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Abstract: This study aims to analyze the influence of vessel performance and Green shipping
campaigns on the quality of the existing fleet and their implications for the satisfaction of
charterers of vessels owned by PT Pertamina International Shipping. The research adopts a
quantitative approach using a survey method with a cross-sectional design. The study
population consists of all charterers of PT Pertamina International Shipping in 2024, totaling
33 companies, and the sample size of 117 respondents was determined using the Taro
Yamane (Slovin) formula. Data were collected through questionnaires measured on a Likert
scale and analyzed using the Structural Equation Modeling—Partial Least Squares (SEM-PLS)
method. The findings are expected to demonstrate that vessel performance and Green
shipping campaigns have a positive effect on the quality of the existing fleet. Furthermore,
the quality of the existing fleet is expected to have a positive influence on charterer
satisfaction and to function as a mediating variable in the relationship between vessel
performance, Green shipping campaigns, and the satisfaction of charterers of PT Pertamina
International Shipping.

Keywords: Ship Performance, Green Shipping Campaign, Existing Fleet Quality, Charterer
Satisfaction.

INTRODUCTION

Transportation plays a strategic role in supporting economic development and societal
welfare by improving accessibility, regional connectivity, and the efficient movement of
goods and people. An efficient transportation system contributes to productivity, economic
efficiency, and balanced regional development. In the global context, transportation is
therefore not merely a means of mobility but also an important component of sustainable
economic development (Nur et al., 2021). Among various modes, maritime transportation
remains fundamental to international trade because of its ability to transport large volumes of
cargo over long distances at relatively competitive costs. Approximately 80% of global trade
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is transported by sea, positioning maritime transport as a critical component of global supply
chains (Asariotis et al., 2021). The expansion of global trade consequently increases the
demand for shipping services that are reliable, efficient, safe, and environmentally sustainable.

PT Pertamina International Shipping (PIS), as part of the Pertamina Group, has an
important role in supporting national and international energy distribution through its fleet
operations. The increasing competitiveness of the shipping industry requires the company to
maintain operational performance while simultaneously responding to environmental
regulations and growing expectations for sustainable shipping. In this context, ship
performance, fleet quality, and green shipping practices become strategically interconnected.
Ship performance reflects the operational capability of vessels through indicators such as
availability, utilization, fuel efficiency, and schedule reliability, while fleet quality reflects
technical readiness, regulatory compliance, technological capability, and the ability of vessels
to support sustainable operations.

These operational dimensions are also closely related to charterer satisfaction, which
represents an important indicator of the effectiveness of shipping services and the
sustainability of business relationships. Charterers generally expect vessels to provide reliable
operations, adequate safety, predictable schedules, and compliance with applicable
environmental standards. Although PT PIS has demonstrated relatively high fleet availability
and continued efforts to improve operational efficiency, challenges remain in areas such as
technological readiness, fuel efficiency, safety management, and the extent to which green
shipping initiatives are recognized by charterers. Consequently, improvements in operational
indicators do not necessarily translate directly into higher customer satisfaction unless they
are reflected in the quality and perceived value of the fleet.

Environmental sustainability has further intensified these challenges. Maritime
transportation remains dependent on fossil fuels and contributes significantly to global
greenhouse gas emissions (Reusser & Pérez Osses, 2021). In response, the International
Maritime Organization (IMO) has strengthened environmental requirements through
MARPOL Annex VI and its long-term strategy toward net-zero greenhouse gas emissions
from international shipping by or around 2050. Technological developments, including
alternative fuels, energy-efficiency technologies, digital systems, and battery-electric
propulsion, have consequently become increasingly relevant to the transition toward green
shipping (Mallouppas & Y fantis, 2021; Bei et al., 2024; Devarapali et al., 2024). For shipping
companies, however, the transition involves not only technological and financial
considerations but also the ability to demonstrate tangible operational and service value to
customers.

Previous studies have examined several aspects of this transition, but the relationships
among ship performance, green shipping campaigns, fleet quality, and charterer satisfaction
remain insufficiently integrated. Jia et al. (2024), for example, primarily examine the
financial dimensions of green shipping, whereas Yu et al. (2024) focus on digitalization
without explicitly connecting these developments to charterer satisfaction. Other studies,
including Kumar (2022), Dwiputra et al. (2024), and Matagiwa et al. (2025), discuss aspects
of shipping performance, sustainability, or operational management but do not
comprehensively establish an integrated model connecting operational performance and
green shipping initiatives with fleet quality and customer satisfaction. This indicates a
research gap concerning how operational and environmental improvements are translated into
perceived fleet quality and, ultimately, charterer satisfaction.

