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ABSTRACT

Sultan Hasanuddin International Airport Makassar is operated by PT Angkasa Pura I as the HUB of eastern Indonesia.
By having heavy traffic, as an aviation service provider, it should provide excellent service and pay attention to safety
and order, one of which is on the air side. Although there is already a Standard Operating Procedure (SOP) in place,
there are still violations that occur, namely the lack of compliance of Ground Support Equipment (GSE) personnel with
the implementation of Standard Operating Procedures (SOP). The purpose of this study is to determine the level of
compliance of Ground Suppoprt Equipment (GSE) personnel and also to find out how to improve the compliance of
Ground Support Equipment (GSE) personnel to comply with Standard Operating Procedures (SOP). This research uses
quantitative descriptive methods with data collection techniques using observation, questionnaires and literature studies.
The analysis method used is the Pearson product moment correlation method. The results of this study indicate that the
compliance of Ground Support Equipment (GSE) personnel is still less compliant or not in accordance with Standard
Operating Procedures (SOP), namely the unorderly placement of Ground Support Equipment (GSE), less compliant in
turning on the rotary lamp when operating Ground Support Equipment (GSE) and there is still Foreign Object Debris
(FOD) found on the Apron. And there is a relationship between compliance of Ground Support Equipment (GSE)

personnel to flight safety as measured using the Pearson product moment correlation test of 0.9.
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1. INTRODUCTION

Significant changes that occur in modes of
transportation are supported by supporting infrastructure
such as airports. The airport has a role as a place for
switching modes of transportation. With the development
of technology in the field of air transportation, now air
transportation has a lot of enthusiasts because it is more
time efficient and safer than other modes of
transportation.

Airport management as an aviation service provider
has an obligation to provide excellent service. Service
excellence correlated with service quality is manifested in
the performance results. Service excellence, through
professional evaluations and performance outcomes, also
indicates consumers' appreciation of a service provider's
delivery on its promise [1]. One form of service provided
by the airport is at the airside.

Sultan Hasanuddin Makassar International Airport is
operated by PT. Angkasa Pura I as eastern Indonesia
HUB. By having dense traffic, as an aviation service
provider, it is supposed to provide excellent service and
pay attention to safety and order, one of which is on the
air side.

PT Angkasa Pura I as one of the State-Owned
Enterprises (BUMN) engaged in airport services. There

are 15 airports under the auspices of PT Angkasa Pura I,
most of which are in the central and eastern parts of
Indonesia. Makassar Sultan Hasanuddin International
Airport is one of the airports managed by PT Angkasa
Pura I. This airport is the main gateway for air
transportation to the eastern part of Indonesia. Seeing the
role of airports that are so broad, airport management is
very important in providing services to the community

In order to maximize existing services at the airport,
especially at the airside. So the need for aircraft ground
service support equipment (Ground Support Equipment /
GSE). To operate it requires service by Ground Support
Equipment (GSE) personnel. Ground Support Equipment
(GSE) is auxiliary equipment prepared for the needs of
aircraft and passengers on the ground upon arrival and/or
departure, loading and/or unloading of passengers, cargo
and post [2] [3] [4] [5]-

Of course, these personnel must carry out the
appropriate Standard Operating Procedures (SOP). In
addition, the personnel must also have a license and are
experts, because it is closely related to the safety and
security of aircraft operations. As activity increases on the
air side, it is necessary to increase supervision carried out
by the Apron Movement Control (AMC) unit.

For example, supervision of Ground Support
Equipment (GSE) personnel regarding the placement of
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Ground Support Equipment (GSE) equipment that affects
safety at an airport. Flight safety is undoubtedly the most
important requirement for modern aircraft design and
operation [6] [7] [8].

Even though there are Standard Operating Procedures
(SOP) in force, violations are still found, namely the lack
of compliance of Ground Support Equipment (GSE)
personnel with the implementation of Standard Operating
Procedures (SOP). This can affect the level of flight
safety.

Ground Support Equipment (GSE) equipment,
namely the Belt Conveyor Loader (BCL) which was not
returned to the staging area after use, was found in several
violations at Sultan Hasanuddin International Airport
Makassar. And also an empty baggage chart that was not
immediately removed and is still on the Apron side.

