer performance.
The results of the path coefficient, t-statistic, and P-values obtained indicate that the higher the behavioral value of
a seafarer, the higher the seafarer's performance will be. Thus, the first hypothesis stating that behavior has a
significant effect on seafarer performance can be accepted (HI is accepted).

2. H2: Behavior has a significant influence on safety culture
The magnitude of the influence of behavior on safety culture is 0.953 with a t statistic of 55.376 > 1.96 and a P Value
of 0.000 < 0.05, so it can be interpreted that behavior has a significant influence on safety culture.The results of the
path coefficients, t-statistics, and P-values obtained indicate that the higher the seafarers' behavioral values, the
higher the safety culture. Therefore, the second hypothesis, which states that behavior has a significant effect on
safety culture, is accepted (H2 is accepted).

3. H3: Safety culture has a significant influence on seafarer performance.
The magnitude of the influence of safety culture on seafarer performance is 0.676 with a t statistic of 5.455 > 1.96
and a P Value of 0.000 < 0.05, so it can be interpreted that safety culture has a significant influence on seafarer
performance.The results of the path coefficients, t-statistics, and P-values obtained indicate that the higher the
safety culture possessed by seafarers, the higher the seafarer performance will be. Thus, the third hypothesis stating
that safety culture has a significant effect on seafarer performance can be accepted (H3 is accepted).

4. H4: Safety culture as a mediating variable has a significant influence on the influence of behavior on seafarer
performance.
The magnitude of the influence of behavior on seafarer performance with safety culture as a mediating variable is
0.644.276 with a t statistic of 5.536 > 1.96 and a P Value of 0.000 < 0.05 so that it can be interpreted that safety
culture as a mediating variable has a significant influence between behavior on seafarer performance. So, the fourth
hypothesis states that safety culture as a mediating variable influential significant relationship between behavior
and acceptable seafarer performance (H3 is accepted).

3.1. Discussion

3.1.1. Behavior has a significant influence on sailor performance

According to the hypothesis testing in Table 6, it shows that behavior has a positive and significant influence on sailor
performance. ( = 0.276; p < 0.05) This means that to achieve high seafarer performance, it is necessary to pay attention to
behavior, especially those related to psychosocial and environmental indicators. In the shipping industry, seafarer
performance is crucial for operational smoothness, safety, and work efficiency on board. This finding is consistent with
research [16], [17] which states that work behavior and psychosocial conditions play an important role in determining the
operational performance of seafarers.

Sailor performance refers to the successful completion of task-related behaviors [18], In this study, behavioral variables
with psychosocial indicators include factors related to the mental and emotional conditions of sailors. Seafarers with stable
psychosocial conditions, such as high motivation, job satisfaction, and low stress levels, will be more focused and meticulous
in carrying out loading and unloading procedures, arranging ballast, and monitoring the ship's draft and trim. This is crucial
for maintaining ship stability, especially when facing changing sea conditions. Motivation and job satisfaction, the
enthusiasm and satisfaction of ship crews in carrying out daily tasks in ship operations.Stress and anxiety, the level of mental
pressure experienced by ship crews during their duties, especially in challenging work environments.

Workload significantly impacts the reliability of the navigator's behavior on board the ship [19], Social support,
relationships between crew members, and effective communication. The impact on sailor performance is that motivated and
psychosocially balanced sailors tend to have the ability to make the right decisions, quickly adapt to emergency situations
on board, and complete tasks effectively. Regarding shipowner demands, when psychosocial stress is well managed, sailors
will be better able to meet shipowner expectations, because they demonstrate high dedication and commitment to
established work standards. Fulfilling safety, a stable psychosocial condition contributes to compliance with safety
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procedures. Sailors who are not disturbed by excessive stress will tend to be more vigilant and consistent in carrying out
safety procedures. Stress management styles depend on their position in the ship's hierarchy [20],

