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Abstract

Purpose: This study aimed to determine the effect of Quay Container Crane performance on the
smoothness of container loading and unloading activities at the Koja Container Terminal, North
Jakarta.

Research Methodology: Data were collected through interviews and questionnaires. This study
used a quantitative descriptive approach with primary and secondary data sources. The data
analysis techniques included simple linear regression analysis, correlation coefficients, coefficients
of determination, hypothesis testing, validity testing, and reliability testing. The study population
comprised 37 QCC operators, and the research sample comprised 37 individuals. Technique
sampling using a saturated sample.

Results:The results of the analysis show the influence of the performance of the Quay Container
Crane and smooth loading and unloading activities, as shown by the simple linear regression line
equation: Y =9.679 + 0.696X. This means that if there is a performance change in the QCC (variable
X), the smoothness of the loading and unloading activity will increase by 0.696 with a constant
(a) of 9.679. The Correlation Coefficient Analysis (r) = 0.610 means that the performance of the
QCC (variable X) with smooth running of loading and unloading activities has a strong relationship
influence and is positive. Analysis Coefficient Determinant (KP) of 37.2%.

Conclusions: Based on the results of the hypothesis test, t count > t table or 5.746 > 2.030, so
HO is rejected and Ha is accepted, meaning that there is an influence of QCC performance on the
smoothness of loading and unloading activities.

Limitations: This study is limited to the operational performance of Quay Container Cranes (QCC)
at the Koja Container Terminal KSO, North Jakarta, using data collected from 37 operators during
the 2018 operational period.

Contributions: This study contributes to the understanding of the relationship between Quay
Container Crane performance and the smoothness of container loading and unloading activities at
container terminals.
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1. Introduction

Tanjung Priok Port is the largest port in Indonesia with the busiest activity, both by ship traffic entering
or leaving the port and (land) vehicles transporting containers (Anggraini, 2021; Selasdini & Almuzani,
2022). The container terminal in Tanjung Priok is the KSO (Joint Operation) Terminal Koja Container
Terminal, commonly known as KSO TPK Koja. Shipping lines typically favor container terminals with
fast loading and unloading times. This is because faster loading and unloading means less time spent at
the port, thus lowering the vessel costs (Aprillita & Perkasa, 2021; Prakoso et al., 2017; Pranogyo et al.,
2021).

Indonesia’s growth in the early 1990s led to an increase in export and import activities through the
Tanjung Priok Port (Abdullah, 2021; Febriansyah et al., 2019). To meet the sharply increasing demand for
container handling services, the state-owned company PT Pelabuhan Indonesia II (Persero), in partnership
with the private company PT Hutchison Ports Indonesia, jointly developed a completely new terminal,
the Koja Container Terminal (TPK KOJA). The two companies also established a Joint Operation to
handle the terminal’s daily operations. Through several optimization programs, its capacity has increased
from 680,000 to over 1 million TEUs of containers per year, and is ready to serve large fourth-generation
container ships (Moeis et al., 2020; Satria, 2021).

The KSO Koja Container Terminal is the first container terminal in Indonesia, operated jointly by the
government and a private company that aims to contribute to the country’s growth. Located at J1. Digul
No. 1 Tanjung Priok, North Jakarta 14310, Indonesia. Currently, the KSO TPK Koja implements a system
operation called next Generation (nGen), which was changed in 2003. Previously, Koja TPK KSO used
an operating system called NAVIS. This system was designed to link with the customer system, allowing
quick online communication (Kierzkowski & Kisiel, 2017; Solihin, 2021). This allows customers to
track the position of containers, plan shipments, and track their shipments. stacking and the vessels used.
For better growth, KSO TPK Koja currently has a stacking area of 21.80 Ha, Import Stacking Capacity
of 7,560 TEUs, Export Stacking Capacity of 7,696 TEUs, and Reefer Stacking Capacity of 310 plugs.
Meanwhile, the length of KSO TPK Koja’s cadmeter is 650 cad meters, with a Pier Width of 40 m and a
pool depth of -14 MLWS.

As a container terminal with busy activities, it must have loading and unloading equipment that is
in good and prime condition to facilitate all existing loading and unloading activities. at container
terminals. However, the loading and unloading processes do not always run as smoothly as expected
(Fathihani, 2021; Fathihani & Nasution, 2021). Occasionally, numerous obstacles seriously disrupt the
process, causing delays in loading and discharge from or to the ship. To carry out terminal operations
so that activities at the terminal run smoothly, a good communication system is also needed between
field members and members in the control tower (Ikhsani et al., 2021). Currently, the Koja Container
Terminal KSO uses the N-Gen system, which is used at the Koja Container Terminal KSO location,
where N-Gen is a new system implemented by the Koja Container Terminal KSO. Previously, when
N-Gen had not been implemented, the Koja Container Terminal KSO used a system called NAVIS.
N-Gen was made by the company Hutchinson Port, which is the parent company of the Koja Container
Terminal Joint Operation (KSO) that collaborates with PT. Pelindo (Pelabuhan Indonesia). The new
system will minimize misunderstandings between the two companies. party One with Which other.
While performing the operation activity unloading and loading container, the number of personnel who
will carry out container loading and unloading activities is determined. The Koja Container Terminal
Joint Operation (KSO) currently has several teams (Ricardianto et al., 2021). Each team consisted of 12
stevedoring workers (TKBM). These TKBMs are booked based on the ship capacity or number of quay
container cranes used during operating hours (Rizqi & Sakinah, 2021; Wardhani & Ully, 2021).

In carrying out loading and unloading operations, KSO TPK Koja has equipment, namely seven units of
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Quay Container Crane (QCC), which are used to carry out container loading or unloading operations at
the edge of the dock, 25 units of Rubber Tyred Gantry Crane (RTGC), which are used to stack containers
when the containers are already in the Container Yard (CY) (Setyawati et al., 2021), 48 units of Head
Trucks, which are used to transport containers from the dock to the stacking yard or from the stacking
yard to the dock, and three units of Reach Staker. KSO Terminal Container Koja has several customers
who use the terminal for container stacking, including China Shipping Container Line, Gold Star Line
LTD, Hapag-Lloyd, Hanjin, Heung-A Shipping, HMM, KMTC Line, K-Line, MOL, SINOKOR, TEMAS
Line, Wan Hai Lines LTD, BEN LINE AGENCIES, SPIL, ANL, Regional Container Lines (RCL), and
MSC (Susanto & Parmenas, 2021).