Apart from the lack of compliance in the placement of
Ground Support Equipment (GSE), there is Foreign
Object Debris (FOD). FOD is regularly used to depict any
little thing, molecule, or garbage that doesn't have a place
on an air terminal asphalt surface, and has the capacity to
make mischief or harm an airplane that cruises by [9]. The
FOD found was in the form of pieces of paper on the side
of the Sultan Hasanuddin Makassar International Airport
Apron. This condition can occur if the personnel do not
apply the appropriate Standard Operating Procedures
(SOP).

Accidents and incidents are something that cannot be
avoided in the world of work. Therefore, it is necessary
to improve the supervision and traffic rules of movement
on the Apron, the addition of CCTV to optimize
supervision, and the application of sanctions to violators
of rules and regulations of driving on the air side.

Based on the description above, the authors are
interested in conducting research to determine the level of
compliance of Ground Support Equipment (GSE)
personnel with the following problem formulation:

1. What is the level of compliance of Ground
Support Equipment (GSE) personnel with the
implementation of  Standard  Operating
Procedures (SOP) on the Apron side of Sultan
Hasanuddin Makassar International Airport?

2. Is there a relationship between Ground Support
Equipment (GSE) personnel compliance with
aviation safety?

2. METHOD

2.1 Research Design

This research design uses an evaluation approach.
Research through an evaluation approach is part of the
decision-making process, namely to compare an event,
activity, product with predetermined standards and

programs that serve to explain a phenomenon. Thus the
method used is descriptive method quantitative [10].

Quantitative research usually involves systematic and
empirical investigation of phenomena through statistics
and mathematics and the processing of numerical data by
definition [11]. The process of estimating numbers in
quantitative research provides the fundamental link
between empirical observation and mathematical
expression of quantitative relations.

Based on the introduction described above, this study
uses a quantitative approach to analyze the compliance of
Ground Support Equipment (GSE) personnel (X) with
flight safety at Sultan Hasanuddin Makassar International
Airport (Y). The author uses independent variables and
dependent variables that are not expressed in numerical
form. The dependent variable is the variable that is
explained and influenced by the independent variable.
The independent variable is the variable that influences or
causes the change or the emergence of the dependent
(bound) variable and the dependent variable is the
variable that is affected or becomes the result, because of
the independent variable [12] [13] [14].

The population in this study were 30 airport
operations airside people at Sultan Hasanuddin Makassar
International Airport. Population is the whole group of
individuals, groups, or objects around which you want to
generalize the results of your research [15]. Sample is a
portion of the population. In this study the authors used
saturated sampling technique [16]. Sampling technique is
a sample selection technique when all members of the
population are sampled according to saturation [17]. In
this study, questionnaires will be distributed to 30
respondents. These respondents are from 30 people from
airport operations airside at Sultan Hasanuddin Makassar
International Airport.

The object of research is the purpose of obtaining data
[18]. In this research, the object of research is Ground
Support Equipment (GSE) personnel and Ground Support
Equipment (GSE) personnel compliance levels.

The author uses data collection techniques by means
of observation, distribution of questionnaires and
literature study. Observation aims to describe the setting
studied, the activities that take place, the people involved
in the activity, and the meaning of the event seen from the
perspective [19].

The author conducts field observations related to the
Compliance Analysis of Ground Support Equipment
(GSE) Personnel on Aviation Safety at Sultan
Hasanuddin International Airport Makassar. Where the
hope of this observation will provide results that Ground
Support Equipment (GSE) Personnel Compliance is very
influential on flight safety. So that in the future Ground
Support Equipment (GSE) personnel can be more
compliant with Standard Operating Procedures (SOP) in
carrying out operational activities.
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Questionnaire is a data collection technique that is
carried out by giving a set of questions or written
statements to respondents to answer [20]. The
questionnaire method that the author took aims to obtain
information that is relevant to the author's problems. In
this study, I distributed questionnaires via gform to 30
respondents from airport operations airside at Sultan
Hasanuddin International Airport, Makassar. The
questionnaire used is a statement regarding the level of
compliance of Ground Support Equipment (GSE)
personnel with aviation safety.

Literature study is all efforts made by researchers to
collect information that is relevant to the topic or problem
to be or is being researched [21]. And literature study is
a data collection technique by conducting a review study
of books, literature, records, and reports that have to do
with the problem being solved [22].

