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Abstract: Research related to safety training, planned maintenance systems, and safety
equipment technology in influencing ship crew performance by mediating work competency.
The research method is quantitative, the data analysis method used is SEM - PLS.
Correspondence of 90 crew members from PT. Pertamina International Shipping. The research
results show that safety training influences competence, namely increasing life safety at sea
and reporting the position of the ship when sailing via radio and GPS. The maintenance system
influences work competency, the findings show that the ship maintenance planning procedures
are running well. Safety equipment technology significantly positively influences work
competency. Planned safety training can improve the quality of ship operational performance.
The arranged upkeep framework appears great transport support administration that underpins
the smooth operation of the transport to progress the execution of the ship's team. Security gear
innovation impacts the execution of dispatch group, finding ideal security gear contributes to
moving forward security and team execution. Work competency intercedes the positive and
critical impact of security preparing, arranged support frameworks and security gear innovation
on transport group execution. Work competency plays an important role as a mediator in the
relationship between safety training, planned maintenance systems, and safety equipment
technology and the performance of ship crew at PT. Pertamina International Shipping.

Keywords: Safety Equipment Technology, Planned Maintenance Systems, Ship Crew
Performance.

INTRODUCTION

Letter from the Minister of BUMN Number S-616/MBU/08/2021 regarding Approval of
Subholding Shipping Restructuring to Subholding Integrated Marine Logistics (Watts & VA,
2021) which was originally a professional charter out business, based on shipping that applies
in practice, officially PT Pertamina Internasional Shipping (P1S) became Subholding Integrated
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Marine Logistics. PT PIS in its capacity as Subholding Integrated Marine Logistics oversees
six main terminals (Slattery et al., 2021; Zhu et al., 2018).

Not only regarding shipping at the port but also related to certified safety training for
human resources on ships. In 2021 there will be 209 certificates and in 2022 there will be 1855
certificates compared to 3207 in 2020. Based on the facts above, PT PIS certainly needs a
strong fleet with personnel or crew who are highly qualified in their fields to support safe
shipping activities (Nathanael, 2023). On this basis, it is very important to build and develop
human resource competencies in the maritime transportation sector that meet international
scale knowledge, skills and competency requirements.

The company for ship crews before working on ships and to develop ship crew skills,
namely the Pertamina Maritime Training Center managed by PT PIS which is related to ship
management training for ship crews. The importance of training is also supported by the
International Maritime Organization (IMO) convention on Standards of Training Certification
and Watchkeeping in 1978 (SCTW '78) implemented globally for human resources in ship
fleets, and in 1989, the Pertaminan Shipping Special Education and Training Agency as
manager IMO member countries (Maemunah et al., 2021; Philipp, 2020).

The training program is a planned maintenance system to support the smooth operation
of the ship, and of course this requires engines or aircraft propulsion or ship safety equipment.
This needs to be supported by the availability of good, effective and efficient work and
maintenance systems. Shipping accidents or ship accidents are events that can threaten the
safety of ships and human lives. Ship accidents can be in the form of: Ship sinking, Ship
burning, Ship collision, Ship running aground (Caamafio et al., 2018; Dilaver et al., 2023).

Carrying out maintenance functions to maintain optimal engine performance (Maemunah
et al., 2022). In order for maintenance work to be carried out quickly and precisely, it needs to
be carried out in an integrated and systemized manner. Requires a detailed schedule regarding
the main engine parts to make maintenance easier. Distance and time in caring are just general
standards. To create information collection less demanding, this type of upkeep is laid out
within the shape of a arranged upkeep framework (Dilaver et al., 2023). The arranged support
framework portrays the arrange of work to be carried out. For this reason, its execution requires
group individuals who get it and are gifted. Transport teams are required to get it the capacities
and benefits of the arranged support framework By understanding this, the crew will
understand the reasons why they carry out routines together, such as cleaning coolers, cleaning
filters, checking machinery and so on (Bezuidenhout et al., 2020; Caamafio et al., 2018) .