This study focuses regarding QCC (quay container Crane), which often experience problems in carrying
out loading and unloading activities. Quay container cranes must always be in prime condition when
used (Abou Kasm & Diabat, 2020; Ayuningtyas & Ilman, 2021). To indicate how many containers are
unloaded and loaded, a calculation called the Gross Crane Rate (GCR), formerly known as the Box
Crane per Hour), and Vessel Operation Rate (VOR), formerly known as the Box Ship per Hour), is used
(Prijono et al., 2021). The GCR indicates the number of containers that are unloaded and loaded. The
number of containers that can be unloaded and loaded on each Quay Container Crane in one hour (Karam
et al., 2020; Wahyuningsih et al., 2021). Meanwhile, VOR shows how many containers can be unloaded
and loaded on one ship in one hour. time One clock.GCR And VOR in Joint Operation Koja Container
Terminal Alone have a target 26 box per o’clock for GCR and 65 boxes per hour for VOR, respectively.
The loading and unloading speeds are unstable and fluctuate. If we look at the average speed per month,
sometimes there are those that exceed the target, sometimes according to the target, and even some are
below the specified target (Kizilay & Eliiyi, 2021; Syahrial & Sudono, 2021). According to the data
obtained by the author, the average GCR in 2018 was 24 boxes per hour, and the VOR was 63 boxes per
hour. This shows that the average speed of loading and unloading containers did not reach the target
set by the KSO Koja Container Terminal. In reality, the GCR at TPK Koja is only 24 boxes per hour;
therefore, there is a difference of 2 numbers below the target, which should be 26 boxes per hour. In the
VOR, which should be 65 boxes per hour, in reality, it is only 63 boxes per hour, there is a difference of 2
numbers below the specified target (Berlian Rms & Wahyuningsih, 2021; Huang et al., 2021).

According to the results of interviews with the Manning Operation, the gate-out sections at the Koja
Container Terminal QCC number 2 (Panamax), number 4 (Post Panamax), and number 5 (Post Panamax)
experienced breakdown problems/damage in their cabins, causing the QCC to be unable to operate for
one month. Therefore, with the damage to three QCCs (numbers 2, 4, and 5), only four QCCs can operate
(numbers 1, 3, 6, and 7) (Saputra & Kusnadi, 2021; Sumaryadi & Kusnadi, 2021; Suyanto et al., 2021).
This damage significantly affects the performance of the QCC in smoothing loading and unloading
operations. If a large ship arrives with a stack of containers/tiers on a tall ship, only QCC 6 and 7 can
operate. QCC 4 and 5 should also be able to operate for ships with high container stacks/tiers because
QCC 4 and 5 experienced breakdowns/damages; therefore, only QCC 6 and 7 can operate, which have
a higher height for unloading. The container (Nunuh & Wulandari, 2021). QCCs 1 and 3 were unable
to operate because of height restrictions for unloading containers on board. This was quite disruptive
and hampered the loading and unloading processes. Another problem was that the lock and unlock on
the spreader broke while lifting the container, hampering loading and unloading activities because the
spreader had to be repaired immediately by a technician. Repairing the lock and unlocking it usually
takes 15 min. If the Quay Container Crane is always ready and in prime condition, loading and unloading
can run smoothly and optimally (Saputro & Soleha, 2021).

Therefore, it can be concluded that the performance of the Quay Container crane affects the smoothness
of loading and unloading. If the Quay Container Crane is in prime condition at the time of operation,
then the loading and unloading activities can run well, and the performance is optimal. However, if there
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are several obstacles (damage or jammed equipment) on the Quay Container Crane, the smoothness of
the loading and unloading activities will not be optimal, and the results will not be in accordance with
the predetermined targets.

2. Literature Review

According to Lumi and Yosef (2022) and Wahono (2015), performance is a person’s overall result during
a certain period in carrying out tasks, such as work result standards, targets, or criteria targets that have
been determined in advance and agreed upon together. Meanwhile, according to Lesmini and Purwanto
(2016) and Parmenas (2021), performance is the work results in terms of quality and quantity achieved
by an employee in carrying out his duties in accordance with the responsibilities given to him. From the
several definitions above, the author can conclude that performance is work achievement or work results
(output) in both quality and quantity achieved by human resources per unit of time period in carrying
out their work duties in accordance with the roles and responsibilities given to them in the company
(Kuncoro & Harahap, 2021; Nuraeni et al., 2022; Setyawati & Aristiyanto, 2021).

One of the determining factors of loading and unloading performance is the availability of adequate
loading and unloading equipment (hernawan’; Heriyanto, 2021). Loading and unloading activities at the
port consist of stevedoring, which is the activity of unloading cargo from the ship to the dock or from the
dock to the ship using ship cranes, dock cranes, and other supporting equipment; cargodoring, which is
the activity of moving cargo that has been unloaded from the ship from the dock to the warehouse/stack
yard (Abidin et al., 2022; Lesmini et al., 2022; Saputra et al., 2022), then arranged/stacked in the
warehouse or stacking yard; and receiving/delivery, which is the activity of receiving and handing over
cargo from the warehouse/stack yard in the line 1 area and arranging it on land transportation vehicles to
be delivered to the consignee (Agusinta et al., 2021; Keke et al., 2021; Wijayanti & Santoso, 2022).

In the process of loading and unloading containers, a tool is needed to lift and lower containers, which
is called a Quay Container Crane. The equipment is operated by an operator and assisted by TKBM
(Standing and Unloading Workers) to carry out these activities. One gang/team consists of 12 TKBM
persons. A Quay Container Crane (QCC) is a tool (crane) used for unloading or loading containers from
a ship onto a head truck chassis or vice versa and transferring them from a head truck chassis onto a ship.
This loading and unloading equipment is the most important because it is located at the edge of the dock
where container ships dock, and the QCC performance is assessed by its loading and unloading speed.

Indicators that support activities to run smoothly are as follows: QCC in prime condition, certified and
expert operators, use of tools according to Standard Operating Procedures, availability of spare parts in
case of damage, mechanics that are always in a ready condition, and equipment maintenance (Kurniawan
& Hariadi, 2022; Ricardianto et al., 2021). This Quay Container Crane extends the QCC’s reach further
out to sea to reach containers on ships. If a crane ship moves down (Boom Down) to carry out loading or
unloading operations, whereas when not in operation, the crane moves up (Boom Up) (Harywibowo &
Hariadi, 2022). Apart from cranes, there are also cabins that function to move forward and backward
with the trolley so that the operator inside can see the position of the spreader when lifting the container
(Achir et al., 2022; Ardhianti et al., 2022; Fadhilah et al., 2022). Another tool, the Gantry, is useful for
moving the QCC right and left during operation. The motor Hoist is useful for moving the spreader to
raise or lower the container when it is being lifted. The spreader is a loading and unloading tool installed
in the QCC, which has four corners, each with a twistlock that is used to lift containers onto or from a
ship. This tool greatly assists the QCC operators in lifting the containers. Spreaders are available in two
types: TwinLift and SingleLift.