2.2 Data Analysis Techniques
2.2.1 Validity test

According to the validity test is intended to determine
the level of accuracy of the measuring instrument
(instrument) used in measuring the variables being
measured. How to test the validity can be done with the
Pearson product moment correlation formula, with a
significant level of 0.05. Questionnaire items in the
validity test are said to be valid if r count > r table at a
significant level of 0.05 (0.361) [23]. If the value of r >
0.361 then the data is valid. Validity can also be known
from the significant correlation results, if the significant
correlation results are less than 0.05, then the test is a

construct of the results of testing the validity of a
strong research instrument.

2.2.2 Reliability Test

Next, the reliability test was carried out. Reliability is
an index that shows the extent to which a measuring
instrument has a coefficient greater than 0.361, in
collecting data it is declared reliable. If Cronbach's Alpha
value > R table then the questionnaire or questionnaire is
declared reliable or consistent. Meanwhile, if the value of
Cronbach's Alpha <R table then the questionnaire or
questionnaire is not reliable [24].

2.2.3 Correlation Test

Correlation test using Pearson's product moment
correlation [25]. The Pearson product moment
correlation, or with the symbol (r), is the most popular
and often used by students and researchers. This
correlation was put forward by Karl Pearson in 1900. The
function of this correlation is to determine the degree of
relationship and contribution of the independent variable
to the dependent variable. The Pearson product moment
correlation analysis technique includes parametric

statistical techniques that use interval and ratio data with
certain requirements.

For example, when the data is selected randomly, then
the data is normally distributed, the correlated data has a
linear pattern and the correlated data has the same pair
corresponding to the same subject. If all of these
conditions are met, then this correlation can be used, but
if one of them is not met, then this analysis cannot be
done.

Correlation test using Pearson product moment
correlation. Decision making is if r count is greater than r
table then it can be said that there is a relationship.
Meanwhile, if the r count is smaller than the r table, it can
be concluded that there is no relationship.

3. RESULTS AND DISCUSSION

3.1 Results

The primary data used in this research is observation.
Primary data is a description of the actual characteristics
in the field [26]. Data is a collection consisting of facts
to provide a broad picture related to a situation. Through
this data one can analyze, describe, or explain a situation.

The author conducted field observations related to the
Compliance Analysis of Ground Support Equipment
(GSE) Personnel on Aviation Safety at Sultan
Hasanuddin International Airport, Makassar. Where the
hope of this observation will give the result that Ground
Support Equipment (GSE) Personnel Compliance is very
influential on flight safety. So that in the future Ground
Support Equipment (GSE) personnel can comply more
with Standard Operating Procedures (SOP) in carrying
out operational activities.

According to field observations, the authors found
several violations, such as Ground Support Equipment
(GSE) personnel who did not turn on the rotary lamp
when operating Ground Support Equipment (GSE),
exceeded the driving speed limit on service roads, did not
place BTT back after use, placed Ground Support
Equipment (GSE) along the service road after use and
lack of awareness from Ground Support Equipment
(GSE) personnel about the dangers of Foreign Object
Debris (FOD).

In Chapter V: Article 33 it is stated that "All vehicles
and other equipment used for aircraft services, must be
immediately moved or removed or stored in a place or
room that has been provided after the aircraft served
departs". Article 52 paragraph 3 states that "Equipment
that is not in use should be arranged in an orderly manner
in the space provided" [27].

There are several forms of violations committed by
Ground Support Equipment (GSE) personnel that are not
in accordance with the Standard Operating Procedures
(SOP). One of the forms of this violation is the lack of
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order in the placement of Ground Support Equipment
(GSE) in the Apron area of Sultan Hasanuddin Makassar
International Airport.

Based on the observations made by the author in the
field, it was found that the Belt Conveyor Loader (BCL)
equipment was not returned to the staging area after being
used. Belt Conveyor Loader (BCL) is placed at parking
stand B11. This can pose risks such as slowing down
Ground Time so that delays in aircraft service can occur.
This happened because Ground Support Equipment
(GSE) personnel did not carry out their work in
accordance with Standard Operating Procedures (SOP).

