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ABSTRACT

Ground handlers are responsible for managing the critical operations that take place
forthe airlines and airports. The efficiency and success of operations are highly depen-
dent on ground handlers and how they can perform tasks. Any small accident or
minor incident can also result in huge losses in civil aviation. Previous studies show
that one of the leading causes of occurrence of accidents and incidents is human
error. Therefore, it is necessary to tackle and understand the probability of occur-
rence of human error, also known as Human Error Probability (HEP). The study aims
to understand which tasks amongst the critical ones performed at the airside have
higher HEP, and also to identify the factors that are responsible for the same. This is
being done because human error can have an impact on how individuals perceive the
task. The study is therefore studying the factors that impact the cognitive resilience
of individuals leading to human error. The research uses Success Likelihood Index
Methodology (SLIM) along with fuzzy-AHP to calculate the HEP. Ten experts who have
had a minimum amount of seven years of experience in managing ground handlers
were screened for the data collection process. The research found that maintenance
tasks have a high probability of human error to occur. It was also found that the expe-
rience attached to tasks have a high probability of human error to occur. It was also
found that the experience attached to tasks being performed along with time con-
straints and the pressure of performing tasks efficiently are factors responsible for
human error to occur while performing the tasks. Therefore, it is essential that the
organization is able to allocate rosters accordingly and elevate experience of tasks
that are being performed.

Keywords: Human error probability (HEP), Success likelihood index method (SLIM),
Civil aviation, Air-side operation, Ground handlers

INTRODUCTION

The civil aviation industry has been seeing rapid growth in the market, espe-
cially in the context of the Indian Peninsula region. The growth has therefore
resulted in the need for airlines and airports to perform efficiently to stay
and be in the competition. This creates a pressure-based environment for the
employees that are at the backend managing the operations of airlines and
airports. Therefore, making the ground handlers the backbone of the airline
and airport operations (O’Hare, 2006).
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The work environment for the ground handlers is one of the high-pressure
environments. Because of the time constraints and the need for efficiency in
the job the job profile of ground handlers is considered to fall in the cate-
gory of grinding jobs. The job environment and the pressure create the task
to be prone to accidents and incidents. It has been found from the previous
studies that the leading cause for accidents and incidents in airside operations
and tasks performed by ground handlers is human error and human factors.
Therefore, it is important to study the relationship and interaction between
humans and the system that they work in. This is essential because the acci-
dents and incidents that occur due to human errors show disproportionate
results. Therefore, even a minor error can cause catastrophic accidents which
can be fatal to both the personnel and the customers, or it can be hefty on
the cost of operations (Nagel, 1988).

This makes it important to identify the factors that influence the success
of operating the tasks in ground operations. It is also important to under-
stand how these factors cause human error. Therefore, the study has tried to
identify the various performance shaping factors for the ground handlers and
the tasks critical for successful operation with high human error probability
(Miranda, 2018). The study has therefore identified the tasks that have a high
probability for human error to occur. This has helped in understanding how
the ground handlers have been impacted which resulted in human error.

The study uses the Success Likelihood Index Method (SLIM) in hybrid
with the fuzzy-AHP process. This helps in reducing subjectivity and
finding the probability of human error in a quantifiable method. The
study hopes to identify the tasks and the causes of human error to help
reduce the pressure increment on the ground handlers (Erdem & Akyuz,
2021).

Since the ground handlers’ job profile and responsibilities are of high
critical value the performance of the tasks relies heavily on the cognitive
functioning of the individuals. Therefore, any task which shows a substan-
tial probability of human error to occur can have a damaging impact on
the cognitive resilience of the individual. Hence, the study has also given an
important focus to the performance-shaping factors that deal with the cogni-
tive resilience of individuals when performing the tasks, they are responsible
for.