Incidents of ship damage to the PT fleet. PIS where the planned maintenance system is
not implemented properly. Several reasons for not implementing a well-planned maintenance
system are due to 1). The cost of maintaining and repairing ships can sometimes approach the
cost of building a new ship due to the high frequency of maintenance. 2). Low crew
understanding of the planned maintenance system. 3). Low Soft skills ability means that the
ship's crew cannot work together optimally in carrying out maintenance in accordance with the
planned maintenance system(Lindau et al., 2021).

Related to research objects on board ships where the function of the planned maintenance
system is in the maintenance and repair of ship and deck equipment and machinery, namely 1)
emphasis on planning and analysis by considering operational challenges that are different
from ships; 2) Unexpected maintenance or replacement schedules; 3) The incident affected the
winch brake which is very important when the ship is docked, as evidenced by damage to the
brake pad on the windlass machine; 4) Black out due to failure to carry out routine maintenance
on the diesel generator auxiliary engine, 5) The crew fell into the water when the monkey ladder
was damaged or disconnected (Hanzu-Pazara et al., 2016; Ricardianto et al., 2021).

Apart from that, there is the technological factor of safety equipment (Maemunah et al.,
2021), in this case the remot control lifeboat, according to accident data in Indonesia, it
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provides evidence that the level of ship safety has not really been optimized. Actually, a ship
IS a means of transportation that is equipped with many safety features, such as life jackets, fire
extinguishers, life rafts, lifeboats, and so on. Many organizations or institutions regulate this
safety equipment, including the IMO (International Maritime Organization) for mandatory
ISPS code (International Ship Security & Port Facility) regulations, as well as class regulations
such as BKI (Indonesian Classification Bureau).

Frequent maritime incidents require attention. The Germanischer Lyoyd (GL) Law
specifically regulates lifeboats—one of the ship's lifesaving devices—separate from the rest of
the ship (Maemunah et al., 2023). The ship had an accident in the middle of the sea, a remotely
controlled lifeboat became one of the rescue tools available (Bastug & Yercan, 2021; Caamaio
et al., 2018). Germanischer Lloyd regulations, which are the reference for domestic
classification regulations, especially BKI, limit the travel speed of lifeboats. For a fully loaded
lifeboat, the speed is limited to 6 knots or 3.08 km/h, and for a lifeboat that can accommodate
25 people, the speed is limited to 2 knots or approximately 1.02 km/h. Lifeboat remote control
speed is accompanied by 24 hour fuel capacity. In other words, the remote control life bouy
can only cover a distance of approximately 74 kilometers. The ship evacuation process also
begins when passengers or crew members receive a danger signal at the initial position where
they are, then escape to a position where they are placed as close as possible to the remote
control lifeboat. Lifeboat is the main rescue vessel on a ship. Therefore, the remot control life
buoy must be placed in the most effective position to reduce the time required for the
evacuation process.

Safety equipment on board; otherwise, in the event of unfavorable conditions, for
example the ship leaks or sinks, the necessary equipment will not be available, which could
have a very dangerous impact on the lives of passengers (Oroye et al., 2022).

Major problems can arise if remote control life bouy safety equipment is not provided
properly or is in poor condition. Loss or damage to the lifeboat remote control can threaten the
safety of the crew and company operations. Safety equipment technology, including lifeboats,
requires regular maintenance and testing. Problems can arise if maintenance is not carried out
regularly or if the life bouy remote control test does not go well.

Competence is needed for a ship's crew to be able to carry out their duties and obligations
effectively to avoid accidents and problems as described above and avoid unexpected
accidents. New technology in maritime safety equipment can help minimize accidents
(Bachtiar et al., 2021; Cicek et al., 2023; Maemunah & Nekrasov, 2023).

The root of the problem is the performance of the crew members in the company's fleet
of vessels which are reported to have repeatedly experienced work accidents by PT Pertaminan
International Shipping. Three workers died in work accidents in September 2011. A contractor
lost his life in January 2013 after falling from a tank. Contractor negligence can pose a risk to
the business and result in accidents that reduce the company's K3 performance (Maemunah &
Cuaca, 2021). In order to ensure the safety of all contractor work activities within the company,
contractor activities must be managed effectively. It is important to plan safe work practices to
minimize and control work accidents (Maemunah & Endri, 2025).