Environmental indicators relate to the physical and social conditions on board, including facilities and infrastructure.
These include the availability or completeness of safety equipment, accommodation conditions, lighting, and ventilation that
support seafarers' work. Regarding work comfort, safe and comfortable working conditions will support work productivity,
such as ergonomic space arrangement and noise reduction. Physical environmental factors on board can impact seafarers'
rest comfort [21]. Meanwhile, social relations and work culture are defined as a conducive work atmosphere and the values
and norms applied on board. The influence of environmental indicators on behavioral variables affecting seafarer
performance is based on individual capabilities. A supportive onboard work environment can provide space for seafarers to
optimize their skills. Adequate facilities and a comfortable environment can improve concentration and accuracy in carrying
out tasks. For shipowners who place high demands on seafarers' performance, supported by good environmental conditions,
seafarers are better able to meet operational standards set by the shipowner, because they work in conditions that minimize
the potential for error. To ensure safety, a safe and well-maintained work environment directly supports safety procedures.
The availability of complete safety equipment and conducive physical conditions can play a significant role in reducing the
number of ship accidents.

Optimal seafarer performance is achieved when both psychosocial and environmental indicators support each other.
Even if seafarers possess good technical skills, without psychosocial support such as motivation and stress management,
their performance can decline. Seafarers' behavior, mood, and lifestyle influence performance [22], Similarly, inadequate
work facilities can hinder the application of these skills. Meeting shipowner expectations depends heavily on a combination
of mental (psychosocial) readiness and physical working conditions (environment). Training that integrates psychosocial
aspects and infrastructure improvements can help seafarers meet stringent operational standards. High safety standards can
be met if seafarers work in a stable psychological state and a safe working environment. Mental wellness programs and
improvements to safety facilities on board are strategic steps to achieve this goal. A ship's durability is greatly influenced by
how consistently and consistently it is operated and maintained. Motivated and stress-manageable sailors tend to
demonstrate high levels of dedication to daily inspections, leak checks, and hull maintenance, thereby extending the ship's
lifespan and preventing structural damage.
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3.1.2. Behavior has a significant influence on safety culture

Safety culture on board a ship is the main foundation in maintaining operational integrity, reducing the risk of accidents,
and ensuring the smooth running of tasks during the voyage. Behavioral variables, which include psychosocial and
environmental aspects, have a vital role in shaping safety culture on board. The influence of behavior on psychosocial
indicators of safety culture, namely on knowledge. Motivated seafarers and those with social support tend to be more open
to receiving information and updating their knowledge regarding safety procedures. Furthermore, the skill indicator, good
psychosocial conditions can help seafarers in honing technical skills through independent learning and teamwork.
Furthermore, the experience indicator, effective stress management allows seafarers to learn from difficult situations and
integrate those experiences into safety practices. Types of negative safety compliance behaviors are indicators of a decline
in the level of safety culture. Safety culture at various levels of analysis can influence various types of unsafe behaviors which
in turn affect the risk of work accidents [23],

The environmental indicator influencing the safety culture indicator is knowledge. A supportive work environment
with adequate facilities facilitates access to information sources and documented safety procedures. Skills, safe and
comfortable physical conditions allow seafarers to practice and implement technical skills consistently. Experience, a
conducive work environment can create opportunities for seafarers to engage in real-life situations that increase practical
experience in dealing with potential risks. Training, adequate infrastructure can support the implementation of regular
training and emergency simulations, which are important aspects in improving preparedness to face critical situations.

The relationship between psychosocial and environmental factors in building a safety culture on board a ship is through
the integrity of knowledge and skills. Seafarers who are psychosocially supported and work in a conducive environment will
more quickly absorb safety knowledge and apply it in practice, thereby continuously improving their skills. A characteristic
of a safety culture is a commitment to safety [24], another important aspect of safety culture is the culture of information,
reporting, and learning and reflecting on practices [25], [26].Prevent major accidents through system management and
layered defenses. Leveraging experience, good stress management and a safe environment allows seafarers to reflect on their
experiences, so that learning from critical situations can be internalized into work habits [25], Health risk perception &
community resilience based on local wisdom [26], Optimizing training, motivation and social support encourage active
participation in training, while a supportive physical environment can facilitate the practical process, both through
simulations and regular exercises.

3.1.3. Safety culture has a significant impact on seafarer performance

A safety culture on board a ship is a key element in effective shipping operations. Implementing a strong safety culture
not only increases awareness and adherence to procedures but also impacts the overall performance of seafarers. Seafarer
performance is measured by individual capabilities, the extent to which seafarers meet shipowner demands, and success in
meeting safety standards.