The novelty of this study lies in developing an integrated operational sustainability—
service satisfaction model that simultaneously examines the relationships between ship
performance and green shipping campaigns, existing fleet quality, and charterer satisfaction.
Rather than treating operational performance, environmental sustainability, fleet condition,
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and customer satisfaction as separate dimensions, this study positions existing fleet quality as
a central mechanism through which ship performance and green shipping campaigns may
influence charterer satisfaction. This approach extends the discussion of sustainable shipping
from a predominantly technical or environmental perspective toward a service-oriented
perspective, in which operational and environmental improvements are evaluated according
to their implications for the quality of the fleet and the experience of charterers.

Theoretically, this study contributes to the maritime transportation and service
management literature by connecting operational performance and environmental
sustainability with perceived service value through fleet quality. The proposed framework
provides an empirical explanation of how improvements in vessel performance and green
shipping practices can be translated into customer-oriented outcomes. Practically, the
findings are expected to provide PT Pertamina International Shipping with an evidence-based
framework for identifying whether improvements in vessel performance and green shipping
initiatives are sufficiently reflected in fleet quality and recognized by charterers. Thus, the
study does not only address the efficiency and sustainability of fleet operations but also links
these strategic dimensions to the continuity of business relationships and charterer
satisfaction. Accordingly, this study aims to analyze the effects of ship performance and
green shipping campaigns on existing fleet quality and their implications for charterer
satisfaction at PT Pertamina International Shipping.

CONCEPTUAL FRAMEWORK

‘The Effect of Ship Performance and Green Shipping Campaigns
on Charterer Satisfaction Mediated by the Quality of Existing Fleet
(PT. Pertamina International Shipping)
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Figure 1. Conceptual Framework

METHOD

This study employs a quantitative research design using a survey approach to examine
the relationships among ship performance, green shipping campaigns, existing fleet quality,
and charterer satisfaction. A cross-sectional design is applied, where all variables are
measured simultaneously at a single point in time. Quantitative methods are appropriate for
testing hypothesized relationships systematically and empirically, while the survey approach
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enables the collection of standardized responses from respondents (Sugiyono, 2024; Sekaran
& Bougie, 2020). Data are collected using structured questionnaires with a Likert scale,
which is widely used to measure perceptions, attitudes, and behavioral responses in social
research (Likert, 1932). This approach supports consistency and objectivity in measuring
respondents’ evaluations of maritime service performance.

The population of this study consists of charterer companies of PT Pertamina
International Shipping in 2024, totaling 33 companies from various global and domestic
energy and logistics sectors. Each company is represented by five respondents, resulting in a
total population of 165 respondents. The sample size of 117 respondents is determined using
the Taro Yamane formula with a 5% margin of error, ensuring an adequate number of
observations for empirical analysis (Ridwan & Kuncoro, 2018). The sampling procedure
combines purposive sampling based on criteria relevant to the research objectives with simple
random sampling among eligible respondents to reduce selection bias and improve
representativeness (Sugiyono, 2019; Sekaran & Bougie, 2020). Data are collected through
field research using questionnaires and observation and are supported by library research to
strengthen the theoretical and empirical foundation of the study.

Data analysis is conducted using Structural Equation Modeling—Partial Least Squares
(PLS-SEM) with SmartPLS software. PLS-SEM is selected because the proposed research
model simultaneously examines multiple relationships and includes a mediating variable,
namely existing fleet quality. In addition, PLS-SEM is appropriate when the primary
objective is prediction and explanation of variance in endogenous constructs and when the
research model is relatively complex (Hair et al., 2010; Ghozali, 2016). Compared with
covariance-based SEM (CB-SEM), which generally emphasizes model fit and theory
confirmation, PLS-SEM places greater emphasis on maximizing the explained variance of
endogenous constructs and assessing predictive relationships. Therefore, PLS-SEM is
considered appropriate for examining the proposed integrated relationship between
operational performance, green shipping campaigns, fleet quality, and charterer satisfaction.

