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This research aimed to know the influence of accessibility and cargo transport regulations on the
operational performance mediated by logistics effectiveness in the Class II Port of Jayapura, Papua
Province. Several main problems in the object of this research were the existence of operational
hour limitation regulation which made cargo delivery not maximally run, limited road network and
roads in the port area, as well as the occurrence of congestion if cargo ships and passenger ships
arrived at the port at the same time. This research used Structural Equation Modelling with
Smart3PLS-SEM. The sampling technique used probability sampling and was conducted in the
Port of Jayapura. The respondents were as many as 250 people consisting of shipping business
players, transportation service providers, Harbormaster’s office, and the Port Authority. The result
of the analysis and discussion indicated that logistics effectiveness was a reinforcing factor in the
achievement of port operational performance. The existing obstacles could be overcome through

Port road infrastructure improvement, traffic engineering, continuous policy improvement, and port

facility and infrastructure improvement. The key finding was the necessity of an information
technology system used for the ship's loading and unloading activities digitally to be utilized by
the stakeholders, shipping companies, stevedoring companies, expedition companies, and cargo
owners.

© 2023 Growing Science Ltd. All rights reserved.

1. Introduction

A port has an important role in supporting distribution activities to accelerate the integrated development in Papua, providing
efficient and effective access to transportation. The development in Papua Province can be classified as a high-cost
development because the prices of construction materials and equipment are higher than those out of Papua Province. Most
of the raw materials are sent from outside of Papua Province so the prices become higher. In addition to the high cost of raw
materials and infrastructures, another determining factor is the high cost of transportation including the components of
distribution cost incurred at the port and other destinations. The performance of Jayapura Port continues to improve every
year, but this is contrary to the limited infrastructure of the stacking yard so a more effective and efficient cargo arrangement
is necessary. Even though the Covid-19 pandemic hits Indonesia, the need for goods in eastern Indonesia keeps increasing
every year. So, to avoid congestion of cargo distribution at a port it is necessary to develop the port at present and in the
future.
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Congestion will affect the operational performance at the port. It can be seen when a container ship conducts loading-
unloading activities and at the same time, a state-owned ship discharges the passengers. The limited port area and many car
parking areas as well as traders doing selling activities make the port area crowded with people. In addition, the limited
stacking yard which does not equal the increasing flows of cargo become a problem in the Class II Port of Jayapura, Papua
Province. The problems frequently faced in the cargo distribution from the port to the hinterland are the road infrastructure
and not maximal road network services that make the process of cargo distribution hindered and this affects the port
performance in terms of the cargo that will exit from the port.

This research identifies the factors affecting the loading-unloading activities and how far the operational performance in the
Class II Port of Jayapura can be affected by the implementation of Operational Hours for specific vehicles. Based on the
Jayapura Mayor Regulation Year 2012 concerning Operational Hours for cargo vehicles and heavy equipment in the city of
Jayapura and 20 feet container trailers and trucks or big vehicles, that are allowed to pass through the Protocol streets or
National streets and Provincial streets in the city of Jayapura starting from 09.00 EIT (eat Indonesian Time) to 12.00 EIT
and in the next operational hours from 15.00 EIT to 06.00 EIT. This regulation limiting the operational hours for specific
vehicles is different from those of other cities that have a 24-operational hours. Based on the explanation, it is necessary to
identify the factors that affect loading-unloading activities and how far the operational performance in the Class II Port of
Jayapura can be affected by the implementation of Operational Hours Regulation for specific vehicles. In line with the
development of sea traffic and the limitation of Operational Hours for the accessibility of land transportation and the
operational activities in the Class II Port of Jayapura, improving the performance of the port operation is not only in the wharf
facilities and stacking yard, but it also needs the availability of supporting facilities and infrastructures.

To support operational performance, a port needs favorable regulations that have positive impacts on the in/out flow of goods
in the region. The implementation of operational hours in Jayapura becomes one of the factors that hinder cargo delivery
activities because the truck carrying cargo should wait for the preset operational hours. Furthermore, logistics effectiveness
also becomes a challenge for the Government or the existing Port Business Entities in the Class II Port of Jayapura. Based
on the background described above, six problems in Class II Port of Jayapura are identified, namely; (1) the Highly increasing
price of cargo delivery in the mountain area, (2) Fewer facilities and capacity of stacking yard in the port area, (3) Congestion
if cargo ship and passenger ship arrive at the port at the same time, (4) Limited parking area for vehicles in the port area, (5)
The existence of a regulation limiting the operational hours that makes cargo delivery run not maximally, and (6) Limited
road network and roads in the port area. Will there be direct effects of accessibility and cargo transport regulations
simultaneously on the logistics effectiveness of the Class II Port of Jayapura?

Cargo transportation using containers has become the main cargo transportation since the 1960s, forming places in port cities
to be distribution centers (Cidell, 2012). The proposed performance of the port supply chain is not only determined by the
ability of each partner from upstream to downstream but also improves the performance of business players involved in the
supply chain (Gayathri et al., 2021; Macario, 2013; Nuzzolo & Comi, 2013). The result of the research by Munim and
Schramm (2018) explains that better logistics performance in the port related to the improvement of port infrastructure quality
is very important for developing countries. In the opinion of Meersman et al. (2012) congestion in the port causes the loss of
time and money as well as undermines the competitive position of the port and maritime logistics chain. Lin and Tseng (2007)
add that in port management it is very important to establish a competitive strategy and increase resource utilization as well
as continuous improvement in operational efficiency. Moreover, Paing and Prabnasak (2019) explain that port effectiveness
depends on the best services for containers and cargo. Another study by Essel et al. (2022) indicates that government policy
does not give too significant and direct effects on the output of the port and the utilization of port resources.

2. Theoretical Basis
2.1. Port Operational Performance

Port conceptualization through the approach of logistics and supply chain management is much related to port performance
(Bichou & Gray, 2004). Moreover, to improve operational performance needs periodic preventive maintenance of the
loading-unloading equipment as well as training for the loading-unloading personnel (Vicrihadi et al., 2021). A study by
Nwaogbe et al. (2019) states that the improvement of port operational performance is needed to achieve a level of operational
efficiency to avoid congestion in the national port. Finally, the most important factor according to some researchers
Sunitiyoso et al., (2022) is generally the port performance that supports the service system related to infrastructure
development, including information and communication technology, service procedures, and human resources. Some other
relevant studies also support the variable of port operational performance (Chinna, 2022; Fahim et al., 2022; Frazzon et al.,
2019; Jeevan et al., 2018; Nanyam & Jha, 2022; Telemaque, 2022; Barata et al., 2022). Any performance measurement used
by the port authority can lead to the estimated operational performance of the Lepo terminal (Lorencic¢ et al., 2022). Port
operational performance can be synthesized as the result of measurable work obtained by the port in performing ship and
cargo services as well as in utilizing facilities and equipment in a certain period and unit. Port performance can be measured
by using nine variable dimensions included in the calculation of Structural Equation Modelling such as (1) Waiting Time,
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(2) Approaching Time (3) Effective Time compared to Berth Time, (4) Work Productivity, (5) Container Receiving/Delivery,
(6) Berth Occupancy Ratio, (7) Shed Occupancy Ratio, (8) Yard Occupancy Ratio, and (9) Equipment Operation Readiness.