The impact of safety culture on seafarer performance. Individual capabilities, knowledge integrity, and skills. Adequate
knowledge of safety regulations and technical skills honed through training and experience enhance the ability of individual
seafarers to perform their duties. The primary objective of the International Safety Management Code is to create a culture
of safety in the maritime industry [27], The right decisions, a strong safety culture equips seafarers with the ability to make
quick and correct decisions in emergency situations, which is a key indicator of optimal individual performance.
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Shipowners demand high operational standards. Shipowners demand high work standards and strict adherence to

safety procedures. A safety culture internalized through knowledge, skills, experience, and training better prepares seafarers
to meet these expectations. Trust and reputation: By implementing a consistent safety culture, shipping companies can
increase shipowner trust, as seafarers demonstrate commitment and professionalism in every aspect of their operations.

Fulfillment of ship safety through compliance with safety procedures. Good knowledge and training ensure that every
seafarer understands and consistently implements safety procedures, thereby ensuring safety standards are met. Regarding
risk reduction, skills and experience enable effective risk identification and mitigation, which directly impacts safety
compliance on board. In monitoring and evaluation systems, a good safety culture can also create a continuous internal
evaluation system to assess and improve the implementation of safety procedures.

The relationship between safety culture and seafarer performance in this study is reflected in the improvement of
individual capabilities. Seafarers who are continuously equipped with the latest information and training will be more
responsive and reliable in dealing with various situations, both routine and emergency. Meanwhile, in meeting the demands
of shipowners, the high standards set by shipowners can be met well because seafarers have adequate competence and
readiness. Organizations, companies, and departments largely depend on the skills and knowledge of employees to stay in
business [28], Compliance with safety standards, with a deep understanding and high operational capabilities, seafarers are
able to maintain and improve safety on board ships, reduce the risk of accidents, and create a safer working environment.
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3.1.4. Safety culture as a mediating variable has a significant influence on the influence of behavior on seafarer
performance.

Safety culture on board ships acts as a mediating variable, meaning that safety culture is not only an end result but also
a mechanism that strengthens the relationship between seafarers' behavior and their operational performance. The results
of this fourth hypothesis, presented in Figure 1 and Table 6, demonstrate that safety culture has a strong mediating role ( =
0.644). The results of this study are in line with thatseafarers' activities are controlled by a planned system [29], Safety culture
in this study is the result of the interaction between knowledge, skills, experience, and training applied on board. The results
of this study are in line with the findings of other studies, namely that safety culture has an influence on pro-safety and pro-
environmental behavior [30], The results of this study indicate that safety culture can function to internalize knowledge.
Seafarers who continuously receive information and updates regarding safety regulations from shipping company managers
will be more aware of potential risks and preventative measures. Seafarers can hone their skills; practical skills acquired
through training and experience enable them to respond to emergencies. Optimizing experience, meaning learning from
previous experiences allows seafarers to make more informed decisions in the future. Furthermore, strengthening training,
meaning that ongoing training programs can ensure that seafarers have the latest knowledge and skills relevant to safety
standards. Through behavioral characteristics in decision-making, ship collisions can be avoided [31],

Safety culture as a mediator has a significant influence on the relationship between behavioral variables and seafarer
performance, namely by translating behavior into safety actions. Safety culture influences safety behavior [12]. Merchant
seafarers with positive psychosocial behavior and a supportive onboard work environment tend to internalize safety values
more quickly through a safety culture. This ensures that the knowledge and skills acquired by seafarers are not only retained
but also consistently applied. This research, supported by the role of embedded climate and psychological capital in the
relationship between perceived psychological well-being and perceived ethical climate, demonstrates positive
organizational attitudes and behaviors [32], Then facilitate the transfer of knowledge and experience. Through systematic
training programs and strengthening field experience, safety culture ensures that each seafarer can develop the individual
capabilities necessary to meet shipowner demands and safety standards. Safety culture is a way of thinking or acting that is
relevant to safety through negotiation with people in a social environment [12], Next, strengthen the link between theory
and practice. A strong safety culture integrates theoretical aspects (knowledge and training) with practical practices (skills
and experience), so that positive seafarer behavior is directly reflected in high operational performance.