Previous research gaps (Caamario et al., 2018), show the minimal implementation of ship
maintenance management which can affect the smooth operation of ships and the
implementation of ship maintenance by deck departments that differ from
provisions/procedures. The second research by Anggoro & Supriyadi, (2022) found that
transactional leadership and competence influenced crew satisfaction and performance at
Miclyn Express Offshore Pte.Ltd.
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Research by (Onakpojeruo et al., 2023; Siti Maemunah, 2022) shows how important safety
equipment is for a ship's ability to sail, especially when facing the danger of fire, people falling
overboard, ships sinking, and so on. So that safety equipment can operate as it should, routine
maintenance should be carried out.

METHOD

The population in this study were 111 crew members from 5 ships that were onboard
more than 5 times in 2023, namely: 1. VLGC Pertamina Gas 2 with 11 crew members, 2. MT.
Gas Attaka with 25 crew members; 3. MT. Gas Arar with 25 crew members; 4. MT. Gas Arimbi
with 25 crew members and 5 MT. Gas Walio with 25 crew members. The Slovin formula
(Sugiono et al., 2023) was used to calculate the number of samples required, namely 90. The
quantitative data that had been collected was then analyzed using Structural Equation Model
(SEM) analysis (Asghar et al., 2020). Respondents based on gender, age and education level
in a study of 90 ship crew members. Overall, the majority of respondents were men (expressed
by code a), with the majority age being in the range 31-50 years, especially those over 40 years
old. Most respondents had a minimum of a Diploma, reflecting the relatively high level of
education among ship crew.

RESULTS AND DISCUSSION
Testing the direct influence hypothesis above can be explained as follows.
H1: Direct effect of safety training on work competency at PT. Pertamina International

Shipping.

Security preparing on work competency with a parameter coefficient of 0.305 which
appears that the impact of security preparing on work competency is positive at 0.305. This
implies that in the event that there's an increment in security preparing, work competency will
increment by 0.305. Besides, based on T-Statistics H1 of 4.958 which is more prominent than
the level or 4.958 > 1.96, and P-values H1 of 0.000 which is littler than the genuine level or
0.000 < 0.05, this appears that the coordinate impact of security preparing on work competency
is critical. Hence, it can be concluded that H1 is accepted, so there's a positive and critical
coordinate impact of security preparing on work competency at PT. Pertamina Universal
Shipping.

H2: Direct influence of the planned maintenance system on work competency at PT.

Pertamina International Shipping.

Based on the impact of the arranged support framework on work competence, it is
positive with a parameter coefficient of 0.511, which demonstrates that the course of impact
between the arranged support framework and work competence is positive at 0.511. This
implies that in the event that there's an increment within the arranged support framework, work
competency will increment by 0.511. Besides, based on T-Statistics H2 of 7.670 which is more
prominent than the level or 7.670 > 1.96, and P-values of H2 of 0.000 which is littler than the
genuine level or 0.000 < 0.05, this appears that the coordinate impact of the arranged support
framework on work competency is critical. Hence, it can be concluded that H2 is acknowledged,
so there's a positive and noteworthy coordinate impact of the arranged support framework on
work competency at PT. Pertamina Worldwide Shipping.

H3: Direct influence of safety equipment technology on work competency at PT. Pertamina
International Shipping.
The impact of security hardware innovation on work competency is positive with a
parameter coefficient of 0.194, which demonstrates that the course of impact between security
gear innovation and work competency is positive at 0.194. This implies that in case there's an

693 |Page


https://dinastipub.org/DIJEFA

https://dinastipub.org/DIJEFA Vol. 7, No. 1, 2026

increment in security gear innovation, work competency will increment by 0.194. Besides,
based on T-Statistics H3 of 2.562 which is more prominent than the level or 2.562 > 1.96, and
P-values of H3 of 0.011 which is littler than the genuine level or 0.011 < 0.05, this appears that
the coordinate impact of security hardware innovation on work competency is critical. Hence,
it can be concluded that H3 is accepted, so there's a positive and critical coordinate impact of
security hardware innovation on work competency at PT. Pertamina Worldwide Shipping

H4: Direct effect of safety training on crew performance at PT. Pertamina International

Shipping.