And also the author encountered a violation in the
form of Ground Support Equipment (GSE) personnel
who did not turn on the rotary lamp when operating a
Ground Support Equipment (GSE) vehicle. In addition to
the lack of personnel awareness of the existence of
Foreign Object Debris (FOD), FOD poses a danger if it is
sucked into the engine, both dangerous for flights and
dangerous for humans.

The author conducted field observations related to the
Compliance Analysis of Ground Support Equipment
(GSE) Personnel on Aviation Safety at Sultan
Hasanuddin International Airport, Makassar. Where the
hope of this observation will give the result that Ground
Support Equipment (GSE) Personnel Compliance is very
influential on flight safety. So that in the future Ground
Support Equipment (GSE) personnel can comply more
with Standard Operating Procedures (SOP) in carrying
out operational activities.

In this study, the Apron Movement Control (AMC)
unit plays a very important role in monitoring the airside
side which is related to flight safety. Some of the roles of
the Apron Movement Control (AMC) unit is to carry out
training for equipment/vehicle and aircraft personnel on
the Apron and carry out supervision and order of traffic
movements on the Apron [28].

Supervision is carried out to avoid violations that can
lead to unwanted incidents and accidents. And the need
to comply with Standard Operating Procedures (SOP)
which also affects the smooth movement of aircraft in the
Apron area.

One of the causes of violations of Ground Support
Equipment (GSE) personnel compliance is the lack of
supervision from the Apron Movement Control (AMC)
unit caused by a lack of Human Resources (HR) for the
Apron Movement Control (AMC) unit which is still not
in accordance with the PT AMC Manual. . Angkasa Pura
1 Manual of Standard, Airside Safety Manual Version
1.0. This causes Ground Support Equipment (GSE)
personnel to become less compliant due to less optimal
performance due to the limited number of Human
Resources (HR).

Data research method by distributing questionnaires
to respondents from 30 airport operations airside at Sultan
Hasanuddin Makassar International Airport. The
distribution of this questionnaire uses the Google Form
media and is filled in by respondents to each question
which according to the respondent is the most
appropriate.

The following below is the result of the total index of
each variable:

Index Calculation Recapitulation
questionnair| variable index X | questionnair |variable index Y
1 90% 6 90%
2 88,3% 7 90,8%
3 87,5% 8 89,1%
4 88,3% 9 88,3%
5 90% 10 89,1%

Figure 1. Index Calculation Recapitulation

By using the calculated r value of 0.361, valid results
are obtained. The results show that the value of r
calculated for all questions is greater than r table 0.361.
Thus it can be concluded that all items are declared valid
and the questionnaire in this study can be used for further
analysis.

Next is the reliability test with the condition that if the
value of Cronbach's Alpha > R table then the
questionnaire or questionnaire is declared reliable or
consistent. Meanwhile, if the value of Cronbach's Alpha
<R table then the questionnaire or questionnaire is not
reliable.

Test Criteria

Reference Cronbach's Alpha value | Conclusion
value
0.361 0.655 reliabel

Figure 2. Reability Test

Based on the table above, the results of data
processing are considered reliable because the
Cronbach'c Alpha value is above 0.361 (0.655> 0.361).

Correlation test using Pearson product moment
correlation. Decision making is if r count is greater than r
table then it can be said that there is a relationship.
Meanwhile, if the r count is smaller than the r table, it can
be concluded that there is no relationship.

X Y XY X2 Y?

108 108 11664 11664 11664
106 103 10918 11236 10609
105 107 11235 11025 11449
106 106 11236 11236 11236
108 107 11556 11664 11449
533 531 56609 | 56825 56407

x* 56825
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(%) 284089
2y 56407
(zy)* 281961
IXZy 283023
Ixy 56609
r xy 0.9999
r table 0.361

conclusion thereis a relationship

Figure 3. Correlation Test

Based on the picture of the correlation test results
above using the Pearson product moment correlation. The
Pearson correlation coefficient is 0.99 and for the r table
is 0.361. Then 0.99> 0.361, explaining that the two
variables have a relationship. The level of relationship
between the two variables is included in the very strong
category. So the accepted hypothesis is H1, that is, there
is an influence of Ground Support Equipment (GSE)
personnel compliance on flight safety at Sultan
Hasanuddin Makassar International Airport.