In carrying out its activities, the QCC has three movements: Hoist Up & Hoist Lower, which is useful for
moving the spreader up and down; Trolley Cabin & Spreader to move forward and backward; and gantry,

© 2026 Abnus | Open Access — CC BY 4.0 | abnus.co | DOIL: 10.52909/jtla.v1i1.38 Page 66



which is useful for shifting from right to left. Sometimes, one of the three movements is problematic
because each QCC has its own constraints and is always different. Currently, the QCC is divided into
three types: Panamax (QCC numbers 1, 2, and 3), Post Panamax (QCC numbers 4 and 5), and Super
Post Panamax (QCC numbers 6 and 7) (Pekih et al., 2021).

Quay Container Crane Operators are individuals with specialized skills in QCC operation. Currently,
there are 37 QCC operators in the Koja TPK Joint Operation (KSO) divided into four shift groups (A,
B, C, and D). These crane operators are trained at the Pelindo 2 Education and Training Center (BPL)
to obtain a certificate of expertise. Each crane operator must have specialized skills in the training they
receive to avoid untoward incidents. Every terminal wants loading and unloading equipment that is
always in prime condition to launch operations smoothly without any technical disruptions from loading
and unloading equipment (Bharadwaj, 2020; Emde et al., 2020). The continuous use of loading and
unloading equipment will certainly reduce the equipment’s performance to its original level. Therefore,
regular maintenance is necessary to ensure that the loading and unloading equipment remains in optimal
condition.

For maintenance at KSO TPK Koja (source: Engineering Division/Workshop). Maintenance was carried
out on the QCC machine, checking the gantry machine, gantry machine cable, oil on the gantry machine,
air filter, carbon bras on the gantry motor, sliding rail, and condition of the bolts and twistlock.

When carrying out loading and unloading activities, all aspects must be considered to support smooth
operations so that can walk in accordance with the objective. According to Zatayu and Priyono (2018)
in The Container System book, loading and unloading activities are activities that move goods from
land transportation, and to carry out these cargo transfer activities, adequate facilities or equipment
are required in a service method or procedure. The smoothness of loading and unloading is measured
through the performance of all loading and unloading equipment and is expressed by the number of
containers that can be unloaded and loaded by a Quay Container Crane or expressed by its loading and
unloading speed using GCR (Gross Crane Rate) and VOR units (Pjevcevic et al., 2017; Yu et al., 2019),
the more output produced, the better the quality of the container terminal and of course there will be
many shipping companies that will carry out loading and unloading of containers at the terminal.

GCR is the number of container boxes that can be moved by one crane in 1 (one) hour. The higher the
GCR number, the higher the quality of the crane’s performance in carrying out unloading and loading
(Ardi & Ayu, 2017). GCR Koja TPK 26 boxes per hour. and VOR (Vessel Operating Rate), which
indicates the loading and unloading operational performance. The VOR is the number of container boxes
that a terminal can load or unload from the hold of a single ship in one hour. Similar to the GCR, the
higher the VOR, the higher is the loading and unloading quality. The VOR at TPK Koja was 65 boxes
per hour.
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Table 1. Data of GCR and VOR Containers in 2018

Month GCR | YOR
January | 23.20 | 64.23
February | 26.44 | 65.40
March 26.09 | 66.73
April 25.10 | 61.40
May 26.01 | 65.10
June 25.05 | 60.68
July 26.07 | 70.31
August 22.27 | 57.04
September | 21.28 | 60.36
October | 25.03 | 61.97
November | 26.10 | 63.07
December | 26.03 | 66.30
Average | 24.80 | 63.54

Source: Joint Operation TPK Koja, 2018

Based on Table 1, the Gross Crane Rate (GCR) and Vessel Operating Rate (VOR) performance at
Joint Operation TPK Koja during 2018 showed fluctuating values each month. The highest GCR value
occurred in February at 26.44 boxes per hour, while the lowest was recorded in September at 21.28 boxes
per hour. Meanwhile, the highest VOR value was achieved in July at 70.31 boxes per hour, whereas the
lowest occurred in August at 57.04 boxes per hour. Overall, the average GCR during 2018 was 24.80
boxes per hour, while the average VOR reached 63.54 boxes per hour. These results indicate that the
loading and unloading operational performance at TPK Koja was relatively stable throughout the year,
although several months experienced decreases in operational productivity due to operational constraints
and equipment conditions.

2.1 Study previously

Research conducted by Marzuki (2008) stated that the productivity of container loading and unloading
equipment is fundamentally important because it supports the success of ship entry and exit. The time-
effectiveness costs incurred during container loading and unloading affect the efficiency and effectiveness
of each task. Productivity at container ports is a measure of the work performed at these ports. The
analysis techniques used in this study were Confirmatory Factor Analysis and Full Model of Structural
Equation Model (SEM), supported by SPSS 14, AMOS 4.01, and MANOVA.

The delivery of goods, cruise companies use containers as an alternative to ensure proper protection of
goods. PT Pelayaran Meratus is a shipping company that ships goods in containers. Container shipments
are performed at container docks. This study aims to develop a quantitative model that can be used to
identify the factors influencing the shipping process in a way that is significant to loading and unloading
productivity. The problem was solved using multiple linear regression with dummy variables. Four
stages were performed to analyze the obtained regression model.

Research conducted by Handajani (2004) explains that Tanjung Emas Port, Semarang is a large port, and
in addition to serving passenger and general goods transportation, it also serves loading and unloading of
containers. The volume of goods shipped using containers through Tanjung Emas Port has continued to
increase annually. However, container services at the container terminal of Tanjung Emas Port, Semarang,
are currently experiencing several obstacles that affect the speed of container services. These obstacles
are caused by, among others: (1) the less than optimal use of gantry cranes and rubber-tyred gantries
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in serving container loading and unloading, (2) the less than orderly arrangement of containers in the
stacking yard, (3) the service time of trucks from outside carrying export containers that coincide with
the truck chassis serving loading onto ships, thus slowing down a process; the same thing also occurs
in the unloading (import) process, and (4) the number of truck chassis does not meet the standard
operational configuration. This study aims to improve the efficiency of container services by improving
the container arrangement system in the container yard according to the ship loading sequence and
providing an estimate of the number of truck chassis required to achieve optimal gantry crane production.
The research method used is primary data collection through field surveys, and secondary data obtained
from related agencies. Data analysis was performed using queuing theory, and container flow forecasting
was performed using SPSS software.