2.2. Accessibility

According to Litman (2017), the factors that affect accessibility are the mobility or physical movement of the vehicle, the
quality of transportation options reachability, the connectivity of the transportation system, substitute mobility, and the pattern
of land use. The findings of Guo and Yang (2019) and Wang and Cullinane (2008) show that higher accessibility in the port
will give an impact on higher demand and it correlates positively with the accessibility to delivery. The finding of Chen et
al. (2022) shows that accessibility is very influential to the factor of environmental cost. On the contrary, accessibility from
the port to the downtown becomes a priority and is related to transportation resources and cargo flow (Clott & Hartman,
2016; Wan et al., 2018). However, the finding of Syafiq and Purwoko (2022) states that accessibility does not so significantly
affect the development of ports in Indonesia. Some relevant studies also support the variable of accessibility such as
concerning sea freight Cargo, structure, and port infrastructure (Bernacki & Lis, 2016; Bono & Gutiérrez, 2011; Ducruet &
Itoh, 2022; Giuffrida et al., 2020; Hou & Li, 2011; Van der Horst & Van der Lugt, 2011). Accessibility can be synthesized
as an activity of a transportation network system using analytical relations among the system components to analyze the
strong effect that will happen to understand the work method of that system. Accessibility in this research can be measured
by six variable dimensions included in the calculation of Structural Equation Modelling namely: (1) Distance, (2) Traveling
time, (3) Vehicle frequency, (4) Transportation services, (5) Cost, and (6) People income.

2.3. Regulations on Cargo Transportation

The finding of a study by Saruchera (2020) explains the existence of the main influence to reform public policy, and logistics
becomes a choice to compete in the world. The growth and increase in demand for cargo delivery using transportation should
be supported by increasing transportation facilities and infrastructures to run efficiently and effectively in all the existing
aspects (Humang et al., 2021). They add the increasing volume of general cargo and containers will possibly affect the need
for port facilities. According to Meersman and Van de Voorde (2013), cargo transportation is a derivative of demand, cargo
should be transported to a production unit whose output should be delivered to another production unit, distribution center,
and consumers; commodity and cargo are transported throughout the supply chain. So, it needs to develop adequate
infrastructures so that transportation and cargo delivery will be cheaper in all regions including Papua Province. Barros (2003)
and Vrakas et al. (2021) propose a policy revision in the port to increase efficiency. Some studies also support the variable
of regulations to develop and enforce effective international shipping regulations related to important logistics facilitators,
and public authority governance (Acciaro et al., 2022; Munim, 2022; Sampson, 2022; Tovar & Wall, 2022). The government
of Indonesia plays a significant role in establishing the legal and institutional frame, which is related to regulation, and
infrastructure, and will respond the multimodal transportation that has not been well implemented (Budisiswanto et al., 2018;
Ratnawati et al., 2021; Ricardianto et al., 2022a). The regulations on cargo transportation can be synthesized as the
government policy to regulate cargo distribution from one location to another by using the transportation mode of road. The
regulations on cargo transportation in this research can be measured by six variable dimensions included in the calculation
of Structural Equation Modelling namely; (1) Driver’s condition, (2) Rest time, (3) Facilities, (4) Provided equipment, (5)
Bill of lading, (6) Age of vehicle.

2.4. Logistics Effectiveness

According to Sorooshian and Yin (2018), Supply Chain Management will be able to involve the relations between two or
more organizations as well as the flow of resources, material, and information from upstream to downstream. Based on the
result of research conducted by Puangchampee & Baramichai., 2012), to increase the competitiveness of management
practices of the logistics industry in Thailand, it needs a Logistics Scorecard model to measure the effectiveness of logistics
performance. Some relevant studies also support the variable of logistics effectiveness in the port (Chinna, 2022; Huang,
2022; Karatas-Cetin, 2021; Monteiro et al., 2021; Sarkar & Shankar, 2021; Song & Panayides, 2012). Some studies related
to logistics effectiveness in Indonesia have been done (Kuncoro et al., 2021; Many, 2018; Setiawan & Koestoer, 2021;
Subiyanto, 2021; Widiyanto et al., 2021; Wahyuni et al., 2022). Logistics effectiveness can be synthesized to fulfill the need
for suitable goods in the right place, at the right time, and in the right condition. Logistics effectiveness in this research can
be measured by five variable dimensions included in the calculation of Structural Equation Modelling namely: (1) Business
strategy orientation, (2) Capacity planning and implementation, (3) Logistics efficiency and productivity, (4) Implementation
of information technology, and (5) Supply chain collaboration.

Based on the description above this research will be able to know several things that can obstruct or even affect the port's
operational performance. Efficient and effective operational performance needs adequate accessibility from various sectors
and infrastructures, as well as support from stakeholders. Finally, this research aims to know the direct and indirect influence
of accessibility and cargo transport regulations on operational performance mediated by the logistics effectiveness in the
Class II Port of Jayapura.
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Based on the literature review and previous research, the following hypotheses can be proposed (Fig. 1).

Hu: Accessibility partially affects logistics effectiveness.

Hz: Cargo transport regulations partially affect logistics effectiveness.

Ha: Accessibility partially affects operational performance.

Ha: Cargo transport regulations partially affect operational performance.

Hs: Logistics effectiveness partially affects operational performance.

He:Accessibility simultaneously and indirectly affects operational performance through the mediation of logistics effectiveness.
H7: Cargo transport regulations simultaneously and indirectly affect operational performance through the mediation of
logistics effectiveness.