3.2 Discussions

The discussion on the analysis of the compliance of
Ground Support Equipment (GSE) personnel to aviation
safety aims to answer the formulation of the problem and
the research hypothesis which states that the level of
compliance of Ground Support Equipment (GSE)
personnel affects flight safety at Sultan HJasanuddin
International Airport Makassar. The variables used
consist of the x variable, namely Ground Support
Equipment (GSE) personnel compliance and for the y
variable, flight safety.

Discussion regarding the relationship between
Ground Support Equipment (GSE) personnel compliance
and aviation safety based on the results of the reliability
test obtained a value of 0.655. If the value of Cronbach's
Alpha > R table then the questionnaire or questionnaire is
declared reliable or consistent (0.655> 0.361).

The discussion on the analysis of the compliance of
Ground Support Equipment (GSE) personnel to aviation
safety aims to answer the formulation of the problem and
the research hypothesis which states that the level of
compliance of Ground Support Equipment (GSE)
personnel affects flight safety at Sultan Hasanuddin
International Airport Makassar. The variables used
consist of the x variable, namely Ground Support
Equipment (GSE) personnel compliance and for the y
variable, flight safety.

The discussion regarding the relationship between
Ground Support Equipment (GSE) personnel compliance
and aviation safety based on test results with Pearson's
product moment showed a result of 0.99. Explains that the
two variables have a relationship. The level of
relationship between the two variables is included in the
very strong category.

4. CONCLUSION

Based on the discussion in the writing above, it can be
concluded as follows:

1. In questionnaire number 2 regarding Ground
Support Equipment (GSE) personnel who have not
been orderly in placing Ground Support Equipment
(GSE) equipment/vehicles, they get a total score of
88.3%, which means that respondents strongly agree
that there are still violations committed by Ground
Support Equipment (GSE) personnel. ) related to the
lack of orderly placement of Ground Support
Equipment (GSE) equipment/vehicles.

2. In questionnaire number 4 regarding Ground
Support Equipment (GSE) personnel who are not
obedient in turning on the rotary lamp when
operating the Ground Support Equipment (GSE)
they get a score of 88.3%, which means that the
respondent strongly agrees with this statement.

3. In questionnaire number 5 regarding the presence of
Foreign Object Debris (FOD) found on the Apron, a
score of 90% means that respondents strongly agree
if Foreign Object Debris (FOD) is still found on the
Apron.

4. The level of compliance of Ground Support
Equipment  (GSE)  personnel  with  the
implementation of Standard Operating Procedures
(SOP) on the Apron side of Sultan Hasanuddin
Makassar International Airport is that they are not
compliant or not in accordance with the Standard
Operating Procedures (SOP), that is, the laying of
Ground Support Equipment (GSE) in an orderly
manner the total index for variable X is 88.3%, the
disobedience in turning on the rotary lamp when
operating Ground Support Equipment (GSE) with
the total index for variable X is 88.3% and there is
still Foreign Object Debris (FOD) found on Apron
with a total index for variable X that is equal to 90%.

5. Validity test using excel shows that each variable
produces a validity coefficient number that is more

than 0.361 (r> 0.361). Thus, it can be stated that the
data collection instrument used in this study is valid.

6. The reliability test using excel shows that the value
of Cronbach's alpha > r table is 0.655 > 0.361. This
shows that the results of data processing are
considered reliable.
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7. The correlation test using the Pearson product
moment shows that the Pearson correlation
coefficient is 0.9 which is where the decision is made
if r count is greater than r table then it can be said
that there is a relationship. The Pearson correlation
coefficient is 0.99 for r table 0.361, explaining that
the two variables have a very strong relationship.

Suggestions for Ground Support Equipment (GSE)
personnel in order to increase compliance in accordance
with Standard Operating Procedures (SOP), namely by
paying more attention to security in carrying out their
duties in accordance with the first lowest total index for
variable Y, which is equal to 88.3%, then by carrying out
routine maintenance towards Ground Support Equipment
(GSE) equipment and participating in training and
selfdevelopment related to duties as Ground Support
Equipment (GSE) personnel according to the total index
for the second lowest variable Y, which is equal to 89.1%.
It also requires cooperation with Apron Movement
Control (AMC) personnel regarding strict supervision in
the airside area in accordance with Standard Operating
Procedures (SOP).
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