3. Methodology

This research is located at the Operational Cooperation (KSO) of the Koja Container Terminal on JI.
Digul No.1, Tanjung Priok, Jakarta 14310, Indonesia. The time study was conducted from November
2018 to January 2019. The population in the study This is the Quay Operator Container Crane, which
has 37 respondents. Sampling technique The sampling technique used in this study was a non-probability
technique, namely a saturated sample. Therefore, the sample in this study comprised all 37 Quay
Container Crane operators at TPK Koja. The research method used quantitative data. The data sources
are primary and secondary data. The primary data in this study were obtained from the respondents’
answers to the questionnaire. Secondary data include reading books, literature, journals, and various
existing sources (Siregar, 2012; Sugiyono, 2010, 2015).

4. Results and Discussion

From the data obtained, the results regarding the respondents’ ages were obtained. The majority of
respondents were aged 41-45 years (14 respondents, 37.8%), followed by 36—40 years (11 respondents,
29.8%), > 45 years (6 respondents, 16.2%), 31-35 years (4 respondents, 10.8%), and respondents with
the lowest age 26-30 years as many as 2 respondents (5.4%). From the data processed above, it can be
concluded that most of the QCC operator respondents at the Koja Container Terminal KSO were aged
41-45 years.

From the aspect of education level obtained that Senior High School as much as 27 respondents with
a percentage of 73%, respondents with D3 education were 8 respondents with a percentage of 21.6%,
respondents with a bachelor’s degree as much as 2 respondents with a percentage of 5.4%, and respondents
with a Master’s degree were 0 people with a percentage of 0%. So it can be concluded that most of the
respondents who are QCC operators in KSO Koja Container Terminal have a final education of Senior
High School with a percentage of 73%.

In terms of length of service, it can be seen that the length of time respondents have worked at KSO TPK
Koja is 6-10 years as many as 3 people with a percentage of 8.1%, respondents who have worked for
11-15 years as many as 11 people with a percentage of 29.8%, and respondents who work > 15 years as
many as 23 people with a percentage of 62.1%. From the data above, it can be concluded that based on
the length of service of respondents in KSO TPK Koja, most were > 15 years (62.1%), and the lowest
were 6—10 years, as many as 3 people (8.1%).

Based on the length of work as an operator, it can be seen that the length of time respondents worked as
QCC operators was 1-3 years, with 12 people (32.4%) working in this range. Respondents who worked
as QCC operators for 4-5 years were as many as 14 people with a percentage of 37.9%, respondents who
worked during 5-10 years were as many as 6 people with a percentage of 16.2%, and respondents who
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worked for 11-15 years were as many as 5 people with a percentage of 13.5%. From the respondent data
above, it can be concluded that based on the length of work of respondents as QCC operators, the highest
number is 4-5 years, namely 14 people or with a percentage of 37.9%, and the lowest is 11-15 years old,
as many as 5 people or with a percentage of 13.5%.

The results of the validity and reliability tests using SPSS showed that all questions were valid and
reliable.

4.1 Discussion And Test Hypothesis Influence Performance Quay Container Crane (X) To Smooth
Loading and Unloading (Y) of Containers at the Koja Container Terminal KSO in 2018

4.1.1 Simple Linear Regression Analysis

Table 2. Coefficients

Model Unstandardized Coefficients | Standardized Coefficients ( Sig.
B Std. Error Beta
(Constant) 9.679 6.422 1.507 | 0.141
Performance QCC | 0.696 0.153 0.610 4.556 | 0.000

a. Dependent Variable: Smoothness Activity Demolish Load
Source: Processed results of SPSS 24.00

Based on Table 2, the results of the SPSS method show that the regression and correlation analyses both
have a strong and close relationship between each variable. Simple linear regression analysis was used
to determine the extent of the influence of quay container crane performance (X) on the smoothness
of loading and unloading activities (Y). Before that, the regression model was first determined using a
simple linear regression equation with the formula: ¥ = a4 bX. Based on Table 2, the value of a as a
constant is 9.679, and the value of b is 0.696. Thus, the simple linear regression equation obtained is:
Y =9.67940.696X.

4.1.2 Analysis Coefficient Correlation

This correlation technique is used to find relationships and prove the influence of the relationship between
independent and dependent variables. Therefore, it is necessary to conduct a correlation analysis between
the research variables. The results are presented in the table below.

Table 3. Results of Correlation Coefficient Analysis

Variable Performance QCC | Smoothness Unloading and Loading
Pearson Correlation 1 0.610*
Performance QCC Sig. (2-tailed) 0.000
N 37 37
Pearson Correlation 0.610** 1
Smoothness Unloading and Loading | Sig. (2-tailed) 0.000
N 37 37

** Correlation is significant at the 0.01 level (2-tailed).
Source: Results Processed by Simple Linear Regression Analysis using SPSS Ver. 24.00

Based on Table 3, it is known that the relationship (correlation) between the performance of the quay
container crane and the smoothness of loading and unloading activities is 0.610 (ryy), which is in the
interval 0.60-0.799 (Table IV.39). This indicates that the influence of variable X on variable Y is strong.
Based on the correlation coefficient table above, both variables have a significant influence because sig 2
tail (significant) is less than < 0.05 with data, namely QCC performance of (0.00) and smooth loading
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and unloading of (0.00).

4.1.3 Analysis Coefficient Determinant

For know how much big percentage performance QCC to smoothness activity container loading and
unloading can be done by calculating the determining coefficient, with the formula according to Sugiyono

(2015) as follows:

Information:

e KP = Coefficient Determinant

KP = r* x 100%

« 1% = Correlation Coefficient Squared

With the formula above, it can be written as follows:

KP =r? x 100%

= (0.610)% x 100%
=0.3721 x 100%
=37.2%

Table 4. Results of Coefficient of Determination Analysis

Model

R

R Square

Adjusted R Square

Std. Error of the Estimate

1

0.610¢

0.372

0.354

4.01817

a. Predictors: (Constant), Performance QCC
Source: Results processed questionnaire (SPSS Ver. 24.00)

Based on Table 4, the value of the coefficient of determination (KP) can be used to determine the propor-
tion of the independent variable in explaining the dependent variable. The coefficient of determination
R square of 0.372 which shows that 37.2% of the quay container crane performance contributes to the
smoothness of loading and unloading activities, while the remaining 62.8% (100% - 37.2%) is related to
other variables that were not measured in this study.