Accessibility
X1

Logistics [ "7 >
Effectiveness Hs Operational
| IS Performance

2)

Cargo Transport
Regulations
(X2)

Fig. 1. Conceptual Framework

3. Research Method

This research used four variables, namely variables of accessibility and cargo transport regulations as independent variables,
logistics effectiveness as mediating variable, and port operational performance as the dependent variable. The research was
conducted in the Class II Port of Jayapura, Harbormaster Office, Class II Port Authority of Jayapura, shipping companies,
TKBM (Stevedoring Manpower) Cooperative, Port Business Entities, and Service Providers for Transportation Arrangement
in Jayapura. This research used probability sampling with a sample of as many as 250 people. The method of analysis used
the Structural Equation Model with Smart3PLS. The criteria used in the Smart3PLS to assess the outer model was a validity
test consisting of convergent validity and discriminant validity. The next test was the reliability test with Composite Reliability
(CR). The convergent validity of the measurement model was assessed based on the correlation between the estimated value of
the item or loading factor and the value of Average Variance Extracted (AVE). The next test was discriminant validity with the
method of Heterotrait-Monotrait Ratio (HTMT) and Fornell-Larcker Criterion. In the inner model, the bootstrap technique was
used in the analysis of this research structural model, which would result in a full research model both the outer model and
inner model. The test of the structural model (inner model) was done in some steps through the R Square, Predictive relevance
(Q?), and F-Square (F?) Evaluation. The next step was hypothetical testing by comparing t-upie and t-seaistic-

4. Result of Research and Discussion
4.1. Outer Model Analysis

The criteria used to assess the outer model are a validity test consisting of convergent validity and discriminant validity and a
reliability test with the measurement of Cronbach Alpha (CA) and Composite Reliability (CR). The convergent validity of the
measurement model is assessed based on the correlation between the estimated item value (loading factor) and the value of
Average Variance Extracted (AVE). Convergent Validity analysis gives information on the reflection of the indicator which has
the closest relations with the research variables.
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Table 1
Convergent Validity Test and Internal Consistency
Variable Item Loading Factor VIF AVE CA CR
Accessibility Accl 0.701 1.946 0.565 0.914 0.928
Acc2 0.774 2.364
Acc3 0.776 2.350
Acc4 0.793 2.278
Acc5 0.673 1.865
Acco 0.747 2.490
Acc? 0.759 2.071
Acc8 0.806 2.755
Acc9 0.749 2.043
Accl0 0.729 2.007
Cargo transport regulations Regl 0.675 1.695 0.528 0.900 0917
Reg2 0.614 1.486
Reg3 0.680 2.128
Reg4 0.687 2.139
Reg5 0.721 2.054
Regb 0.794 2.596
Reg7 0.770 2.195
Reg8 0.792 2.303
Reg9 0.712 1.812
Regl10 0.798 2.484
Logistics Effectiveness Logl 0.728 2.068 0.528 0.935 0.945
Log2 0.638 1.688
Log3 0.715 2.068
Log4 0.636 1.606
Log5 0.759 2.400
Log6 0.751 2.329
Log7 0.783 2.841
Log8 0.717 2.487
Log9 0.736 2.656
Logl0 0.787 3.121
Port Operational Oprl 0.704 1.838 0.634 0.900 0918
Performance Opr2 0.699 1.766
Opr3 0.807 2.705
Opr4 0.828 2911
Opr5 0.777 3.644
Opr6 0.799 4.176
Opr7 0.833 3.338
Opr8 0.834 3.526
Opr9 0.837 3.705
Oprl0 0.826 3.687

Based on the result of the Convergent Validity test, it is proven that all the indicators in this research are valid. This is because
all of the question items result in a loading factor value of more than 0.70 and the value of AVE (Average Variance Extracted)
of more than 0.5. However, the fifth item in the variable of accessibility has a loading factor value of less than 0.70 which is
0.673. Subsequently, each of the first to fifth items in the variable of cargo transportation regulation, the second and fourth items
in the variable of logistics effectiveness, and finally the second item in the variable of operational performance result in a loading
factor value less than 0.7. Loading a factor value less than 0.7 is still considered valid in the indicator measurement because it
has a value of AVE in each variable more than 0.5. The conclusion is that all the Convergent Validity tests are fulfilled.

Subsequently, the indicator of depth reflects the strong indicator in explaining the variable of accessibility because it has the
biggest loading factor value (0.806) among other indicators. The tenth indicator reflects a strong indicator in explaining the
variable of cargo transportation regulation because it has the biggest loading factor value (0.798) among other indicators. The
tenth indicator reflects a strong indicator in explaining the variable of logistics effectiveness because it has the biggest loading
factor value (0.787) among other indicators. The last, ninth indicator reflects a strong indicator in explaining the variable of
operational performance because it has the biggest loading factor value (0.837) among other indicators. The next step after the
questionnaire items are stated as valid is the internal consistency test. Internal consistency test refers to the values of Cronbach
Alpha and Composite Reliability.

From Table 2, it is seen that all the variables being studied have the values of Cronbach Alpha and Composite Reliability > 0.7.
It can be concluded that all the indicators used in the questionnaire are stated as reliable or consistent in measuring the variable.
Subsequently, the value of the Variance Inflation Factor (VIF) in Table 1 reflects that all the variables do not experience
collinearity resulting in a value of VIF less than 5. The next test is the discriminant validity test using the method of the
Heterotrait-Monotrait Ratio (HTMT) and the Fornell-Larcker Criterion.
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Table 2
Discriminant Validity-Heterotrait-Monotrait Ratio (HTMT) Test
Accessibility Operational Performance  Logistics Effectiveness Cargo transport regulations
Accessibility
Operational Performance 0.606
Logistics Effectiveness 0.664 0.745
Cargo transport regulations  0.719 0.673 0.767

The correlation value among variables in Table 2 is less than 0.9. It means, using the method of Heterotrait-Monotrait Ratio
(HTMT) proves that all items fulfill the requirements of Discriminant Validity.

4.2. Inner Model

To ensure the relations among the construct, significant value, R-square (R2), relevance of Q-square (Q2) prediction, and the
effective measurement of f-square (f2) of the research model, the structural model or inner model is tested. R-square for the
dependent variable and the value of the path coefficient for the independent variable is used to assess the structural model.
With a significance threshold of 0.05, the bootstrap technique is used in the structural model analysis of this research in
SmartPLS. The structural model represents the relations among latent variables used in the research. The structural model in
this research involves three exogenous latent variables, namely accessibility, logistics effectiveness, and cargo transport
regulations, and one endogenous latent variable, namely operational performance. The following are the results of algorithmic
calculation and bootstrapping for each variable in the structural model (Fig. 2 and Fig. 3).
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Fig. 2. Full Results of Research Model (Outer Model) Fig. 3. Full Result of Research Model (Inner Model)

Testing steps of the structural model (inner model) (Table 3)

Table 3
R-Square Value
R-square Decision
Logistics Effectiveness 0.542 Fair
Operational Performance 0.525 Fair

Based on the testing result in Table 3, the R-square Value of logistics effectiveness is 0.542. It means the variability of
accessibility and cargo transport regulations explains 54.2% of the logistics effectiveness fairly. Subsequently, the R-square Of
operational performance is 0.525. It means the variability of accessibility, cargo transport regulations, and logistics
effectiveness explains 52.2% of the operational performance fairly. Besides, the value of R-Square < 0.67 means that it has
a fair contribution in explaining the endogenous variable.
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4.3. Predictive Relevance (Q°)

The research model has a good predictive value if it results in the value of PLS-SEM < LM (Linear Modelling). This LM is
to see the predictive strength of the indicator being used. From Table 4, it is seen that the value of Root Mean Square Error
(RMSE) in the PLS-SEM-LM has a negative sign. It means the value of PLS-SEM is less than the Least Median of Square
(LMS)-RMSE, so it can be concluded that the question items in each variable can predict its variables.