The measurement model (outer model) is evaluated through convergent validity,
discriminant validity, and reliability. The assessment includes outer loading, Average
Variance Extracted (AVE), Cronbach’s alpha, and composite reliability (Hermawan &
Amirullah, 2016; Ghozali, 2016). The structural model (inner model) is assessed using R-
square, Q-square predictive relevance, effect size (f?), and variance inflation factor (VIF) to
evaluate explanatory power, predictive relevance, effect magnitude, and potential
multicollinearity. Hypothesis testing is conducted using bootstrapping to obtain t-statistics
and p-values for assessing direct and indirect effects, including the mediating role of existing
fleet quality.

Because the data are obtained from a single survey at one point in time, the cross-
sectional design limits the extent to which temporal precedence and definitive causal
relationships can be established. Accordingly, the relationships identified through PLS-SEM
should be interpreted as empirical associations consistent with the proposed theoretical model
rather than definitive proof of causality. To reduce the potential for common method bias
arising from the use of a single questionnaire as the primary data source, the questionnaire
items are clearly defined, respondents are assured that their individual responses are
confidential, and the measurement of the constructs is structured to minimize ambiguity and
evaluation apprehension. In addition, common method bias is assessed statistically using
collinearity diagnostics through the full collinearity VIF approach, where excessively high
VIF values may indicate potential common method variance. These procedural and statistical
measures are incorporated to strengthen the validity and methodological rigor of the survey-
based findings.
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This analytical framework provides a systematic basis for evaluating the proposed
relationships while recognizing the methodological limitations associated with cross-sectional
survey data. The combination of measurement-model assessment, structural-model evaluation,
mediation analysis, and common method bias assessment is intended to provide a rigorous
examination of the proposed operational sustainability—service satisfaction model.

RESULTS AND DISCUSSION
Results

This study employs Partial Least Squares Structural Equation Modeling (PLS-SEM) to
examine both measurement and structural models. The analysis consists of evaluating the
measurement model (outer model) and the structural model (inner model), followed by
hypothesis testing using bootstrapping procedures.

Measurement Model (Outer Model)

The measurement model evaluation aims to ensure that all constructs meet the criteria
of validity and reliability. The assessment includes convergent validity, discriminant validity,
and internal consistency reliability.

a. Convergent Validity (Outer Loadings and AVE)

The results indicate that all indicator loadings exceed the recommended threshold of
0.70, with the lowest value at 0.833 and the highest at 0.950, confirming that all indicators
are valid. Additionally, all constructs exhibit AVE values above 0.50, indicating adequate
convergent validity.

These results demonstrate that each construct explains more than 50% of the variance
of its indicators, confirming strong construct representation and measurement accuracy.

Table 1. Construct Reliability and Validity

Construct Cr(:;l;;:zh s CR(e);?aI:)(;lsilg AVE Interpretation

Ship Performance (X1) 0.951 0.952 0.653 Highly Reliable
Green Shipping Campaign (X2) 0.950 0.952 0.717 Highly Reliable
Existing Fleet Quality (Y) 0.963 0.964 0.660 Highly Reliable
Charterer Satisfaction (Z) 0.951 0.952 0.651 Highly Reliable

All constructs demonstrate excellent internal consistency, indicating that the
measurement instrument is stable, robust, and suitable for empirical analysis in maritime
industry research.

b. Discriminant Validity (HTMT)

Discriminant validity was assessed using the HTMT ratio, with all values below the
threshold of 0.90.

Table 2. Heterotrait—Monotrait Ratio (HTMT)

Construct X2 Y4 Y X1
Green Shipping (X2) -

Charterer Satisfaction (Z) | 0.862 | -

Fleet Quality (Y) 0.804 | 0.864 | -

Ship Performance (X1) 0.807 | 0.865 | 0.838 | -

All HTMT values fall within acceptable limits, confirming that each construct captures
a distinct concept. This indicates strong discriminant validity and eliminates concerns of
conceptual overlap.
c. Reliability Analysis
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All Cronbach’s Alpha and Composite Reliability values exceed 0.70, confirming high
internal consistency.The high reliability values (above 0.95) suggest that the constructs are
not only consistent but also exhibit strong measurement precision, which is essential for high-
quality empirical modeling.