Motivation of the Study

The Indian civil aviation industry has seen drastic growth and expansion
with an average of 6.2 million tourists travelling to India from interna-
tional borders, along with an exponential increase in the flights managed
both internationally and domestically. The throughput and heavy reliance
of tourism on the aviation industry shows a need for efficient performance
of airlines and airports. However, this results in putting pressure on the
ground handlers who are managing the backend operations. Therefore, cre-
ating a need to address the methods of training and the environment they
are working in to maintain high efficiency with minimal scope of error
(Ancel et al., 2015).
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MATERIALS AND METHODS

The study uses a hybrid of SLIM and fuzzy-AHP to calculate the human error
probability (HEP). The success likelihood index methodology (SLIM) has
multiple steps which allow for calculating the HEP in a quantifiable manner
with a minimum amount of subjectivity (Santiasih & Ratriwardhani, 2021).
SLIM methods consist of the following steps:

Nanswbe

Selection of Experts

Determining the tasks that are to be analysed

Determination of appropriate Performance Shaping Factors (PSFs)
Calculation of weightage of PSFs

Ranking of PSFs

Calculation of SLI (Success Likelihood index)

Calculation of Human Error Probability (HEP)

Fig. 1 shows the steps covered in SLIM briefly.

Selection of experts: Using snowball and purposive sampling techniques,
the study has screened ten experts. The experts selected for the study had
to have at least seven years of experience in the airside operations of the
civil aviation industry in India. The experts are the ones who have been
involved in the training and managing the ground handlers, therefore hav-
ing an in-depth understanding of what the tasks of ground handlers entail
(Bona et al., 2021).

Success Likelihood Index
Method

(SLIM)

Tasks performed by ground

nandlers

Figure 1: SLIM.
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2. Determination of tasks: The tasks handled by the ground handlers are all
of a critical nature. The tasks handled by the ground handlers has been
divided into four major categories. They are:

a. Aircraft Preparation
b. Ramp Service

c. Passenger service

d. Maintenance

These tasks have further been divided into sub-tasks, that are performed
daily in shifts. These have been described briefly in Fig. 2. Each of the tasks
that the ground handlers deal with are performed parallelly and need to be
efficiently performed, with minimum error. A small amount of error can lead
to major disproportionate results with operational and human loss. There-
fore, it becomes essential to analyse and understand which of these tasks has
a higher HEP (Tabares & Mora-Camino, 2017).

3. Determination of appropriate PSFs: The PSFs are the factors that are
responsible for the efficient and successful performance of the tasks. These
PSFs are studied to understand the overall cause of human error and var-
ious factors due to which human error could occur. the following PSFs
have been identified from the previous studies to understand what factors
can create intrinsic motivational factors for the successful performance of
the tasks (Franciosi et al., 2019). The PSFs identified are as namely:

Procedure
Complexity
Training
Fatigue
Experience.

A

These five PSFs are responsible for the overall success and efficient per-
formance of the tasks in airside operations. The Procedure talks about the
various procedures and tasks established in the organization to understand
how to perform the tasks. The well-established procedures help in motivat-
ing the employees to perform accordingly. Therefore, making the procedures
established by the organization becomes an important factor to study for the
successful completion of the operations. The PSF of Complexity deals with
understanding how complex the task can be perceived by the individual per-
forming the task. The concept of complexity deals with the time constraints
and pressure to perform the tasks one after the other, with multiple disrup-
tions that occur during the tasks. Training talks about the various methods
and the type of training that is provided to individuals to achieve the effi-
ciency in performance of tasks. This is important to understand whether there
is a need to change the current procedures, and also helps in understand-
ing the processes incorporated to provide the training is of optimum level.
Along with the previous mentioned PSF it is clear that the employees can be
experiencing Fatigue as the complexity, and training as well as inducing the
procedures in the method is cognitively stimulating (Sadeghniiat-Haghighi &
Yazdi, 2015). Therefore, the PSF of fatigue becomes important to deal with
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as it helps in discerning the impact that the tasks and procedures can have on

the

individual ground handlers. This results in bringing out the PSF of Expe-

rience where the emotions being attached to the tasks play an important role.
The motivation factor gets influenced by the emotions attached to the task.