4.1.4 Analysis Test Hypothesis
Based on the calculations, the calculated ¢ value is 5.746 and the 7-table value is 2.030. Because the
calculated ¢ value > ¢-table, that is, 5.746 > 2.030, then Hy is rejected and H, is accepted, meaning that
there is a significant positive influence between variable X (QCC performance) on variable Y (smoothness
of loading and unloading activities). Therefore, the assumption that quay container crane performance
positively influences the smoothness of loading and unloading activities is proven true.
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Acceptance Region H,

Rejection Region H,

o

2.030

t calculated

2 5.746

Figure 1. Travel Websites Traffic
Source: Similarweb.com, 2020

Figure 1 shows that the calculated t is in the rejection area of HO. This means that there is a positive and
significant influence because the total calculated t is greater than the total t table between variable X
( quay container crane performance ) and variable Y (smoothness of container loading and unloading
activities).

5. Conclusions

Based on the results of the analysis and discussion in the previous chapter regarding the influence of
quay performance, the performance of the Quay Container Crane (QCC) as variable X has a very good
level with an average value of 4.41. This indicates that QCC performance at Koja Container Terminal
KSO in 2018 has a strong positive contribution to the company’s operational service quality, particularly
in supporting container terminal service users. Meanwhile, the smoothness of container loading and
unloading activities as variable Y is categorized as good, with an average value of 4.14, indicating that
operational activities run effectively and are well supported by existing performance factors.

Based on the statistical analysis, the simple linear regression equation obtained is ¥ = 9.679 + 0.696X,
which means that an improvement in QCC performance will increase the smoothness of loading and
unloading activities by a coefficient of 0.696. Furthermore, the correlation coefficient value of r,, =0.610
indicates a strong relationship between variable X and variable Y. The coefficient of determination
shows that the influence of QCC performance on operational smoothness is 37.2%, while the remaining
62.8% is influenced by other factors not examined in this study. Hypothesis testing results also show that
teount > table (5.746 > 2.030), so Hy is rejected and H, is accepted, meaning that QCC performance has
a positive and significant effect on the smoothness of loading and unloading activities at Koja Container
Terminal KSO in 2018.

Acknowledgements

The authors would like to express their sincere gratitude to the management and operational staff of
Koja Container Terminal KSO, North Jakarta, for their support, assistance, and permission during the
data collection process. The authors also thank the respondents and all parties who contributed to the
completion of this research.

Author Contributions

LL conceptualized and designed the study, performed the data collection, analyzed the results, contributed
to the writing of the original draft. DRF contributed to the analysis and interpretation of the data, and
reviewed the manuscript. Both authors approved the final manuscript and agreed on the contents for

© 2026 Abnus | Open Access — CC BY 4.0 | abnus.co | DOIL: 10.52909/jtla.v1i1.38 Page 72



publication.

Conflicts of Interest

The authors declare that there is no conflict of interest regarding the publication of this study. This
research was conducted independently, and no financial or personal relationships influenced the results
or interpretation of the findings.

© 2026 Abnus | Open Access — CC BY 4.0 | abnus.co | DOIL: 10.52909/jtla.v1i1.38 Page 73



References

Abdullah, M. A. F. (2021). Analysis of consumer motives in purchasing decisions and the use of instant
cooking seasonings. Jurnal Bisnis, Ekonomi, Manajemen, Dan Kewirausahaan, 1(1), 27-35.
https://doi.org/10.52909/jbemk.v1il.24

Abidin, A. A., Muratin, M., & Rahadian, M. 1. (2022). Analyzing the effect of product quality on consumer
satisfaction at shoe and sandal stores in bogor regency. Journal of Economics, Management,
Entrepreneurship, and Business, 2(1), 52—-64. https://doi.org/10.52909/jemeb.v2i1.78

Abou Kasm, O., & Diabat, A. (2020). Next-generation quay crane scheduling. Transportation Research
Part C: Emerging Technologies, 114, 694-715. https://doi.org/10.1016/j.trc.2020.02.015

Achir, M. M., Suryawan, R. F., Maulina, E., & Tannady, H. (2022). Handling of incoming cargo to
support smooth goods delivery: A review of four aspects. Jurnal Transportasi, Logistik, Dan
Aviasi, 1(2), 96-105. https://doi.org/10.52909/jtla.v1i2.62

Agusinta, L., Nugroho, A. E., Fachrial, P., & Suryawan, R. F. (2021). Assessment model of employee
competence, ground support equipment effectiveness, and satisfaction on service quality. Jurnal
Transportasi, Logistik, dan Aviasi, 1(1), 55-69. https://doi.org/10.52909/jtla.v1i1.37

Anggraini, D. (2021). The impact of covid-19 on stock price changes. Jurnal Bisnis, Ekonomi, Manajemen,
Dan Kewirausahaan, 1(1), 1-18. https://doi.org/10.52909/jbemk.v1i1.22

Aprillita, D., & Perkasa, D. H. (2021). The impact of the covid-19 pandemic on consumer purchasing
power in the online retail sectors. Jurnal Bisnis, Ekonomi, Manajemen, Dan Kewirausahaan,
1(1), 19-26. https://doi.org/10.52909/jbemk.v1i1.23

Ardhianti, M. P., Hermawan, M. A., & Suryawan, R. F. (2022). The impact of lifestyle and service quality
on purchase decisions at jne express bekasi. Jurnal Transportasi, Logistik, Dan Aviasi, 1(2),
114-123. https://doi.org/10.52909/jtla.v1i2.64

Ardi, P. G., & Ayu, A. G. (2017). Safety management on loading process with rubber tyred gantry
crane: Case study at port of tanjung priok. Russian Journal of Agricultural and Socio-Economic
Sciences, 66(6), 150-164. https://doi.org/10.18551/rjoas.2017-06.18

Ayuningtyas, B., & [lman, S. (2021). Ip camera surveillance system using an android application based
on arduino. Jurnal Teknika Dan Informatika, 1(1), 1-18. https://doi.org/10.52909/jti.v1i1.6

Berlian Rms, A., & Wahyuningsih, E. (2021). Analysis of frictional energy generation between train
wheels and rails. Jurnal Teknika Dan Informatika, 1(1), 46—61. https://doi.org/10.52909/jti.v1i1.
10

Bharadwaj, D. (2020). Integrated freight terminal and automated freight management system: A theoretical
approach. Transportation Research Procedia, 48, 260-279. https://doi.org/10.1016/].trpro.2020.
08.021

Emde, S., Abedinnia, H., Lange, A., & Glock, C. H. (2020). Scheduling personnel for the build-up of
unit load devices at an air cargo terminal with limited space. OR Spectrum, 42(2), 397-426.
https://doi.org/10.1007/s00291-020-00580-2