Structural Model (Inner Model)

The structural model was evaluated through multicollinearity testing, effect size,
predictive relevance, coefficient of determination, and hypothesis testing. These assessments
were conducted to determine the extent to which the proposed structural relationships were

statistically supported and substantively meaningful.
a. Multicollinearity (VIF)

b.
Table 3. Variance Inflation Factor (VIF)
Relationship | VIF | Criterion Result
X127 4.050 | <5 No multicollinearity
X1-Y 3916 | <5 No multicollinearity
X2—-7Z 4.681 | <5 No multicollinearity
X2-Y 3916 | <5 No multicollinearity
Y—Z 4.106 | <5 No multicollinearity

All VIF values are below the commonly applied threshold of 5, indicating that
multicollinearity does not reach a critical level in the structural model. However, several
values are relatively close to the threshold, particularly X2 — Z (VIF = 4.681). Therefore,
although there is no evidence of problematic multicollinearity based on the selected criterion,
the relatively high VIF values suggest that some predictors may share substantial variance.
This conditin should be considered when interpreting the individual path coefficients.

b. Effect Size (f?)
Table 4. Effect Size (f?)

Relationship | # | Effect Size
Xl —>Z 0.195 | Medium
Xl—>Y 0.545 | Large

X2 -7 0.344 | Medium
X2—->Y 0.195 | Medium
Y—-Z 0.240 | Medium

The f*> results provide additional information beyond statistical significance by
indicating the substantive contribution of each predictor to the endogenous constructs. The
largest effect is found for ship performance on fleet quality (X1 — Y), with 2 = 0.545,
indicating a large effect. This suggests that ship performance makes a substantial contribution
to explaining fleet quality within the research context. The effects of green shipping
campaigns on fleet quality (2 = 0.195), ship performance on charterer satisfaction (f* =
0.195), and fleet quality on charterer satisfaction (f* = 0.240) are classified as medium effects.
Meanwhile, the effect of green shipping campaigns on charterer satisfaction (f* = 0.344)
approaches the large-effect threshold. These findings indicate that statistical significance is
accompanied by meaningful explanatory contributions, although the magnitude of the
relationships varies across the structural paths. Therefore, the interpretation should not rely
solely on p-values but should also consider the practical magnitude of each relationship.

c. Goodness of Fit (GoF)
The calculated GoF value is:
GoF =0.767
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The GoF value exceeds the commonly referenced threshold of 0.36. However, this
value should be interpreted cautiously. In contemporary PLS-SEM practice, GoF is not
generally regarded as a primary criterion for establishing the adequacy of a PLS-SEM model.
Therefore, the GoF value of 0.767 should not by itself be interpreted as definitive evidence of
an "excellent" model fit. Instead, model evaluation should place greater emphasis on the
quality of the measurement model, explanatory power (R?), predictive relevance (Q?), effect
sizes (f?), collinearity, and the significance and magnitude of the structural paths.

d. Predictive Relevance (Q?)

Table 5. Predictive Relevance (Q?)

Construct Q2
Charterer Satisfaction (Z) | 0.592
Fleet Quality (Y) 0.546

Both Q? values are greater than zero, indicating that the model demonstrates predictive
relevance for the endogenous constructs. The values suggest that the model has meaningful
predictive capability for fleet quality and charterer satisfaction. Nevertheless, these values
should be interpreted as evidence of predictive relevance rather than as proof that the model
will perform equally well in other populations or organizational settings.

e. Coefficient of Determination (R?)

Table 6. R-Square Values
Construct R? Interpretation
Fleet Quality (Y) 0.836 | Strong explanatory power
Charterer Satisfaction (Z) | 0.921 | Very high explanatory power

The R? value for fleet quality is 0.836, indicating that 83.6% of the variance in fleet
quality is explained by ship performance and green shipping campaigns within the model.
This represents substantial explanatory power in the context of this study.

The R? value for charterer satisfaction is 0.921, indicating that the predictors included
in the structural model explain approximately 92.1% of the variance in charterer satisfaction.
Although this represents very high explanatory power, the value should not be interpreted as
evidence that the model completely explains charterer satisfaction. The exceptionally high R?
may partly reflect the specific characteristics of the research setting, the relatively
homogeneous respondent population, the conceptual proximity among the constructs, or
shared variance resulting from the use of a common survey instrument.