Table 4
PLS-Predict Value
Indicator PLS-SEM LM-RMSE PLS-SEM - LM
RMSE Q? predict RMSE
Oprl 0.559 0.138 0.573 -0.014
Opr2 0.597 0.206 0.653 -0.056
Opr3 0.547 0.273 0.579 -0.032
Opr4 0.558 0.333 0.57 -0.012
Opr5 0.551 0.232 0.599 -0.048
Opr6 0.549 0.307 0.600 -0.051
Opr7 0.523 0.296 0.568 -0.045
Opr8 0.539 0.282 0.571 -0.032
Opr9 0.527 0.295 0.552 -0.025
Oprl10 0.563 0.282 0.610 -0.047
Logl 0.443 0.396 0.412 0.031
Log2 0.560 0.343 0.618 -0.058
Log3 0.468 0.340 0.457 0.011
Log4 0.539 0.376 0.550 -0.011
Log5 0.539 0.239 0.585 -0.046
Logb6 0.575 0.230 0.637 -0.062
Log7 0.515 0.220 0.522 -0.007
Log8 0.521 0.137 0.499 0.022
Log9 0.531 0.171 0.551 -0.020
Logl0 0.573 0.155 0.588 -0.015
Table 5
Result of F-square
Path F-Square Effect Size
Accessibility — Logistics Effectiveness 0.083 Weak
Accessibility — Operational Performance 0.028 Weak
Cargo transport regulations — Logistics Effectiveness 0.359 Strong
Cargo transport regulations — Operational Performance 0.036 Weak
Logistics Cargo Transportation — Operational Performance 0.192 Fair

Based on the calculation result, it is seen that the path from the variable of accessibility to the variables of logistics
effectiveness and operational performance has a weak influence (Table 5). Subsequently, cargo transport regulations have a
strong influence when together with logistics effectiveness, whereas when operational performance brings about a weak
influence. The last, logistics effectiveness has a fair influence on the operational performance in the structural model.

4.5. Hypothetical Test

In the structural model, the projected value of path relations must be significant and the bootstrapping process can be used to
obtain a significant value. By using the value of the parameter coefficient and the significance value of the T-gatisic Of the
bootstrapping report, it will be able to determine the significance of the hypothesis. To know the significance or the
insignificance it is seen from T-wpie at alpha 0.05 (5%) = 1.96. Then T-pie is compared with the T-gusic (Table 6).

Table 6
Estimated Results of Path Coefficient and Statistical Test
Standard T- statistics P- values Result

Accessibility — Logistics Effectiveness 0.259 3.532 0.000 Confirmed
Cargo transport regulations — Logistics Effectiveness 0.539 7.520 0.000 Confirmed
Accessibility — Operational Performance 0.160 2.184 0.029 Confirmed
Regulations — Operational Performance 0.203 2.256 0.025 Confirmed
Logistics Effectiveness — Operational Performance 0.446 5.700 0.000 Confirmed
Accessibility — Logistics Effectiveness — Operational Performance 0.116 3.306 0.001 Confirmed

Cargo transport regulations — Logistics Effectiveness — Operational Performance 0.241 4.172 0.000 Confirmed
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HI1. The hypothesis of the influence of accessibility on logistics effectiveness is accepted. This is seen from the value of the
accessibility path coefficient as big as 0.259 with a positive direction. Subsequently, the t-yaie is 3.532 > 1.96, and Sig. 0.000
< 0.05. It means accessibility positively and significantly affects logistics effectiveness.

H2. The hypothesis of the influence of cargo transport regulations on logistics effectiveness is accepted. This is seen from
the value of cargo transport regulations path coefficient as big as 0.539 with a positive direction. Subsequently, the t-yaiue 18
7.520 > 1.96, and Sig. 0.000 < 0.05. It means cargo transport regulations positively and significantly affect logistics
effectiveness.

H3. The hypothesis of the influence of accessibility on operational performance is accepted. This is seen from the value of
the accessibility path coefficient as big as 0.160 with a positive direction. Subsequently, the t-yaw. is 2.184 > 1.96, and Sig.
0.029 < 0.05. It means accessibility positively and significantly affects operational performance.

H4. The hypothesis of the influence of cargo transport regulations on operational performance is accepted. This is seen from
the value of cargo transport regulations path coefficient as big as 0.203 with a positive direction. Subsequently, the t-yajue 1S
2.256 > 1.96, and Sig. 0.025 < 0.05. It means cargo transport regulations positively and significantly affect operational
performance.

HS. The hypothesis of the influence of logistics effectiveness on operational performance is accepted. This is seen from the
value of the logistics effectiveness path coefficient as big as 0.446 with a positive direction. Subsequently, the t-yae is 5.700
>1.96, and Sig. 0.000 < 0.05. It means cargo transport regulations positively and significantly affect operational performance.

H6. The hypothesis of the influence of accessibility on operational performance through logistics effectiveness is accepted.
This is seen from the value of the indirect relations path coefficient as big as 0.116. Subsequently, the t-vaie is 3.306 > 1.96,
and Sig. 0.001 < 0.05. It means logistics effectiveness can mediate the relationship between accessibility and operational
performance.

H7. The hypothesis of the influence of cargo transport regulations on operational performance through logistics effectiveness
is accepted. This is seen from the value of the indirect relations path coefficient as big as 0.241. Subsequently, the t-vale is
4.172 > 1.96, and Sig. 0.000 < 0.05. It means logistics effectiveness can mediate the relations between cargo transport
regulations and operational performance.