It a
tive

Iso adds to the relatedness and helps in understanding how the cogni-
resilience of the individual ground handlers gets impacted. Therefore,

resulting in the increased HEP.

| Tasks performed by Ground Handlers ‘

‘ 1. Aircraft Preparation ‘

1.6 Anti-
sabotage
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1.7 Cabin
Appearance

1.1 Cabin
Cleaning

1.2 Provisioning/ re-
stocking cabin
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Figure 2: Ground handlers task.

4.
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Calculation of weightage of PSFs: The calculation of PSFs was done using
Fuzzy-AHP. This was done to reduce the subjectivity and bias in the result.
The ten experts were asked to weigh the PSFs relatively on a 9-point scale
of fuzzy-AHP (Tu et al., 2015). The linguistic variables used were:

Absolute
Very strong
Fairly Strong
Weak

Equal

Ranking of PSFs: The PSFs that were identified, have been ranked for each
of the tasks that the ground handlers perform. The ranking was done
by the ten experts who gave data for the weights of PSFs. The ranking
was done using a 9-point Likert scale. Each PSF was ranked from 1 to 9
depending upon how high or low the PSF had an impact on the individual
tasks that were being performed by ground handlers. The ranking was
done in a way where 1 was the highest and the 9 rank was considered
to be the lowest. Therefore, if a task had a high level of fatigue it would be
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ranked close to a value of 1, and similarly, if the task was found to have a
minimal amount of fatigue attached to the task it would be ranked as 9.
Similarly, the rankings for complexity were also performed. The PSFs of
procedure and training 1 showed perfection in the tasks and 1 to 5 was
the positive experience attached to the tasks. The final ranking was done
using geometric mean for all the responses (Erdem & Akyuz, 2021).

6. Calculation of SLI: From the weights and the ranks that were obtained
from the 10 experts, the Success Likelihood Index (SLI) value was
calculated. The SLI was calculated using the formula in Eq 1.

SLI = $7j.wj;0 > SLI > 1 (1)

7. Calculation of HEP: The HEP values were calculated after the compu-
tation of SLI values. The formula used for the HEP values is shown in
Eq 2.

log(HEP) = a.SLI + b (2)

The values a and b are constants that have been used to calibrate the
values of SLI for ease of calculation of HEP. The value of a and b by
calculating the HEP in the best case scenario and worst case scenario,
through an experts opinion (Tungel et al., 2023).

RESULTS AND DISCUSSION

The relational weights and ranks of the PSFs using the fuzzy-AHP method
are seen in Table 1. It can be seen that PSF Fatigue holds highest weigh-
tage amongst all the PSFs, therefore, showing that the factor of fatigue is
highly influential in the occurrence of human error, by ground handlers when
performing airside operations.

Table 1. f-AHP weights.

Factors Weightage Rank
Procedure 0.0011 5
Complexity 0.2693 2
Training 0.0194 4
Fatigue 0.5123 1
Experience 0.1710 3

It is also seen that complexity plays an important role in the occurrence of
human error in airside operations.

The ranking of PSF for each of the tasks can be seen in Table 2. The table
shows that although there are various tasks which portray high fatigue, it
does not necessarily mean that the tasks are complex. therefore, showing that
the time constraints and the pressure to complete the task efficiently makes it
taxying and in turn creates fatigue for the individual ground handler working
on the job tasks.
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Table 2. Ranking of PSE

Tasks/ Sub Performance Shaping Factors

Procedure Complexity Training Fatigue Experience
Tasks 1. Aircraft Preparation
1.1 1.67 6.23 2.03 5.49 3.71
1.2 1.61 5.34 1.83 5.99 4.61
1.3 1.57 6.25 2.36 591 3.39
1.4 1.49 3.31 2.90 5.07 3.76
1.5 1.15 1.73 1.73 5.46 2.14
1.6 1.15 1.73 1.96 4.87 3.18
1.7 1.89 4.80 1.80 5.89 3.15
2. Ramp Services
2.1 1.25 1.83 1.98 3.34 4.50
2.2 1.15 2.46 2.45 6.37 3.34
2.3 1.47 2.66 1.49 6.78 2.61
2.4 1.09 1.71 1.61 5.61 3.12
3. Passenger Services
3.1 1.41 3.01 1.86 7.04 3.74
3.2 1.15 1.90 1.62 4.75 3.46
33 1.49 2.39 2.45 4.60 3.22
3.4 1.36 3.29 1.89 5.06 3.79
3.5 1.80 1.62 3.03 2.98 5.37
4. Maintenance
41 1.15 1.96 1.62 3.80 4.80
4.2 1 1.62 1.09 3.56 4.08
4.3 1 2 1.09 2.85 4.28
4.4 1.09 2.55 1.80 5.43 4.74