The effect of safety training on crew performance is positive with a parameter coefficient
of 0.267, which indicates that the direction of influence between safety training on crew
performance is positive at 0.267. This means that if there is an increase in safety training, the
performance of the ship's crew will increase by 0.267. Furthermore, based on T-Statistics H4
of 5.898 which is greater than the level or 5.898 > 1.96, and P-values of H4 of 0.000 which is
smaller than the real level or 0.000 < 0.05, this shows that the direct effect of safety training on
crew performance is significant. Therefore, it can be concluded that H4 is accepted, so there is
a positive and significant direct effect of safety training on the performance of ship crew at PT.
Pertamina International Shipping

H5: Direct influence of the planned maintenance system on crew performance at PT.

Pertamina International Shipping.

The impact of the arranged support framework on group execution is positive with a
parameter coefficient of 0.184, which shows that the heading of impact between the arranged
support framework on group execution is positive at 0.184. This implies that on the off chance
that there's an increment within the arranged support framework, the execution of the ship's
team will increment by 0.184. Moreover, based on T-Statistics H5 of 2.785 which is more
noteworthy than the level or 2.785 > 1.96, and P-values of H5 of 0.006 which is littler than the
genuine level or 0.006 < 0.05, this appears that the coordinate impact of the arranged upkeep
framework on the execution of the ship's team is critical. Subsequently, it can be concluded
that H5 is acknowledged, so there's a positive and noteworthy coordinate impact of the
arranged support framework on the execution of dispatch group at PT. Pertamina Universal
Shipping.

H6: Direct influence of safety equipment technology on crew performance at PT. Pertamina

International Shipping.

The influence of safety equipment technology on crew performance is positive with a
parameter coefficient of 0.290, which indicates that the direction of influence between safety
equipment technology on crew performance is positive at 0.290. This means that if there is an
increase in safety equipment technology, the performance of the ship's crew will increase by
0.290. Furthermore, based on T-Statistics H6 of 4.439 which is greater than the level or 4.439
> 1.96, and P-values of H6 of 0.000 which is smaller than the real level or 0.000 < 0.05, this
shows that the direct influence of safety equipment technology on the performance of the ship's
crew is significant. Therefore, it can be concluded that H6 is accepted, so there is a direct
positive and significant influence of safety equipment technology on the performance of ship
crew at PT. Pertamina International Shipping.

H7: Direct influence of work competency on crew performance at PT. Pertamina
International Shipping.
The influence of work competency on crew performance is positive with a parameter
coefficient of 0.278, which indicates that the direction of influence between work competency
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on crew performance is positive at 0.278. This means that if there is an increase in work
competency, the performance of the ship's crew will increase by 0.278. Furthermore, based on
T-Statistics H7 of 3.329 which is greater than the level or 3.329 > 1.96, and P-values of H7 of
0.001 which is smaller than the real level or 0.001 < 0.05, this shows that the direct influence
of work competency on crew performance is significant. Therefore, it can be concluded that
H7 is accepted, so there is a positive and significant direct influence of work competency on
the performance of ship crew at PT. Pertamina International Shipping

H 8: Indirect effect of safety training on crew performance at PT. Pertamina International

Shipping through work competencies.

The indirect effect of safety training on crew performance through work competency is
positive with a parameter coefficient of 0.085, which indicates that the direction of influence
between safety training on crew performance through work competency is positive at 0.085.
This means that if there is an increase in safety training through crew performance, work
competency will increase by 0.085. Furthermore, based on T-Statistics H8 of 2.455 which is
greater than the level or 2.455 > 1.96, and P-values of H8 of 0.014 which is smaller than the
real level or 0.014 < 0.05, this shows that the indirect effect of safety training on crew
performance through work competency is significant. Therefore, it can be concluded that H8
is accepted, so there is a positive and significant indirect effect of safety training on the
performance of ship crew at PT. Pertamina International Shipping through work competencies

H9: Indirect influence of the planned maintenance system on crew performance at PT.