4.7. Discussion
Accessibility and Logistics Effectiveness

Accessibility has a one-way influence on logistics effectiveness or if accessibility increases then there will be an increase in
logistics effectiveness and it statistically has a significant influence. This research is in line with the study of Lebedeva et al.
(2022), stating that their study opens a new perspective to assess the accessibility of transportation in the port and enables it
to work effectively in a competitive environment and to improve service quality. This research also supports some results of
other studies on the factors related to accessibility and logistics effectiveness (Essel et al., 2022; Juntapoon & Chaoprayoon,
2022; Lorenci€ et al., 2022; Suleiman & Usman, 2018; Ricardianto et al., 2022b; Setiawati et al., 2022). Thus, the result of
this research is in line with the relevant research and theories. It means accessibility positively and significantly affects
logistics effectiveness in the Class II Port of Jayapura.

Cargo transport regulations and Logistics Effectiveness

Cargo transport regulations positively and significantly affect logistics effectiveness. It means cargo transport regulations
have a one-way influence on logistics effectiveness or if cargo transport regulations increases then there will be an increase
in the effectiveness and it statistically has a significant influence. This research is in line with the studies of Sunitiyoso et al.
(2022) stating that the policy stakeholders of Indonesian maritime cargo transportation must be involved in the
implementation process, including port operators, the shipping industry, and the government as the regulator and
infrastructure enabler. Other research related to Cargo transport regulations and Logistics Effectiveness has been done by
some experts (Djunarsjah et al., 2021; Kuncoro et al., 2021; Setiawan & Koestoer, 2021). Thus, the result of this research is
in line with the relevant research and theories. It means cargo transport regulations positively and significantly affect the
logistics effectiveness in the Class II Port of Jayapura.

Accessibility and Operational Performance

Accessibility positively and significantly affects operational performance. It means a change in accessibility has a one-way
influence on the change in operational performance or if accessibility increases then there will be an increase in operational
performance and it statistically has a significant influence. This research is in line with the studies of Sutanto (2021), Syafiq
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and Purwoko (2022), Amelia et al. (2022), and Sunitiyoso et al. (2022), explaining that the internal accessibility from and to
the port is very good in some ports in Indonesia, but it needs to improve the port infrastructures and loading-unloading
facilities. This research is also in line with the studies of Bastug et al. (2022), Clott and Hartman (2016), Curtis and Scheurer
(2017), de Almeida Rodrigues et al. (2022), Kang et al. (2022), Telemaque (2022), and Zhang and Yun (2019), stating that
accessibility is very closely related to operational performance. Thus, the result of this research is in line with the relevant
research and theories. It means accessibility positively and significantly affects the operational performance in the Class 11
Port of Jayapura.

Cargo Transport Regulations and Operational Performance

Cargo transport regulations positively and significantly affect port operational performance. It means a change in cargo
transport regulations has a one-way influence on the change in port operational performance or if the quality of cargo transport
regulations improves then there will be an increase in port operational performance and it statistically has a significant
influence. This research supports the statement (Ha et al., 2019) that from the stakeholder’s point of view, the port policy in
the context of the container is very closely related to port performance. This research is also in line with some findings (Dong
etal., 2019; Lirn & Ariyana, 2021; Wang et al., 2022), providing the management and policymakers with insights into a port
with different levels of operational efficiency and environmental performance. This hypothesis is also in line with some
research in Indonesia related to cargo transport regulations and operational performance (Amelia et al., 2022; Amin et al.,
2021; Anas et al., 2022; Syafiq & Purwoko, 2022; Majid et al., 2022a). Thus, the result of this research is in line with relevant
research and theories. It means cargo transport regulations positively and significantly affect the operational performance in
the Class II Port of Jayapura.

Logistics Effectiveness and Operational Performance

Logistics effectiveness positively and significantly affects port operational performance. It means a change in logistics
effectiveness has a one-way influence on the change in port operational performance in other words if logistics effectiveness
increases then there will be an increase in port operational performance and it statistically has a significant influence. This
research is in line with another study by Woo et al. (2011) stating that the port authority should try to maintain the balance
between logistics effectiveness and performance management to fulfill the requirements of customers and other supply chain
players. This research also supports the study of Chinna, 2022) stating that efficient and effective logistics will reach better
port performance and supply chain management. The findings of this research are also in line with the study of Kuncoro et
al. (2021) and Saruchera (2020), providing sufficient evidence to show that logistics effectiveness has a relationship with
port performance. Thus, the result of this research is in line with relevant research and theories. It means logistics
effectiveness positively and significantly affects the operational performance in the Class II Port of Jayapura.

Overall, the result of this research also indicates that the F-square in the path between the variable of accessibility and the
variables of logistics effectiveness and operational performance has a weak influence. Subsequently, cargo transport
regulations have a strong influence on logistics effectiveness, whereas bringing about a weak influence on operational
performance. The last, logistics effectiveness has a fair influence on operational performance in the structural model. The
result of this research is consistent with other research related to port operational performance conducted by Caldeirinha et
al. (2013), Felicio et al. (2015), Majid et al. (2022b), and Nanyam and Jha (2022). Especially the research by Adjisasmita et
al. (2020) discussing the operational performance in the Port of Jayapura is also studied using Structural Equation Model.
Finally, by seeing the port condition then this research has several novelties compared with other research, such as the need
for an information system of ship loading-unloading on the interests of the operator, shipping companies, transportation
arrangement services, and the local Transportation Agency of Jayapura city.

5. Conclusions

The result of this research has indicated that the factor of logistics effectiveness was a reinforcing factor in the achievement
of port operational performance. The existing obstacles could be overcome by improving road infrastructures, traffic
engineering, sustainable policy improvement, increasing port facilities and infrastructures, as well as using an information
technology system for ship loading-unloading activities. The achievement of port operational performance can be utilized by
the stakeholders, shipping companies, stevedoring companies, expedition companies, and cargo owners.

The result of this research also indicates that the factor of accessibility is a reinforcing factor to improve the operational
performance of the Class II Port of Jayapura. One step to be taken is improving road infrastructures, developing alternative
roads to the port, and optimizing the traffic engineering to improve the port's operational performance. In addition, local
wisdom, customary rights, geographical condition, and nature in the port area must be paid attention to. The implementation
of a policy that limits the operational hours for special transportation will affect the operational performance to run not
optimally. The quality of regulation is that the policy is executed and implemented by the stakeholders and business players
in more effective and efficient ways. Thus, the sustainable success key of a policy is that the policy can respond to problems
and improve operational performance.



808

References

Acciaro, M., Stemmler, L., Renken, K., & Ahting, J. C. (2022). Regulation and finance in the port sector: current practices in
Germany. Regulation and Finance in the Port Industry, 211-235.