Fadhilah, F., Suryawan, R. F., Suryaningsih, L., & Lestari, L. (2022). Theoretical perspectives on
warehouse operations: A review of four key aspects. Jurnal Transportasi, Logistik, Dan Aviasi,
1(2), 106-113. https://doi.org/10.52909/jtla.v1i2.63

Fathihani, F. (2021). Empirical analysis of factors influencing stock prices of 1q 45-listed companies
(2016-2018). Jurnal Bisnis, Ekonomi, Manajemen, Dan Kewirausahaan, 1(2), 71-82. https:
//doi.org/10.52909/jbemk.v1i1.30

Fathihani, F., & Nasution, I. H. (2021). The influence of capital structure, company growth, profitability,
and firm size on earnings management. Jurnal Bisnis, Ekonomi, Manajemen, Dan Kewirausahaan,

1(2), 59-70. https://doi.org/10.52909/jbemk.v1i1.29

© 2026 Abnus | Open Access — CC BY 4.0 | abnus.co | DOIL: 10.52909/jtla.v1i1.38 Page 74


https://doi.org/10.52909/jbemk.v1i1.24
https://doi.org/10.52909/jemeb.v2i1.78
https://doi.org/10.1016/j.trc.2020.02.015
https://doi.org/10.52909/jtla.v1i2.62
https://doi.org/10.52909/jtla.v1i1.37
https://doi.org/10.52909/jbemk.v1i1.22
https://doi.org/10.52909/jbemk.v1i1.23
https://doi.org/10.52909/jtla.v1i2.64
https://doi.org/10.18551/rjoas.2017-06.18
https://doi.org/10.52909/jti.v1i1.6
https://doi.org/10.52909/jti.v1i1.10
https://doi.org/10.52909/jti.v1i1.10
https://doi.org/10.1016/j.trpro.2020.08.021
https://doi.org/10.1016/j.trpro.2020.08.021
https://doi.org/10.1007/s00291-020-00580-2
https://doi.org/10.52909/jtla.v1i2.63
https://doi.org/10.52909/jbemk.v1i1.30
https://doi.org/10.52909/jbemk.v1i1.30
https://doi.org/10.52909/jbemk.v1i1.29

Febriansyah, 1., Siddiq, I., & Wibisono, G. (2019). Influence of infrastructure in optimizing the loading
and discharging activities in koja peti kemas terminal. Advances in Transportation and Logistics
Research, 2, 584-591. https://doi.org/10.25292/atlr.v2i0.212

Handajani, M. (2004). Analisis kinerja operasional bongkar muat peti kemas pelabuhan tanjung emas
semarang. Jurnal Transportasi, 4(1), 1-12. https://doi.org/10.26593/jtrans.v4i1.1761.%25p

Harywibowo, R., & Hariadi, A. (2022). Effect of preventive maintenance, traffic management, technology,
communication support, operator care on osh performance at pt. xyz. Journal of Economics,
Management, Entrepreneurship, and Business, 2(2), 142—161. https://doi.org/10.52909/jemeb.
v2i2.103

Heriyanto, D. (2021). The impact of service quality and compensation on crew satisfaction in manning
companies. Jurnal Transportasi, Logistik, dan Aviasi, 1(1), 31-41. https://doi.org/10.52909/jtla.
vl1il.35

Huang, D., Guo, X., Wang, H., Wang, H., & Peng, Y. (2021). A finite element analysis-based study
on the reliability of heightened quayside container cranes. Journal of Engineering Science &
Technology Review, 14(6). https://doi.org/10.25103/jestr.146.08

Ikhsani, K., Widayati, C. C., & Wuryandari, N. E. R. (2021). Effect of risk perception, promotion, and
brand trust on purchase intention post-covid-19 era. Jurnal Bisnis, Ekonomi, Manajemen, Dan
Kewirausahaan, 1(2), 83-93. https://doi.org/10.52909/jbemk.v1i1.31

Karam, A., Eltawil, A., & Hegner Reinau, K. (2020). Energy-efficient and integrated allocation of
berths, quay cranes, and internal trucks in container terminals. Sustainability, 12(8), 3202.
https://doi.org/10.3390/su12083202

Keke, Y., Tobing, N. G. L., & Tanjung, 1. (2021). The effect of occupational safety and health on
employee performance at pt. angkasa kargo. Jurnal Transportasi, Logistik, dan Aviasi, 1(1),
42-54. https://doi.org/10.52909/jtla.v1i1.36

Kierzkowski, A., & Kisiel, T. (2017). Simulation model of security control system functioning: A case
study of the wroclaw airport terminal. Journal of Air Transport Management, 64, 173—185.
https://doi.org/10.1016/j jairtraman.2016.09.008

Kizilay, D., & Eliiyi, D. T. (2021). A comprehensive review of quay crane scheduling, yard operations
and integrations thereof in container terminals. Flexible Services and Manufacturing Journal,
33(1), 1-42. https://doi.org/10.1007/s10696-020-09385-5

Kuncoro, H., & Harahap, V. (2021). Effect of electronic flight bag usage and safety culture on flight
safety performance at pt. garuda indonesia. Jurnal Transportasi, Logistik, dan Aviasi, 1(1), 18-30.
https://doi.org/10.52909/jtla.v1i1.34

Kurniawan, R., & Hariadi, A. (2022). Improving the performance of oil palm npk fertilization using risk
management and analytic hierarchy process. Journal of Economics, Management, Entrepreneur-
ship, and Business, 2(2), 107-126. https://doi.org/10.52909/jemeb.v2i2.85

Lesmini, L., Najoan, D. J., Ruslani, M. N., Firdaus, M. L., Susanto, P. C., & Suryawan, R. F. (2022). Service
strategies of shipping agencies in managing ship arrivals and departures. Jurnal Transportasi,
Logistik, Dan Aviasi, 1(2), 70-84. https://doi.org/10.52909/jtla.v1i2.60

Lesmini, L., & Purwanto, B. (2016). Ekonomi maritim & sumber daya manusia indonesia. Jurnal
Manajemen Bisnis Transportasi dan Logistik, 2(3), 372—-3809. https://doi.org/10.54324/j.mbtl.
v2i3.930

Lumi, A. N., & Yosef, M. (2022). The effect of supervision on employee performance at pt. indo suharjaya
(narma toserba). Journal of Economics, Management, Entrepreneurship, and Business, 2(1),
1-13. https://doi.org/10.52909/jemeb.v2i1.69

Marzuki, S. (2008). Pengaruh faktor kelembagaan, fisik dan eksternal terhadap produktivitas bongkar muat
petikemas. DiE: Jurnal Ilmu Ekonomi dan Manajemen, 4(4). https://doi.org/10.30996/die.v4i4.19