Pertamina International Shipping through work competencies.

The indirect influence of the planned maintenance system on crew performance through
work competency is positive with a parameter coefficient of 0.142, which indicates that the
direction of influence between the planned maintenance system on crew performance through
work competency is positive at 0.142. This means that if there is an increase in the planned
maintenance system through the performance of the ship's crew, work competency will
increase by 0.142. Furthermore, based on T-Statistics H9 of 3.124 which is greater than the
level or 3.124 > 1.96, and P-values of H9 of 0.002 which is smaller than the real level or 0.002
< 0.05, this shows that the maintenance system has an indirect effect planned impact on crew
performance through work competency is significant. Therefore, it can be concluded that H9
is accepted, so there is a positive and significant indirect effect of the planned maintenance
system on the performance of ship crew at PT. Pertamina International Shipping through work
competencies.

H10: Indirect influence of safety equipment technology on crew performance at PT. Pertamina

International Shipping through work competencies.

The indirect influence of safety equipment technology on crew performance through
work competency is positive with a parameter coefficient of 0.054, which indicates that the
direction of influence between safety equipment technology on crew performance through
work competency is positive at 0.054. This means that if there is an increase in safety
equipment technology through the performance of the ship's crew, work competency will
increase by 0.054. Furthermore, based on T-Statistics H10 of 2.109 which is greater than the
level or 2.109 > 1.96, and P-values of H10 of 0.035 which is smaller than the real level or 0.035
< 0.05, this shows that the indirect influence of tool technology safety on crew performance
through work competency is significant. Therefore, it can be concluded that H10 is accepted,
so there is a positive and significant indirect effect of safety equipment technology on the
performance of ship crew at PT. Pertamina International Shipping through work competencies.
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The discussion of this research is structured according to the ten research hypotheses:

The Effect of Safety Training on Work Competence

1. H1 is accepted, then there is a positive and significant direct effect of safety training on
work competency at PT. Pertamina International Shipping. The magnitude of the influence
of safety training on work competency with a parameter coefficient of 0.305 means that the
direction of influence between safety training and work competency is positive at 0.305.
This means that if there is an increase in safety training by 1 unit, work competency will
increase by 0.305. This is in line with findings from other research which found that safety
training for ship crew had a significant positive relationship with good operational
performance. This emphasizes the importance of safety training in improving work
competency in the maritime sector (Morgan et al., 2016; Rahman et al., 2018)

2. H2 is accepted, so there is a positive and significant direct influence of the planned
maintenance system on work competency at PT. Pertamina International Shipping. The
magnitude of the influence of the planned maintenance system on work competency is
positive with a parameter coefficient of 0.511. This means that if there is an increase in the
planned maintenance system by 1 unit, work competency will increase by 0.511. Although
there is no direct research that includes planned maintenance systems in the same context,
the concept of implementing ship maintenance management (Poulsen & Lema, 2017;
Semuel & Ernst, 2019) highlights the importance of planned maintenance to support overall
ship operations

3. H3 is accepted, so there is a positive and significant direct influence of safety equipment
technology on work competency at PT. Pertamina International Shipping. The influence of
safety equipment technology on work competency is positive with a parameter coefficient
of 0.194. This means that if there is an increase in safety equipment technology by 1 unit,
work competency will increase by 0.194. This finding is consistent with research results
which show that optimizing the function of safety equipment on ships has a direct impact
on effectiveness in emergency situations (Yuste et al., 2019). This shows that investment
in safety equipment technology can improve the work competence of ship crews (Mohsin
& Yellampalli, 2017).