Adjisasmita, S. A., Ramli, M. 1., & Pasra, M. (2020). Model influence means operational performance in the port of Jayapura. /OP
Conference Series: Earth and Environmental Science, (Vol. 419, No. 1, 012097).

Amelia, P., Lathifah, A., & Yasa, I. N. A. (2022). Analysis of the impact of maritime sector development in supporting Indonesian
Navy Ship operations. Procedia Computer Science, 197, 317-325.

Amin, C., Mulyati, H., Anggraini, E., & Kusumastanto, T. (2021). Impact of maritime logistics on archipelagic economic
development in eastern Indonesia. The Asian Journal of Shipping and Logistics, 37(2), 157-164.

Anas, R., Surbakti, M. S., & Hastuty, 1. P. (2022). An overview of inland freight transportation in Indonesia based on vehicle
operating cost. IOP Conference Series: Earth and Environmental Science, (Vol. 1000, No. 1, 012004).

Barata, F., Ricardianto, P., Mulyana, A., Perwitasari, E., Arubusman, D., Purwoko, H & Endri, E. (2022). Berthing time in the port
of Tanjung Priok, Jakarta, Indonesia. Uncertain Supply Chain Management, 10(4), 1387-1396. DOI: 10.5267/j.uscm.2022.6.018

Barros, C. P. (2003). Incentive regulation and efficiency of Portuguese port authorities. Maritime Economics & Logistics, 5(1), 55-
69.

Bastug, S., Haralambides, H., Esmer, S., & Eminoglu, E. (2022). Port competitiveness: Do container terminal operators and liner
shipping companies see eye to eye? Marine Policy, 135, 104866.

Bernacki, D., & Lis, C. (2016). Socio-economic benefits of the improvement of transport accessibility to the port of Szczecin.
Ekonomiczne Problemy Ustug, 124, 55-71.

Bichou, K., & Gray, R. (2004). A logistics and supply chain management approach to port performance measurement. Maritime
Policy & Management, 31(1), 47-67.

Bono, F., & Gutiérrez, E. (2011). A network-based analysis of the impact of structural damage on urban accessibility following a
disaster: the case of the seismically damaged Port Au Prince and Carrefour urban road networks. Journal of Transport
Geography, 19(6), 1443-1455.

Budisiswanto, N., Miharja, M., Kombaitan, B., & Pradono, P. (2018). Multimodal freight transport regulations in Indonesia and
their implementation (a case study of Tanjung Priok port). IOP Conference Series: Earth and Environmental Science, (Vol.
158, No. 1, 012021).

Caldeirinha, V., Felicio, J. A., & Dionisio, A. (2013). Effect of the container terminal characteristics on performance. Cefage-Ue
Working paper, 4.

Chen, M., Feng, X., Zhang, T., Zhang, Y., Xu, B. ., & Zhang, C. (2022). Research on accessibility measurement model of collection
and distribution system for port based on generalized cost impedance function. International Conference on Intelligent Traffic
Systems and Smart City (ITSSC 2021), (Vol. 12165, pp. 146-155).

Chinna, R. (2022). Operational Effectiveness of Logistics: Empirical Evidence from VO Chidambaram Port Trust-Tuticorin. 2022
Sth International Conference on Computers in Management and Business (ICCMB), (pp. 130-136).

Cidell, J. (2012). Flows and pauses in the urban logistics landscape: The municipal regulation of shipping container mobilities.
Mobilities, 7(2), 233-245.

Clott, C., & Hartman, B. C. (2016). Supply chain integration, landside operations, and port accessibility in metropolitan Chicago.
Journal of Transport Geography, 51, 130-139.

Curtis, C., & Scheurer, J. (2017). Performance measures for public transport accessibility: Learning from international practice.
Journal of Transport and Land Use, 10(1), 93-118.

de Almeida Rodrigues, T., de Miranda Mota, C. M., & Dos Santos, I. M. (2022). Determining dry port criteria that support decision-
making. Research in Transportation Economics, 88, 100994.

Djunarsjah, E., Kusumadewi, D., & Chairuniza, G. (2021). The effectiveness of Indonesia’s fisheries policy to reduce illegal fishing.
1OP Conference Series: Earth and Environmental Science, (Vol. 805, No. 1, 012018).

Dong, G., Zhu, J., Li, J., Wang, H., & Gajpal, Y. (2019). Evaluating the environmental performance and operational efficiency of
container ports: An application to the maritime silk road. International Journal of Environmental Research and Public Health,
16(2).

Ducruet, C., & Itoh, H. (2022). Spatial network analysis of container port operations: the case of ship turnaround times. Networks
and Spatial Economics, 1-20.

Essel, D., Jin, Z., Zang, L., Agyabeng-Mensah, Y., Afum, E., & Baah, C. (2022). Assessing the impact of the Boankra inland
container terminal on the operational performance of the seaports of Ghana. Research in Transportation Business &
Management, 100832.

Fahim, P. B., Rezaei, J., Montreuil, B., & Tavasszy, L. (2022). Port performance evaluation and selection in the Physical Internet.
Transport Policy, 124, 83-94.

Felicio, J., Caldeirinha, V., & Dionisio, A. (2015). The effect of port and container terminal characteristics on terminal performance.
Maritime Economics & Logistics 17, 17(4), 493-514. https://doi.org/10.1057/mel.2014.33

Frazzon, E. M., Constante, J. M., Triska, Y., Dos Santos Albuquerque, J. V., Martinez-Moya, J., De Souza Silva, L., & Valente, A.
M. (2019). Smart port-hinterland integration: Conceptual proposal and simulation-based analysis in Brazilian ports.
International Journal of Integrated Supply Management, 12(4), 334-352.

Gayathri, C., Kamala, V., Gajanand, M.S., & Yamini, S. (2022). Analysis of the operational and financial performance of ports: an
integrated fuzzy DEMATEL-TOPSIS approach. Benchmarking: An  International Journal, 29(3), 1046-
1066. https://doi.org/10.1108/B1J-03-2020-0123

Giuffrida, N., Cocuzza, E., Ignaccolo, M., & Inturri, G. (2020). A comprehensive index to evaluate non-motorized accessibility to
port cities. International Journal of Sustainable Development and Planning, 15(5), 743-749.



P. Ricardianto et al. /Uncertain Supply Chain Management 11 (2023) 809

Guo, L., & Yang, Z. (2019). Relationship between shipping accessibility and maritime transport demand: the case of mainland
China. Networks and Spatial Economics, 19(1), 149-175.

Ha, M. H., Yang, Z., & Lam, J. S. L. (2019). Port performance in container transport logistics: A multi-stakeholder perspective.
Transport Policy, 73, 25-40.