© 2026 Abnus | Open Access — CC BY 4.0 | abnus.co | DOIL: 10.52909/jtla.v1i1.38 Page 75


https://doi.org/10.25292/atlr.v2i0.212
https://doi.org/10.26593/jtrans.v4i1.1761.%25p
https://doi.org/10.52909/jemeb.v2i2.103
https://doi.org/10.52909/jemeb.v2i2.103
https://doi.org/10.52909/jtla.v1i1.35
https://doi.org/10.52909/jtla.v1i1.35
https://doi.org/10.25103/jestr.146.08
https://doi.org/10.52909/jbemk.v1i1.31
https://doi.org/10.3390/su12083202
https://doi.org/10.52909/jtla.v1i1.36
https://doi.org/10.1016/j.jairtraman.2016.09.008
https://doi.org/10.1007/s10696-020-09385-5
https://doi.org/10.52909/jtla.v1i1.34
https://doi.org/10.52909/jemeb.v2i2.85
https://doi.org/10.52909/jtla.v1i2.60
https://doi.org/10.54324/j.mbtl.v2i3.930
https://doi.org/10.54324/j.mbtl.v2i3.930
https://doi.org/10.52909/jemeb.v2i1.69
https://doi.org/10.30996/die.v4i4.19

Moeis, A. O., Desriani, F., Destyanto, A. R., Zagloel, T. Y., Hidayatno, A., & Sutrisno, A. (2020).
Sustainability assessment of the tanjung priok port cluster. International Journal of Technology,
11(2), 353-363. https://doi.org/10.14716/ijtech.v11i2.3894

Nunuh, N., & Wulandari, A. (2021). Payroll model for academic staff: A real options approach in a private
campus. Journal of Economics, Management, Entrepreneurship, & Business, 1(2), 148-156.
https://doi.org/10.52909/jemeb.v1i2.58

Nuraeni, N., Ahmad, G., Matin, M., Sulaiman, S., & Izhari, F. (2022). Effect of work motivation and
discipline on employee performance mediated by work competency at pt. bprs al salaam. Journal
of Economics, Management, Entrepreneurship, and Business, 2(1), 23-35. https://doi.org/10.
52909/jemeb.v2i1.80

Parmenas, N. H. (2021). Strategies for maintaining employee well-being during the covid-19 pandemic.
Journal of Economics, Management, Entrepreneurship, & Business, 1(1), 15-31. https://doi.org/
10.52909/jemeb.v1il.3

Pekih, M. 1., Sembiring, A., & Santoso, S. (2021). Key performance indicators analysis for quay con-
tainer crane performance assessment (case study at jakarta international container terminal).
International Journal of Mechanical Engineering Technologies and Applications, 2(2), 115-125.
https://doi.org/10.21776/MECHTA.2021.002.02.5

Pjevcevic, D., Nikolic, M., Vidic, N., & Vukadinovic, K. (2017). Data envelopment analysis of agv
fleet sizing at a port container terminal. International Journal of Production Research, 55(14),
4021-4034. https://doi.org/10.1080/00207543.2016.1241445

Prakoso, A., Moeis, A. O., & Sayuti, K. (2017). Tanjung priok port development policy effect analysis to
dki jakarta economic growth with system dynamic approach. International Journal of Structural
Civil Engineering Research, 6(4), 285-292. https://doi.org/10.18178/ijscer.6.4.285-292

Pranogyo, A. B., Luddin, M. R., & Suyatno, T. (2021). Kinerja karyawan terminal petikemas tanjung
priok studi kasus di terminal petikemas koja. Prosiding Seminar Nasional Manajemen, Ekonomi
dan Akuntansi, 6(1), 108—126.

Prijono, B., Kusnadi, K., Arafah, W., & Lukman, B. (2021). Effect of strategic planning, budgeting,
and resource-based view on performance mediated by organizational commitment in tni units.
Journal of Economics, Management, Entrepreneurship, & Business, 1(2), 76-95. https://doi.org/
10.52909/jemeb.v1i2.54

Ricardianto, P., Sakti, R. F. J., Sembiring, H. F. A., & Abidin, Z. (2021). Safety performance analysis of
state and commercial ships in accordance with solas 1974. Journal of Economics, Management,
Entrepreneurship, & Business, 1(1), 1-14. https://doi.org/10.52909/jemeb.v1i1.2

Rizqi, A., & Sakinah, N. A. (2021). The effect of transformational leadership on turnover intention
through job satisfaction and organizational commitment. Jurnal Bisnis, Ekonomi, Manajemen,
Dan Kewirausahaan, 1(2), 94—107. https://doi.org/10.52909/jbemk.v1i1.32

Saputra, M. A., Suryawan, R. F., & Parmenas, N. H. (2022). Air cargo import service model: A review of
four aspects. Jurnal Transportasi, Logistik, Dan Aviasi, 1(2), 85-95. https://doi.org/10.52909/jtla.
v1i2.61

Saputra, T. D., & Kusnadi, K. (2021). Effect of strategic human resources competency and logistic man-
agement on performance mediated by strategic leadership. Journal of Economics, Management,
Entrepreneurship, & Business, 1(2), 96—117. https://doi.org/10.52909/jemeb.v1i2.55

Saputro, A., & Soleha, I. (2021). Analysis of the performance of extraction-condensing turbine unit 1 at
bablean power plant. Jurnal Teknika Dan Informatika, 1(1), 62-79. https://doi.org/10.52909/jti.
vlil.11

Satria, B. (2021). The effect of transformational leadership and work motivation on employee performance
at pt. xyz. Jurnal Bisnis, Ekonomi, Manajemen, Dan Kewirausahaan, 1(1), 36—47. https://doi.
org/10.52909/jbemk.v1i1.25

© 2026 Abnus | Open Access — CC BY 4.0 | abnus.co | DOIL: 10.52909/jtla.v1i1.38 Page 76


https://doi.org/10.14716/ijtech.v11i2.3894
https://doi.org/10.52909/jemeb.v1i2.58
https://doi.org/10.52909/jemeb.v2i1.80
https://doi.org/10.52909/jemeb.v2i1.80
https://doi.org/10.52909/jemeb.v1i1.3
https://doi.org/10.52909/jemeb.v1i1.3
https://doi.org/10.21776/MECHTA.2021.002.02.5
https://doi.org/10.1080/00207543.2016.1241445
https://doi.org/10.18178/ijscer.6.4.285-292
https://doi.org/10.52909/jemeb.v1i2.54
https://doi.org/10.52909/jemeb.v1i2.54
https://doi.org/10.52909/jemeb.v1i1.2
https://doi.org/10.52909/jbemk.v1i1.32
https://doi.org/10.52909/jtla.v1i2.61
https://doi.org/10.52909/jtla.v1i2.61
https://doi.org/10.52909/jemeb.v1i2.55
https://doi.org/10.52909/jti.v1i1.11
https://doi.org/10.52909/jti.v1i1.11
https://doi.org/10.52909/jbemk.v1i1.25
https://doi.org/10.52909/jbemk.v1i1.25