4. Conclusion

Based on the results of the Partial Least Square (PLS) analysis, this study concludes that seafarer behavior has a
significant influence on seafarer performance ( = 0.276), behavior has a very strong influence on safety culture ( = 0.953),
and safety culture has a significant influence on seafarer performance ( = 0.676). Safety culture is proven to act as a
significant mediating variable with an indirect effect of 0.644. The results of this study confirm that improving seafarer
performance depends not only on technical competence, but also on strengthening behavior and systematic internalization
of safety culture on board. Safety culture internalizes safety values and ensures that positive seafarer behavior can be
translated into concrete actions on board merchant vessels. The commercial vessels in this study are cargo ships, tankers,
container ships, and passenger ships. Determining the type of commercial vessel is crucial because each type of vessel has
different operational characteristics and levels of safety risks. Safety culture serves as a performance enhancer for seafarers,
meaning that a safety culture can help seafarers be more prepared, professional, and consistent in meeting established
operational and safety standards. A well-established safety culture on board can mediate the link between behavioral aspects
and seafarer performance outcomes. Therefore, shipping companies need to emphasize the development and maintenance
of a strong safety culture as a primary strategy to improve seafarer performance and achieve safe and efficient ship
operations.



–

ć č ć č ć š ć “

“ ”

“ –

”

“ ” 

–

“

” –

şİ İ ı ğ “

” –

–

–

“ ” 

“

” –

“

”

–

“ ”

“ ”

“

”

ż “

–

“

” –

“

”

“

”

“ ”

– –

–

š ć č Ž ć “

’ ”

Kapal: Jurnal Ilmu Pengetahuan dan Teknologi Kelautan, 23 (2) (2026):162-171 170
Acknowledgements

The author gratefully acknowledges the technical support provided by the Faculty of Maritime Vocational Studies (FVP)
and the Institute for Research and Community Service (LPPM) of Hang Tuah University. He also thanks the reviewers of this
research for their helpful comments, which have significantly improved the quality of this article.

References

[1] E. Etman and A. Halawa, "Safety culture, the cure for human error: A critique,"8th Annu. Gen. Asem. 2007 - Int. Assoc.
Marit. Univ., pp. 115 125,2020.

[2] N. Hasanspahi , V. Fran i , S. Vuji i , and M. Mandu i , Safety leadership as a means forsafe and sustainable shipping,"
Sustainability, vol. 13, no. 14, 2021, doi: 10.3390/sul3147841

[3] EMSA, Annual overview of marine casualties and incidents 2021, 2021.
[4] C. Liu, Human machine cooperation research for navigation of maritime autonomous surface ships: A review and

consideration, Ocean Engineering, vol. 246, 2022. doi: 10.1016/j.oceaneng.2022.110555.
[5] E.E. Mitropoulos, Challenges for the International Maritime Organization in the 21st Century, NATSHIP, 2004.

Melbourne, Australia, 2004.
[6] P.D. Nguyen, C.X. Dang, L.D. Nguyen, "Would Better Earning, Work Environment, and Promotion Opportunities Increase

Employee Performance? An Investigation in State and Other Sectors in Vietnam,"Pub/ic Organization Review, vol. 15,

no. 4, pp. 565 579, 2015, doi: 10.1007/sl1115-014-0289-4.
[7] M.J. Akhtar and I.B. Utne, Human fatigue's effect on the risk of maritime groundings - A Bayesian Network modeling

approach, SafetyScience, vol. 62, pp. 427 440, 2014, doi: 10.1016/j.ssci.2013.10.002.
[8] E. Bal Be k£, L. Tavaco lu, and ozcan Arslan, The subjective measurement of seafarers' fatigue levels and mental

symptoms, Maritime Policy Management, vol. 43, no. 3, pp. 329 343, 2016, doi: 10.1080/03088839.2015.1047426.
[9] Fanet al„ "The role of the prefrontal cortex and functional connectivity during maritime operations: an fNIRS study,"

Brand Behav, vol. 11, no. 1, 2021. doi: 10.1002/brb3.1910
[10] E.P. Massami and M.M. Manyasi, "Analysis of determinants of work performance for seafarers based on fuzzy Electre

model,"Journal ofShipping and Trade, vol. 6, no. 1, 2021. doi: 10.1186/s41072-021-00088-0.
[11] M. Yorulmaz, "The Effect of Organizational Attitudes and Behaviors on Job Performance in Maritime Transportation

Sector Employees,"/ourna/ of ETA MaritimeScience, vol. 7, no. 1, pp. 79 96, 2019. doi: :10.5505/jems.2019.48379
[12] T. Naevestad, R.O. Philips, K.V. Storkersen, A. Laiou, G. Yannis "Safety culture in maritime transport in Norway and

Greece: Exploring national, sectorial and organizational influences on unsafe behavior and work accidents," Marine
Policy, vol. 99, pp. 1 13, 2019, doi: 10.10l6/j.marpol.2018.l0.00l.