Hou, Q., & Li, S. M. (2011). Transport infrastructure development and changing spatial accessibility in the Greater Pearl River
Delta, China. Journal of Transport Geography, 19(6), 1350-1360.

Huang, L. (2022). Research on Logistics Efficiency of Chinese Ports above Designated Size Based on the DEA-Malmquist Index.
2022 2nd International Conference on Enterprise Management and Economic Development (ICEMED 2022), (pp. 113-118).

Humang, W. P., Natsir, R. ., & Fisu, A. A. (2021). Development of a Feeder Port of Tanjung Ringgit Facilities to Support
Implementation of Sea Tollway. Jurnal Penelitian Transportasi Laut, 23(1), 1-8.

Jeevan, J., Chen, S. L., & Cahoon, S. (2018). Determining the influential factors of dry port operations: worldwide experiences and
empirical evidence from Malaysia. Maritime Economics and Logistics, 20(3), 476—494.

Juntapoon, P., & Chaoprayoon, P. (2022). The Effectiveness of Logistic Management System on Cultural Tourism in Lampang City
Municipality Lampang Province. (Doctoral dissertation, Maejo University).

Kang, L., Wu, W., Yu, H., & Su, F. (2022). Global Container Port Network Linkages and Topology in 2021. Sensors, 22(15), 5889.

Karatas-Cetin, C. (2021). Port and logistics chains: changes in organizational effectiveness. In Maritime Logistics: A Guide to
Contemporary Shipping and Port Management. Kogan Page.

Kuncoro, A. E., Saroso, H., Sudrajat, D., Larasati, A., & Moeke, D. (2021). Why Supply Chain Collaboration Matters for Indonesian
Dry Port Firms? 2021 The 4th International Conference on Computers in Management and Business, (pp. 73-76).

Lebedeva, O., Poltavskaya, J., & Gozbenko, V. (2022). Effectiveness of the Implementation of Information Technologies in Solving
Problems of Transport and Logistics Sector. XIV International Scientific Conference “INTERAGROMASH 2021", (pp. 294-
300).

Lin, L. C., & Tseng, C. C. (2007). Operational performance evaluation of major container ports in the Asia-Pacific region. Maritime
Policy & Management, 34(6), 535-551.

Lirn, T. C., & Ariyana, A. R. (2021). Potential for Transport in Asia Pacific Region. KnE Social Sciences, 249-259.

Litman, T. (2017). Evaluating accessibility for transport planning. Victoria, BC, Canada: Victoria Transport Policy Institute.

Lorenci¢, V., Twrdy, E., & Lep, M. (2022). Cruise Port Performance Evaluation in the Context of Port Authority: An MCDA
Approach. Sustainability, 14(7), 4181.

Macario, R.(2013). Modeling for Public Policies Inducement of Urban Freight Business Development", Ben-Akiva,
M., Meersman, H. and Van de Voorde, E. (Ed.) Freight Transport Modelling, Emerald Group Publishing Limited, Bingley, pp.
405-432. https://doi.org/10.1108/9781781902868-020

Majid, S.A, Nugraha, A., Sulistiyono, B.B., Suryaningsih, L., Widodo, S., Kholdun, A.l., Febrian, W.D., Wahdiniawati, S.A.,
Marlita, D., Wiwaha, A & Endri, E (2022a). The effect of safety risk management and airport personnel competency on aviation
safety performance. Uncertain Supply Chain Management, 10(4), 1509-1522. DOI: 10.5267/j.uscm.2022.6.004

Majid, S. A., Yundriana, R., Soepriyadi, I., Pahala, Y., Fachrial, P ., Setiawan, A., Wardana, A., Soekirman, A., Nofrisel, Fahriza,
B., Hikmawati, N. K., & Endri, E. (2022b). Strategies for Improving Air Connectivity in Indonesia through the Indonesian,
Malaysia, and Thailand Growth Triangle Cooperation. Academic Journal of Interdisciplinary Studies, 11(5), 62-72.
https://doi.org/10.36941/ajis-2022-0125

Many, N. (2018). Developing the port of Belawan as a modern and international port. /OP Conference Series: Earth and
Environmental Science, vol. 126, no. 1, page 012182.

Meersman, H., & Van de Voorde, E. (2013). The Relationship between Economic Activity and Freight Transport. Emerald Group
Publishing Limited, Bingley.

Meersman, H., Van de Voorde, E., & Vanelslander, T. (2012). Port congestion and implications to maritime logistics. In Song, D.-
W. and Panayides, P.M. (Ed.) Maritime Logistics, (pp. 49—68). Emerald Group Publishing Limited, Bingley.

Monteiro, J. L., Santoso, P. I., & Prabowo, R. (2021). Maritime industry-ports and supporting activities: a literature review. [OP
Conference Series: Materials Science and Engineering, (Vol. 1010, No. 1, 012019).

Munim, Z. H. (2022). Regulation and Finance in the Bangladesh Port Industry. Regulation and Finance in the Port Industry, (pp.
99-115).

Munim, Z. H., & Schramm, H. J. (2018). The impacts of port infrastructure and logistics performance on economic growth: the
mediating role of seaborne trade. Journal of Shipping and Trade, 3(1), 1-19.

Nanyam, V. N., & Jha, K. N. (2022). Conceptual Model for the Operational Performance of the Container Terminals in India.
Journal of Waterway, Port, Coastal, and Ocean Engineering, 148(4), 04022011.

Nuzzolo, A., & Comi, A.(2013). Tactical and Operational City Logistics: Freight Vehicle Flow Modelling, Ben-Akiva,
M., Meersman, H. and Van de Voorde, E. (Ed.) Freight Transport Modelling, Emerald Group Publishing Limited, Bingley, pp.
433-451. https://doi.org/10.1108/9781781902868-021

Nwaogbe, O. R., Pius, A., Abduljelil, A., & Alharahsheh, H. H. (2019). An empirical study of Nigerian seaports operational
performance. Transport & Logistics.: The International Journal, 20(48), 73-87.

Paing, W. P., & Prabnasak, J. (2019). Determinants of port performance—a case study of five major container ports in Myanmar.
1OP Conference Series: Materials Science and Engineering, (Vol. 639, No. 1, 012004).

Puangchampee, B., & Baramichai, M. (2012). Thailand Industrial Competitiveness; Enhancing The Logistics and Supply Chain
Management Scheme for Thai’s Manufacturing. International Conference on Management Science and Information
Engineering, 1(1), 203-6.

Ratnawati, E., Towadi, M., Sihombing, J. S., & Pandamdari, E. (2021). Highlighting the Opportunities and Challenges of Port
Performance in Indonesia by The Regulatory Aspects. Journal of Legal, Ethical and Regulatory Issues, 24(3), 1-11.