4. H4is accepted, then there is a positive and significant direct effect of safety training on the
performance of ship crew at PT. Pertamina International Shipping. The magnitude of the
influence of safety training on crew performance is positive with a parameter coefficient of
0.267, meaning that the direction of influence between safety training on crew performance
is positive at 0.267. This means that if there is an increase in safety training by 1 unit, the
crew's performance will increase by 0.267. Although not directly at PT. Pertamina
International Shipping, but research that shows a positive relationship between safety
training and ship crew performance (Dewanto et al., 2017) provides the perspective that
improving the quality of training can improve ship operational performance.

5. H5 is accepted, then there is a positive and significant direct influence of the planned
maintenance system on the performance of ship crew at PT. Pertamina International
Shipping. The magnitude of the influence of the planned maintenance system on crew
performance is positive with a parameter coefficient of 0.184, meaning that the direction
of influence between the planned maintenance system on crew performance is positive at
0.184. This means that if there is an increase in the planned maintenance system, the
performance of the ship's crew will increase by 0.184. However, the focus on ship
maintenance management (Caamario et al., 2018) indicates that a good maintenance system
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10.

can support the smooth operation of the ship and indirectly influence the performance of
the ship's crew.

H6 is accepted, so there is a positive and significant direct influence of safety equipment
technology on the performance of ship crew at PT. Pertamina International Shipping. The
magnitude of the influence of safety equipment technology on crew performance is positive
with a parameter coefficient of 0.290, meaning that the direction of influence between
safety equipment technology on crew performance is positive at 0.290. This means that if
there is an increase in safety equipment technology by 1 unit, the performance of the ship's
crew will increase by 0.290. This can be seen in research which suggests that the optimal
function of safety equipment contributes to the operational safety of ships (Maemunah et
al., 2021; Onakpojeruo et al., 2023), where safety is an important factor in improving the
performance of ship crew.

H7 is accepted, then there is a positive and significant direct influence of work competency
on the performance of ship crew at PT. Pertamina International Shipping. The magnitude
of the influence of work competency on crew performance is positive with a parameter
coefficient of 0.278, meaning that the direction of influence between work competency on
crew performance is positive at 0.278. This means that if there is an increase in work
competency by 1 unit, the crew's performance will increase by 0.278. This finding is
consistent with studies showing that the relationship between competency and crew
performance is very relevant in the context of human resource management in the maritime
industry (Rudianto, Suhalis, & Pahala, 2014).

H8 is accepted, so there is an indirect effect of safety training on the performance of ship
crew at PT. Pertamina International Shipping through work competencies. The large
indirect effect of safety training on crew performance through work competency with a
parameter coefficient of 0.085 means that the direction of influence between safety training
on crew performance through work competency is positive at 0.085. This means that if
there is an increase in safety training through work competency by 1 unit, the crew's
performance will increase by 0.085. Although not directly explained in previous research,
the concept that training increases competence which in turn influences performance has
been proven in other contexts (Rasulov et al., 2021).

H9 is accepted, so there is an indirect influence of the planned maintenance system on the
performance of ship crew at PT. Pertamina International Shipping through work
competencies. The large indirect influence of the planned maintenance system on crew
performance through work competency with a parameter coefficient of 0.142 means that
the direction of influence between the planned maintenance system on crew performance
through work competency is positive at 0.142. This means that if there is an increase in the
planned maintenance system through work competency by 1 unit, the ship crew's
performance will increase by 0.142. These findings illustrate that good maintenance
planning can support the readiness of ship crews to face operational challenges (Cole,
2023).

H10 is accepted, so there is an indirect influence of safety equipment technology on the
performance of ship crew at PT. Pertamina International Shipping through work
competencies. The indirect influence of safety equipment technology on crew performance
through work competency with a parameter coefficient of 0.054 means that the direction of
influence between safety equipment technology on crew performance through work

697 |Page


https://dinastipub.org/DIJEFA

https://dinastipub.org/DIJEFA Vol. 7, No. 1, 2026

competency is positive at 0.054. This means that if there is an increase in safety equipment
technology through work competency by 1 unit, the crew's performance will increase by
0.054. This is in line with findings that the right technology can increase efficiency and
safety in the maritime sector (Antonius Fernando et al., 2022).