[13] D. Andrei, MR Grech, M. Griffin, and A. Neal, Assessing The Determinants Of Safety Culture In The Maritime Industry,
The InternationalJournal of Maritime Engineering, vol. 162, no. A4, 2021.

[14] 0. Dahl, J. Fenstad, and T. Kongsvik, Antecedents of safety-compliant behavior on offshore service vessels: a multi¬
factorial approach, Maritime Policy & Management, vol. 41, no. 1, pp. 20 41, 2014. doi:

10.1080/03088839.2013.780311.
[15] S.-Y. Chen, L. Chin-Shan, Y. Kung-Don, S. Kuo-Chung, G. Jiunn-Liang, and J.-M. and Pan, Enablers of safety citizenship

behaviors of seafarers: leader-member exchange, team-member exchange, and safety climate, Maritime Policy &
Management, vol. 50, no. 1, pp. 81 96, 2023, doi: 10.1080/03088839.2021.1959077.

[16] J. Fenstad, 0. Dahl, and T. Kongsvik, Shipboard safety: exploring organizational and regulatory factors, Maritime
Policy & Management, vol. 43, no. 5, 2016. doi:10.1080/03088839.2016.1154993

[17] J. Laurent, N. Chmiel, and I. Hansez, "Personality and safety citizenship: the role of safety motivation and safety
knowledge,"He/iyon, vol. 6, no. 1, 2020. doi: 10.1016/j.heliyon.2020.e03201.

[18] F. Gunhan, Measuring seafarers' work performance at sea, Maritime Studies Department, Istanbul Technical
University Maritime Faculty, Istanbul, Turkey: Nova Science Publishers, Inc., 2023.

[19] Y. Ma, Q. Liu, L. Yang, and H. Meng, Recognition of marine navigators' workload based on eye movement features using
bridge simulation, SafetyScience, vol. 178, 2024, doi: doi.org/10.1016/j.ssci.2024.106607.

[20] J. Szafran-Dobrowolska, M. Grubman-Nowak, M. Renke, M. Je ewska, The psychosocial burden and stress coping
strategies among seafarers," Int. Marit. Health, vol. 74, no. 2, pp. 122 128, 2023. doi: 10.5603/IMH.2023.0018.

[21] E.A.Schmied, E.M. Harrison, R.G. Dell'Acqua, V.G. Perez, G. Glickman, S.L. Hurtado, A Qualitative Examination of Factors
That Influence Sleep Among Shipboard Sailors, Mil.Med., vol. 186,pp.E160 E168, 2021, doi: 10.1093/milmed/usaa321.

[22] S.A. Chabal, R.R. Markwald, E.D. Chinoy, Life onboard a submarine: Sleep, fatigue, and lifestyle behaviors of sailors on
a circadian-aligned watchstanding schedule, Appl.Ergon., vol. 119, p. 104321, 2024, doi:
10.1016/j.apergo.2024.104321.

[23] T. Naevestad, A. Laiou, R.O. Philips, T. Bjornskau, G. Yannis Safety culture among private and professional drivers in
Norway and Greece: Examining the influence of national road safety culture, Safety, vol. 5, no. 2, 2019, doi:
10.3390/safety5020020.