From these weights and ranks the SLI and HEP values for each of the
tasks performed was calculated. Along with HEP the study also calculated
the human success probabilitly. The values can be seen in Table 3. This shows
that the task number 4.3 which is part of the maintenance tasks has a signifi-
cant amount of HEP. Therefore, it can be seen that most of the Human error
is probable to occur in the maintenance tasks. This is mostly seen because
of the experience and how tiring the overall task can be for an individual. It
also uses multiple faculties of an individual, though therefore, it can be stim-
ulating for an individual the pressure to perform the task in a limited time
period and accurately adds onto the pressure making it prone to an accident
or an incident due to human error.

Table 3. SLI, HEP and human success.

Tasks/ Subtasks SLI log(HEP) HEP Human Success
1.1 5.1659 —0.8264 0.1273 0.8627
1.2 5.3323 —0.8849 0.1304 0.8696
1.3 5.3380 —0.8856 0.1301 0.8699
1.4 4.1896 -0.7306 0.1860 0.8140

(Continued)
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Table 3. Continued

Tasks/ Subtasks SLI log(HEP) HEP Human Success
1.5 3.6638 —0.6596 0.2190 0.7810
1.6 3.5459 —0.6434 0.2273 0.7727
1.7 4.8857 —0.8246 0.1498 0.8502
2.1 3.0132 —0.5718 0.2681 0.7319
2.2 4.5458 —0.7787 0.1665 0.8335
2.3 4.6666 —0.7950 0.1603 0.8397
2.4 3.9005 —0.6916 0.2034 0.7966
3.1 5.0944 —0.8527 0.1404 0.8596
3.2 3.5694 —0.6469 0.2255 0.7745
3.3 3.5910 —-0.651 0.2234 0.7766
3.4 4.1645 —-0.7272 0.1874 0.8126
3.5 2.9420 —0.5622 0.2741 0.7259
4.1 3.3281 —0.6143 0.2431 0.7569
4.2 2.9800 —0.5673 0.2708 0.7292
4.3 2.7528 —0.5366 0.2907 0.7095
4.4 4.3152 —0.7476 0.1788 0.8212

Highlights of the Study

Some of the major findings from the study are as follows:

Fatigue as a PSF holds a major weightage which isn’t just due to complex
tasks but mostly seen to be present because of the pressure and the time
constraint that the individual has.

The maintenance tasks are the ones with significant human error proba-
bility. These tasks show the lowest experience and high amount of fatigue
and complexities.

It has been seen that for the ground handlers although the fatigue as a
factor has the maximum weightage, on an overall HEP the tasks that
is more complicated and lesser fatigue, chance of human error to occur
increases. This is because of the stress and pressure that comes in dealing
with multiple tasks creating and increasing the complexity of the overall
tasks.

CONCLUSION

The study therefore identifies that it is essential for the ground handlers to
have a proper schedule which they can follow thoroughly. This will help in
reducing the complexity of the task and also help in improving the overall
experience that is attached to performing the task.

The rostering patterns and the way the organization deals with cases

of

human error become highly important. The ground handlers, therefore,

require proper resting periods and the tasks shift should be in a way which
does not add to the pressure but helps in dealing with difficulties in the most
efficient manner allowing the individual to be cognitively aware of his/ her
work surroundings.
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Although the procedure and training for the performance of each task indi-
vidually seems to be seamless, the study suggests that it is important for
the organization to study the tasks performed by an individual in multiple
sequences.
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