Therefore, the R? = 0.921 should be interpreted as a sample- and context-specific result,
rather than automatically generalized to other shipping companies, charterer populations, or
periods. The possibility of model overfitting should also be considered, particularly because
the model is estimated from a relatively limited population of respondents and uses multiple
closely related constructs. The Q? results provide evidence of predictive relevance, but they
do not by themselves eliminate the possibility that the model's explanatory performance may
decline when tested on an independent sample.

Hypothesis Testing (Bootstrapping Results)

Hypothesis testing was conducted using bootstrapping at a 5% significance level. In
interpreting the results, both statistical significance and effect magnitude are considered to
provide a more balanced assessment of the proposed relationships.
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Table 7. Direct and Indirect Effects

Hypothesis | Relationship B T-Statistic | P-Value | Result

H1 Xl —>Y 0.591 | 5.125 0.000 Supported
H2 X2—-Y 0.354 | 2.819 0.005 Supported
H3 Xl —>Z 0.306 | 2.787 0.005 Supported
H4 X2 -7 0.357 | 3.023 0.003 Supported
HS5 Y—>Z 0.340 | 2.979 0.003 Supported
H6 X1—>Y—>71]0.120 | 1.648 0.050 Supported
H7 X2—>Y —710.201 | 2.566 0.010 Supported
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Figure 2. Result Boostrapping

The results indicate statistically significant direct relationships for H1-HS5. Ship
performance has a positive effect on fleet quality (B = 0.591; t = 5.125; p < 0.001),
representing the strongest direct relationship in the model. This finding is consistent with the
2 result of 0.545, which indicates a large substantive effect. Thus, ship performance appears
to make a substantial contribution to variations in fleet quality within the observed research
context.

Green shipping campaigns also have a significant positive effect on fleet quality (B =
0.354; t = 2.819; p = 0.005). The corresponding f* value of 0.195 indicates a medium effect.
This suggests that environmental initiatives are associated with improvements in perceived
fleet quality, although their contribution is smaller than that of ship performance. The finding
indicates that sustainability initiatives may have operational implications when they are
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translated into improvements in vessel capability, technology, compliance, and operational
practices.

Ship performance has a significant positive direct effect on charterer satisfaction (f =
0.306; t = 2.787; p = 0.005), while green shipping campaigns also have a significant positive
direct effect on charterer satisfaction (p = 0.357; t = 3.023; p = 0.003). These results indicate
that charterer satisfaction is associated not only with traditional operational performance but
also with environmental and sustainability-oriented practices. However, the interpretation
should consider the corresponding effect sizes rather than concluding that statistical
significance alone represents a strong managerial impact.

Fleet quality also has a significant positive effect on charterer satisfaction (f = 0.340; t
=2.979; p = 0.003), with an f* value of 0.240 indicating a medium effect. This result supports
the conceptual argument that the condition, readiness, technological capability, and
regulatory compliance of the fleet are relevant to charterers' perceptions of service value.

The mediation results require more careful interpretation, particularly for H6. The
indirect effect of ship performance on charterer satisfaction through fleet quality is f = 0.120,
t = 1.648, and p = 0.050. Because the p-value is exactly at the conventional 5% boundary,
this relationship should not be characterized as strongly supported. Instead, H6 provides
borderline or weak statistical evidence of an indirect relationship.

The H6 result indicates that ship performance may contribute to charterer satisfaction
partly through fleet quality, but the evidence is less robust than that observed for the other
hypotheses. This finding may indicate that improvements in ship performance do not
automatically translate into higher charterer satisfaction through fleet quality. Other factors
not included in the model, such as service responsiveness, communication, commercial terms,
schedule reliability, safety experience, contractual conditions, or individual charterer
expectations, may also influence this relationship.

In contrast, the indirect effect of green shipping campaigns on charterer satisfaction
through fleet quality is statistically significant (B = 0.201; t = 2.566; p = 0.010). This provides
stronger evidence that fleet quality functions as a mediating mechanism between green
shipping campaigns and charterer satisfaction. Nevertheless, the mediation result should be
interpreted in conjunction with the direct effect rather than viewed as evidence that fleet
quality is the only mechanism connecting sustainability initiatives to customer satisfaction.