[24] R. Flin, K. Mearns, P. O'Connor, R. Bryden, Measuring safety climate: Identifying the common features, SafetyScience,

vol. 34, no. 1 3, pp. 177 192, 2000, doi: 10.1016/S0925-7535(00)00012-6.
[25] N. Pidgeon, "Risk assessment, risk values and the social science program: Why we do need risk perception research,"

Reliability Engineering & System Safety, vol. 59, no. 1, pp. 5 15, 1998, doi: 10.1016/S0951-8320(97)00114-2.
[26] J. Reason,Managing the Risks of Organizational Accidents, 1st ed. London: Ashgate, 1997.
[27] D. Mi kovi , R. Iv e, M. Hess, . Koboevi , The Influence of Shipboard Safety Factors on Quality of Safety Supervision:

Croatian Seafarer s Attitudes, Journal of Marine Science and Engineering., vol. 10, no. 9, 2022, doi:

https://www.mdpi.com/2071-1050/13/14/7841
https://www.sciencedirect.com/science/article/pii/S0029801822000294
https://link.springer.com/article/10.1007/s11115-014-0289-4
https://www.sciencedirect.com/science/article/pii/S0925753513002270
https://www.tandfonline.com/doi/full/10.1080/03088839.2015.1047426
https://pubmed.ncbi.nlm.nih.gov/33151030/
https://link.springer.com/article/10.1186/s41072-021-00088-0
https://jemsjournal.org/articles/the-effect-of-organizational-attitudes-and-behaviours-on-job-performance-in-maritime-transportation-sector-employees/jems.2019.48379
https://www.sciencedirect.com/science/article/pii/S0308597X18301106
https://www.tandfonline.com/doi/abs/10.1080/03088839.2013.780311
https://www.tandfonline.com/doi/abs/10.1080/03088839.2021.1959077
https://www.tandfonline.com/doi/full/10.1080/03088839.2016.1154993
https://www.sciencedirect.com/science/article/pii/S2405844020300463
https://www.sciencedirect.com/science/article/pii/S0925753524001978
https://pubmed.ncbi.nlm.nih.gov/37417846/
https://pubmed.ncbi.nlm.nih.gov/33516158/
https://pubmed.ncbi.nlm.nih.gov/38820921/
https://www.mdpi.com/2313-576X/5/2/20
https://www.sciencedirect.com/science/article/pii/S0925753500000126
https://www.sciencedirect.com/science/article/pii/S0951832097001142


“ ” –

–

“

”

“ ”

“

”

Kapal: Jurnal Ilmu Pengetahuan dan Teknologi Kelautan, 23 (2) (2026):162-171 171
10.3390/jmsel0091265.

[28] UC Arican and K. Koyuncu, Employee loyalty and motivation in the maritime industry, 2023, pp. 225 246.
[29] F. Buscema, A. Grandi, and L. Colombo, "How can seafarers do it? Qualitative research in psychosocial risks of South

Italy's seafarers," int. Marit. Health, vol. 74, no. 1, pp. 54 61, 2023. doi: 10.5603/IMH.2023.0006.
[30] P.S. Szwed, M.E. Manuel, Proposing a Validation Tool for IMO Model Courses to Evaluate Alignment of Outcomes,

Activities, and Assessment(Conference Paper), in Proceedings of the International Association of Maritime Universities
Conference, International Association of Maritime Universities, 2022.

[31] H. Rong, A.P. Teixeira, C.G. Soares, Ship collision avoidance behavior recognition and analysis based on AIS data, Ocean
Engineering, vol. 245, 2022, doi: 10.1016/j.oceaneng.2021.110479.

[32] M. Yorulmaz, F.S. Basol, Yacht crews’ perceptions of ethical climate, safety climate, psychological capital and
psychological well-being inTurkiye, Maritime Business Review, vol. 9, no. 2, 2024. doi: 10.1108/MABR-07-2023-0057.

https://www.mdpi.com/2077-1312/10/9/1265
https://pubmed.ncbi.nlm.nih.gov/36974493/
https://www.sciencedirect.com/science/article/pii/S0029801821017583
https://www.emerald.com/mabr/article/9/2/113/1221329/Yacht-crews-perceptions-of-ethical-climate-safety?searchresult=1

	The Influence of Behavior Through Safety Culture On Seafarers Performance onMerchant Ship
	1. Introduction
	2. Method
	3. Results and Discussion
	3.1. Discussion
	3.1.1. Behavior has a significant influence on sailor performance
	3.1.2. Behavior has a significant influence on safety culture
	3.1.3. Safety culture has a significant impact on seafarer performance
	3.1.4. Safety culture as a mediating variable has a significant influence on the influence of behavior on seafarerperformance.

	4. Conclusion
	Acknowledgements
	References