Based on the R Square value for the work competency variable (Z) it is 0.941. These
results explain that the percentage of work competency is 94.1%. Based on this, the R2
calculation results show that the value is strong. This means that the safety training and planned
maintenance system variables have a direct influence on work competency by 94.1%, and the
remaining 5.9% is influenced by other variables.

This indicates that the model built is strong enough to explain the relationship between
the independent variables (safety training and planned maintenance system) and the dependent
variable (work competency). From this R Square value, it can be concluded that safety training
and planned maintenance systems contribute significantly to work competency. About 94.1%
of the variation in work competency can be explained by these two variables. The remaining
5.9% of variation or variability that is not explained by safety training and planned maintenance
systems is likely influenced by other factors not included in this research model.

The R Square value for the crew performance variable (Y) is 0.961. These results explain
that the percentage of crew performance is 96.1%. Based on this, the R2 calculation results
show that the value is strong. This means that the variables safety training, planned
maintenance system, safety equipment technology and work competency have a direct
influence on crew performance by 96.1%, and the remaining 3.9% is influenced by other
variables.

This shows that the model has a very strong ability to explain the relationship between
independent variables (safety training, planned maintenance system, safety equipment
technology, and work competency) and the dependent variable (ship crew performance). From
this R Square value, it can be concluded that safety training, planned maintenance systems,
safety equipment technology, and work competency contribute significantly to crew
performance. About 96.1% of the variation in crew performance can be explained by these four
variables. The remaining 3.9% of variation or variability that is not explained by these four
variables is likely influenced by other factors outside this research model.

The high R Square value (0.941 for work competency and 0.961 for crew performance)
indicates that the model used is very effective in explaining the relationship between the
variables studied. The direct influence of variables such as safety training, planned
maintenance systems, safety equipment technology, and work competency on the work
competency and performance of ship crew is very significant.

Even though the model has a high R Square value, there is still a small portion of variation
that cannot be explained by the included variables. This shows that there are other factors
outside the model that can also influence the work competence and performance of ship crew.

These results provide a clear view to PT management. Pertamina International Shipping
believes that investment and improvements in safety training, planned maintenance systems,
safety equipment technology and work competency development will have a very positive
impact on ship crew performance. Management can focus on continuing to improve these
variables to maximize employee potential and overall company performance (Bastug &
Yercan, 2021; Maemunah & Marta Anggoro, 2022).

1. Highest Coefficient: Planned Maintenance System (X2) on Work Competency (Z): 0.511
(H2) and Safety Equipment Technology (X3) on Ship Crew Performance (Y): 0.290 (H6).

2. Lowest Coefficient: Safety Equipment Technology (X3) on Ship Crew Performance (Y)
through Work Competency (Z): 0.054 (H10) and Safety Training (X1) on Ship Crew
Performance (Y) through Work Competency (Z): 0.085 (H8)
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3. Most Influential Variable: Planned Maintenance System (X2) is the variable that has the
most influence on Work Competency (Z) with the highest parameter coefficient of 0.511
(H2). With a coefficient of 0.511 and a T-statistic of 7.670, and a p-value of 0.000, the
influence of the planned maintenance system on work competency is very significant and
strong. This shows that improvements in the planned maintenance system will provide a
significant increase in employee work competency at PT. Pertamina International Shipping.

CONCLUSION

The research concluded that the most influential variable was the Planned Maintenance
System on Work Competency with the highest parameter coefficient of 0.511. On the other
hand, even though all hypotheses are accepted, the indirect influence of Safety Equipment
Technology on Ship Crew Performance through Work Competency has the lowest parameter
coefficient of 0.054. This shows that the direct influence of independent variables on the
dependent variable is generally stronger than the indirect influence through mediating
variables. Therefore, to improve performance and competence, the main focus should be on
direct improvements in the most influential areas, such as planned maintenance systems and
safety equipment technology.
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