Discussion
The Effect of Ship Performance and Green Shipping Campaigns on Existing Fleet
Quality

The findings demonstrate that both ship performance and green shipping campaigns
have positive and significant effects on existing fleet quality. Ship performance has the
stronger relationship (B = 0.591; T = 5.125; p < 0.001), with a large effect size (f> = 0.545),
whereas green shipping campaigns also have a significant relationship with fleet quality ( =
0.354; T = 2.819; p = 0.005), with a medium effect size (> = 0.195). These results indicate
that fleet quality is shaped by the interaction between conventional operational capability and
sustainability-oriented practices. Operational reliability, technical capability, safety, and
maintenance remain fundamental to fleet quality, while green technologies, energy efficiency,
and emission-reduction practices provide an additional dimension of fleet improvement.
These findings are broadly consistent with previous studies emphasizing the importance of
operational performance and sustainability in maritime fleet management (Kumar, 2022; Yu
et al., 2024; Felicio et al., 2021; Pang et al., 2021; Matagiwa et al., 2025; Utomo et al., 2024).
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The Effects of Ship Performance, Green Shipping Campaigns, and Fleet Quality on
Charterer Satisfaction

The results further show that ship performance, green shipping campaigns, and existing
fleet quality each have positive and significant relationships with charterer satisfaction. Ship
performance has a significant effect (B = 0.306; T = 2.787; p = 0.005), while green shipping
campaigns demonstrate a somewhat larger coefficient (B = 0.357; T = 3.023; p = 0.003).
Existing fleet quality also significantly contributes to charterer satisfaction (p = 0.340; T =
2.979; p = 0.003), with a medium effect size (f* = 0.240). Collectively, these findings suggest
that charterer satisfaction is not determined solely by traditional operational performance.
Rather, charterers' evaluations also reflect the quality of the fleet and the extent to which
shipping operations incorporate environmental sustainability. This interpretation is consistent
with previous research linking maritime service performance, green logistics, operational
reliability, and customer satisfaction (Timple & Shanmughapriya, 2025; Mulyadi et al., 2025;
Dwiputra et al., 2024; Tjendana & Pranitasari, 2024; Christian et al., 2023; Djuliyanto et al.,
2024).

The Mediating Role of Existing Fleet Quality

The mediation analysis provides an important additional insight into the mechanism
connecting operational and sustainability factors with charterer satisfaction. Green shipping
campaigns have a significant indirect effect on charterer satisfaction through existing fleet
quality (B = 0.201; T = 2.566; p = 0.010), indicating that sustainability initiatives can
generate customer value when they are translated into tangible improvements in fleet
capability, technology, efficiency, and environmental performance.

The indirect effect of ship performance through fleet quality, however, should be
interpreted more cautiously (f = 0.120; T = 1.648; p = 0.050). Because the p-value is exactly
at the conventional 5% significance boundary, the evidence for this mediation is borderline
rather than strong. Thus, the result suggests a possible indirect pathway, but it should not be
interpreted as definitive evidence of a robust mediating effect. This distinction is important
because charterer satisfaction may also depend on other factors not included in the model,
such as communication, responsiveness, contractual conditions, schedule reliability, pricing,
and service support.

Theoretical Contribution: An Integrated Operational Sustainability—Service
Satisfaction Model

The principal theoretical contribution of this study is the integration of operational
performance and environmental sustainability into a single framework explaining charterer
satisfaction through existing fleet quality. Previous studies have often examined ship
performance, green shipping, fleet management, or customer satisfaction as relatively
separate dimensions. This study extends that perspective by positioning existing fleet quality
as the mechanism that connects internal operational and sustainability capabilities with an
external customer-oriented outcome.

The proposed framework therefore establishes a more integrated relationship: ship
performance and green shipping campaigns represent organizational capabilities and strategic
practices; these capabilities contribute to existing fleet quality; and improvements in fleet
quality are associated with charterer satisfaction. This perspective shifts the discussion of
green shipping from an exclusively environmental or compliance-oriented issue toward a
broader service-value perspective. In other words, sustainability becomes relevant to
customer satisfaction not only because it reduces environmental impacts, but also because it
can be translated into improvements in vessel capability, reliability, efficiency, and
operational value perceived by charterers.
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The findings also provide a differentiated understanding of these relationships. Ship
performance has the strongest contribution to fleet quality, as reflected by its large effect size,
while green shipping campaigns demonstrate meaningful contributions to both fleet quality
and charterer satisfaction. At the same time, fleet quality itself has a medium effect on
charterer satisfaction. These results suggest that operational excellence and sustainability
should not be considered competing dimensions of maritime performance; rather, they can
operate as complementary dimensions within an integrated service-value framework.