Selasdini, V., & Almuzani, N. (2022). Implementation of port acceptance facilities: Study at tanjung priok
port. Journal of Accounting and Finance Management, 3(2), 56—66. https://doi.org/10.38035/
jafm.v3i2.96

Setyawati, A., & Aristiyanto, F. K. (2021). Improving discipline through apron movement control (amc)
at pt angkasa pura i adi soemarmo airport. Jurnal Transportasi, Logistik, dan Aviasi, 1(1), 1-17.
https://doi.org/10.52909/jtla.v1i1.33

Setyawati, A., Huda, M. N., Suripno, S., & Tannady, H. (2021). Analysis of integrated bus terminal
services and their impact on customer satisfaction at pulo gebang. Journal of Economics, Man-
agement, Entrepreneurship, & Business, 1(1), 44-55. https://doi.org/10.52909/jemeb.v1il.5

Siregar, S. (2012). Metode penelitian kuantitatif dilengkapi dengan perbandingan perhitungan manual
dan spss. Prenadamedia Group.

Solihin, A. (2021). The effect of workload, compensation, and career development on employee loyalty
at pt. abc. Jurnal Bisnis, Ekonomi, Manajemen, Dan Kewirausahaan, 1(1), 48-58. https://doi.
org/10.52909/jbemk.v1i1.26

Sugiyono. (2010). Metode penelitian kuantitatif, kualitatif, dan rd. CV Alfabeta.

Sugiyono. (2015). Metode penelitian pendidikan (kuantitatif, kualitatif dan rd). CV Alfabeta.

Sumaryadi, S., & Kusnadi, K. (2021). Influence of strategic planning and competence on performance
mediated by compliance management in tni service. Journal of Economics, Management, En-
trepreneurship, & Business, 1(2), 135-147. https://doi.org/10.52909/jemeb.v1i2.56

Susanto, P. C., & Parmenas, N. H. (2021). Development of a succession planning model for insurance
subsidiaries. Journal of Economics, Management, Entrepreneurship, & Business, 1(1), 56-75.
https://doi.org/10.52909/jemeb.v1il.16

Suyanto, S., Kusnadi, K., & Arafah, W. (2021). Effect of mis and knowledge management on msme
performance mediated by organizational commitment in majalengka. Journal of Economics,
Management, Entrepreneurship, & Business, 1(2), 118-134. https://doi.org/10.52909/jemeb.v1i2.
57

Syahrial, E., & Sudono, R. H. (2021). Cooling load analysis of a new building at pmi bogor hospital using
the cltd method. Jurnal Teknika Dan Informatika, 1(1), 34—45. https://doi.org/10.52909/jti.v1i1.9

Wahono, D. (2015). Terminal petikemas pada pelabuhan internasional pantai kijing di kecamatan sungai
kunyit kabupaten pontianak. JMARS: Jurnal Mosaik Arsitektur, 3(1). https://doi.org/10.26418/
jmars.v3il.9798

Wahyuningsih, E., Widodo, S., & Rahmanto, R. (2021). Prototype manufacture of the arjuno autobost
covid-19 robot. Jurnal Teknika Dan Informatika, 1(1), 19-33. https://doi.org/10.52909/jti.v1il.8

Wardhani, P. I., & Ully, L. R. R. (2021). The effect of competence and staff placement on performance with
job satisfaction as a mediating variable. Jurnal Bisnis, Ekonomi, Manajemen, Dan Kewirausahaan,
1(2), 108-119. https://doi.org/10.52909/jbemk.v4i2.187

Wijayanti, E., & Santoso, S. (2022). Chse-based tourism and culinary recovery strategy with information
system support: Case study dpsp borobudur. Journal of Economics, Management, Entrepreneur-
ship, and Business, 2(2), 65-90. https://doi.org/10.52909/jemeb.v2i2.81

Yu, X., Tang, G., Guo, Z., & Song, X. (2019). Effects of block lengths and stacking policies on overall
performance at non-transshipment container terminals. Simulation, 95(9), 873—-891. https://doi.
org/10.1177/0037549718815969

Zatayu, W., & Priyono, B. (2018). Optimalisasi tenaga kerja bongkar muat terhadap kelancaran bongkar
muat petikemas di pt berlian jasa terminal indonesia cabang surabaya. Jurnal Aplikasi Pelayaran
dan Kepelabuhanan, 9(1). https://doi.org/10.30649/japk.v9il.41

© 2026 Abnus | Open Access — CC BY 4.0 | abnus.co | DOIL: 10.52909/jtla.v1i1.38 Page 77


https://doi.org/10.38035/jafm.v3i2.96
https://doi.org/10.38035/jafm.v3i2.96
https://doi.org/10.52909/jtla.v1i1.33
https://doi.org/10.52909/jemeb.v1i1.5
https://doi.org/10.52909/jbemk.v1i1.26
https://doi.org/10.52909/jbemk.v1i1.26
https://doi.org/10.52909/jemeb.v1i2.56
https://doi.org/10.52909/jemeb.v1i1.16
https://doi.org/10.52909/jemeb.v1i2.57
https://doi.org/10.52909/jemeb.v1i2.57
https://doi.org/10.52909/jti.v1i1.9
https://doi.org/10.26418/jmars.v3i1.9798
https://doi.org/10.26418/jmars.v3i1.9798
https://doi.org/10.52909/jti.v1i1.8
https://doi.org/10.52909/jbemk.v4i2.187
https://doi.org/10.52909/jemeb.v2i2.81
https://doi.org/10.1177/0037549718815969
https://doi.org/10.1177/0037549718815969
https://doi.org/10.30649/japk.v9i1.41

	Introduction
	Literature Review
	Study previously

	Methodology
	Results and Discussion
	Discussion And Test Hypothesis Influence Performance Quay Container Crane (X) To Smooth Loading and Unloading (Y) of Containers at the Koja Container Terminal KSO in 2018
	Simple Linear Regression Analysis
	Analysis Coefficient Correlation
	Analysis Coefficient Determinant
	Analysis Test Hypothesis


	Conclusions