Ricardianto, P., Lermatan, E., Thamrin, M., Abdurachman, E., Subagyo, H., Priadi, A., & Endri, E. (2022a). Impact of loading and




810

unloading productivity on service user satisfaction. Uncertain Supply Chain Management, 10(3), 845-854.DOL:
10.5267/j.uscm.2022.3.010

Ricardianto, P., Kholdun, A., Fachrey, K., Nofrisel, N., Agusinta, L., Setiawan, E., Abidin, Z., Purba, O., Perwitasari, E & Endri,
E. (2022b). Building green supply chain management in pharmaceutical companies in Indonesia.Uncertain Supply Chain
Management, 10(2), 453-462. DOI: 10.5267/j.uscm.2021.12.006

Sampson, H. (2022). ‘Beyond the State’: The limits of international regulation and the example of abandoned seafarers. Marine
Policy, 140, 105046.

Sarkar, B. D., & Shankar, R. (2021). Understanding the barriers of port logistics for effective operation in the Industry 4.0 era: Data-
driven decision making. International Journal of Information Management Data Insights, 1(2), 100031.

Saruchera, F. (2020). Determinants of effective high-risk cargo logistics at seaports: A case study. Journal of Transport and Supply
Chain Management, 14(1), 1-13.

Setiawan, D., & Koestoer, R. H. (2021). Comparative Perspectives on Modern Logistics Transportation Based on Green Logistics
in Europe and Indonesia: Concept of Sustainable Economy. Journal of Mechanical, Civil and Industrial Engineering, 2(2), 44-
48.

Setiawati, R., Eve, J., Syavira, A., Ricardianto, P., Nofrisel., & Endri, E. (2022).The Role of Information Technology in Business
Agility: Systematic Literature Review. Quality Access to Success, 23(189), 144-149. DOI: 10.47750/QAS/23.189.16

Song, D. W., & Panayides, P. (2012). Maritime logistics: a complete guide to effective shipping and port management. Kogan Page
Publishers.

Sorooshian & Yin. (2018). Logistics Evaluation: a Case Study. International Journal of Engineering & Technology Science, 1(4),
192-199.

Subiyanto, E. (2021). Investigating the logistics costs model: recent update in Indonesia. Journal of Science and Technology Policy
Management/JSTPM-03-2020-003, 12(2), 331-350.

Suleiman, S., & Usman, U. (2018). Prediction of Customer Accessibility of Electronic Banking logistic regression in Nigeria. Equity
Journal of Science and Technology, 4(1), 93-93.

Sunitiyoso, Y., Nuraeni, S., Pambudi, N. F., Inayati, T., Nurdayat, I. F., Hadiansyah, F., & Tiara, A. R. (2022). Port performance
factors and their interactions: A systems thinking approach. The Asian Journal of Shipping and Logistics, 38(2), 107-123.

Sutanto, S. H. (2021). he characteristic, performance, accessibility, and prediction of cargo handling in Probolinggo New Terminal
Port. IOP Conference Series: Earth and Environmental Science, (Vol. 649, No. 1, 012045).

Syafiq, M., & Purwoko, A. (2022). The influences of accessibility, information technology and social capital on coastal development
in Indonesia: The mediating role of port development. Ocean & Coastal Management, 223, 106156.

Telemaque, D. T. (2022). Challenges confronting efficient port performance of selected countries in the Eastern Caribbean: what
are the opportunities for Antigua and Barbuda? Worldwide Hospitality and Tourism Themes., 14(2), 169-178.

Tovar, B., & Wall, A. (2022). Regulation and finance in the Spanish port sector. Regulation and Finance in the Port Industry, (pp.
299-313).

Van der Horst, M. R., & Van der Lugt, L. M. (2011). Coordination mechanisms in improving hinterland accessibility: an empirical
analysis in the port of Rotterdam. Maritime Policy & Management, 38(4).

Vicrihadi, A., Sembiring, H. F. A., & Ayutia, Y. (2021). Analysis of The Operational Performance of Loading and Unloading
Containers at Operating Terminal 3 Port of Tanjung Priok. Advances in Transportation and Logistics Research, 4(3), 352-362.

Vrakas, G., Chan, C., & Thai, V. V. (2021). The effects of evolving port technology and process optimization on operational
performance: The case study of an Australian container terminal operator. The Asian Journal of Shipping and Logistics, 37(4),
281-290.

Wabhyuni, T., Ricardianto, P., Harits, A., Thamrin, M., Liana, E., Anggara, D., Abidin, Z., Setyowati, T., Sugiyanto, S & Endri, E.
(2022). The implementation of minimum service standards on ship operational performance: Empirical evidence from
Indonesia.Uncertain Supply Chain Management, 10(4), 1297-1304. DOI: 10.5267/j.uscm.2022.7.010

Wan, Y., Zhang, A., & Li, K. X. (2018). Port competition with accessibility and congestion: a theoretical framework and literature
review on empirical studies. Maritime Policy & Management 239-259., 45(2), 239-259.

Wang, C. N., Nguyen, P. H., Nguyen, T. L., Nguyen, T. G., Nguyen, D. T., Tran, T. H., & Phung, H. T. (2022). A Two-Stage DEA
Approach to Measure Operational Efficiency in Vietnam’s Port Industry. Mathematics, 10(9), 1385.

Wang, Y., & Cullinane, K. (2008). Measuring container port accessibility: An application of the Principal Eigenvector Method
(PEM). Maritime Economics & Logistics, 10(1), 75-89.

Widiyanto, P., Jaya Sakti, R.F., Setiawan, E.B., Manfaluthy, M., Suryaningsih, L., Ricardianto, P., Kamar, K., & Endri, E.
(2021). The Relationship between Service Quality, Timeliness of Arrival, Departure Flip Ship Logistics and People and
Customer Satisfaction: A Case in Indonesia. Academy of Entrepreneurship Journal, 27(6), 1-10.

Woo, S. H., Pettit, S., & Beresford, A. K. (2011). Port evolution and performance in changing logistics environments. Maritime
Economics & Logistics, 13(3), 250-277.

Zhang, W., & Yun, Y. (2019). Multi-scale accessibility performance of shelters types with diversity layout in coastal port cities: A
case study in Nagoya City, Japan. Habitat International, 83, 55-64.

© 2023 by the authors; licensee Growing Science, Canada. This is an open access article
@ @ distributed under the terms and conditions of the Creative Commons Attribution (CC-BY) license

(http://creativecommons.org/licenses/by/4.0/).