CONCLUSION

This study demonstrates that ship performance and green shipping campaigns are
positively associated with existing fleet quality and charterer satisfaction at PT Pertamina
International Shipping. Ship performance shows the strongest contribution to fleet quality,
indicating that operational reliability, safety, technical capability, and efficiency remain
fundamental to maintaining fleet quality. Green shipping campaigns also contribute
positively, suggesting that environmental initiatives can support fleet improvement while
responding to increasing sustainability expectations in the maritime industry.

The findings further demonstrate that existing fleet quality is positively associated with
charterer satisfaction. Fleet condition, technological capability, safety, and operational
reliability therefore represent important elements of maritime service value. Both ship
performance and green shipping campaigns also have direct relationships with charterer
satisfaction, indicating that charterers may evaluate shipping services based on both
operational outcomes and sustainability practices.

The main theoretical contribution of this study is the development of an integrated
operational sustainability—service satisfaction framework. Rather than examining ship
performance, green shipping, fleet quality, and customer satisfaction as separate dimensions,
the study connects them within a single structural model. Existing fleet quality is positioned
as a mechanism linking internal operational and sustainability capabilities with an external
customer-oriented outcome. This perspective extends the sustainable shipping literature by
demonstrating that green shipping can be considered not only an environmental or regulatory
strategy but also a component of service value and customer satisfaction.

The mediation findings provide additional insight into this relationship. The indirect
effect of green shipping campaigns through existing fleet quality is statistically supported,
while the indirect effect of ship performance is borderline at the 5% significance level.
Therefore, the mediation result for ship performance should be interpreted cautiously rather
than as definitive evidence of a strong indirect effect. Overall, the findings suggest that
improvements in operational and environmental practices can contribute to customer-oriented
outcomes when they are translated into tangible improvements in fleet quality.

For PT Pertamina International Shipping, the findings suggest three strategic priorities.
First, ship performance should be strengthened through preventive and predictive
maintenance, digital monitoring, operational efficiency, and continuous crew competency
development. Second, green shipping initiatives should be integrated into fleet management
through energy-efficient technologies, emission reduction measures, and compliance with
applicable international environmental standards. Third, fleet quality should remain a central
management priority because it represents an important link between operational capabilities,
sustainability initiatives, and charterer satisfaction.

These strategies should be implemented as an integrated approach rather than as
separate programs. Operational performance provides the foundation for reliable fleet
operations, while green shipping strengthens environmental performance. Improvements in
both areas can subsequently be reflected in fleet quality and service value perceived by
charterers.
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Several limitations should be considered when interpreting the findings. First, the study
uses a cross-sectional survey design, so the results identify statistical relationships but cannot
establish temporal precedence or definitive causal relationships. Second, the respondents are
drawn from the specific charterer context of PT Pertamina International Shipping; therefore,
the findings may not be directly generalizable to other shipping companies, markets, or
charterer populations. Third, the study relies primarily on self-reported questionnaire data,
which may introduce common method variance and respondent perception effects. Finally,
the relatively high R? value for charterer satisfaction (0.921) should be interpreted cautiously
because it may reflect the specific organizational context, conceptual proximity among
constructs, and characteristics of the sample. Further validation using independent samples is
therefore necessary.

Future studies should extend the model through longitudinal research to examine
whether improvements in ship performance and green shipping practices lead to changes in
fleet quality and charterer satisfaction over time. Research involving multiple shipping
companies and larger or more diverse charterer populations would also improve external
validity. Future models could incorporate additional variables such as service quality,
digitalization, safety management, cost efficiency, communication quality, schedule
reliability, and charterer trust to explain other factors influencing customer satisfaction.

Future research may also apply PLS-SEM predictive assessment, multi-group analysis,
or complementary qualitative approaches to examine whether the relationships differ across
vessel types, charterer characteristics, geographic markets, or operational segments. Such
extensions would help determine whether the integrated operational sustainability—service
satisfaction framework observed in this study can be replicated across broader maritime
contexts.
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