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Abstract

In the first years of aviation, most of the accidents occurred due to technical problems of the aircraft. In
parallel with the technological developments, making safer and safer planes caused a significant reduction in
aircraft accidents, but complexity of the systems developed increased the importance of human factor as the
position of a pilot has changed from a worker who uses his mind and physical power to a system
administrator. For this reason, Crew Resource Management programs have been developed to ensure that all
resources, including the environment, software, hardware and information, which are available both inside
and outside the aircraft, and all of which are the basis of the human being, can be used safely and effectively.
In this scope, the purpose of this study is to emphasize the role of CRM to minimize the civil aviation
accidents resulting from human factor benefiting from related studies in literature and aircraft accidents in
history. The study is expected to contribute to literature well, as it attempts to update the literature regarding
the CRM with the latest improvements in the field.

Keywords: CRM, Civil Aviation, Human Factor
JEL Classification: L91, L93, Y80, M12

EKiP KAYNAK YONETIMININ SiVIL HAVACILIKTA KAZALARI
AZALTMA UZERINE ETKIiSI

Oz

Havaciligin ilk yillarinda, ugak kazalarinin ¢ogu teknik sorunlar nedeniyle meydana gelmistir. Teknolojik
gelismelerle beraber daha giivenli ugaklar yapilmis ve kazalarda dnemli 6lgiide azalmalar olmustur, ancak
gelistirilen karmasik sistemler pilotun ugak igindeki roliinii; zekasini ve fiziksel giiclin kullanan isgiden,
sistem yoOneticisine doniistliirdiigii i¢in insan faktdriiniin 6nemini arttirmistir. Bu nedenle, Ekip Kaynak
Yonetimi-EKY programlari, ugagin i¢inde ve disinda bulunan ve insan temelli; ¢evre, yazilim, donanim ve
bilgi gibi tiim kaynaklarin giivenli ve etkili bir bigimde kullanilmasini saglamak icin gelistirilmistir. Bu

1 Dr., Nigantas1 Universitesi, kagancenkmizrak@gmail.com
2 Ogr. Goér., Medipol Universitesi, fmizrak@medipol.edu.tr
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kapsamda calismanin amaci, literatiirdeki galigmalardan ve tarihteki ugak kazalarindan yararlanarak insan
faktoriiniin neden oldugu sivil havacilik kazalarini en aza indirmede EKY ’nin roliinti vurgulamaktir. EKY ile
ilgili literatiirii en son gelismelerle glincellemeye calistigindan, calismanin literatiire katkida bulunmasi
beklenmektedir.

Anahtar Kelimeler: EKY, Sivil Havacilik, insan Faktorleri
JEL Smiflandirma: L91, L93, Y80, M12

INTRODUCTION

Throughout history, human beings have always kept the idea of flying alive in their dreams
and made many attempts to solve its mystery. For centuries, scientists, magicians, soldiers,
adventurers, many people sought ways to go up to the sky. In the last 100 years, with the
realization of an unattainable dream, airplanes and aviation technology have continued to
develop rapidly. Once reaching the sky, human beings continued to dream of flying faster,
higher and more comfortable, and the simple plane of the Wright brothers reached modern
aircraft equipped with today's high-tech devices. In parallel with these developments in
aviation technology, there has been an increase in aircraft accidents.

Aircraft accidents have many causes such as technical failures, bird strike, meteorological
conditions, human and management factors. During the early years of aviation and in the
early years of commercial air transport, most accidents occurred as a result of technical
problems with aircraft. The aviation industry has made great progress since the beginning
of aviation. These advances in aircraft technology have made the aircraft no longer
dangerous and have significantly reduced the number of aircraft accidents caused by
technical failures. Although successful advances have been achieved in preventing aircraft
accidents and incidents, this success achieved in the technical field with the more complex
and detailed aircraft has not been sufficient to prevent aircraft accidents and incidents. As
engineers gained more experience, aircraft and their engines became more reliable and
flight safety was advanced. However, as a result of increased confidence in flight
equipment, accidents and incidents caused by human error have increased. As a result of
the analysis of air and ground accidents in the last 40 years, it has been determined that the
factor causing the aircraft accidents and incidents is human and 70-80% of the accidents
and incidents are caused by the human factor (Laukkala et al, 2018: 2-3).

Within the scope of efforts to improve human performance, prevention and control of
human error has become one of the leading areas of aviation. Instead of the pilot error in

the traditional approach, the concept of human error has been started to be examined by
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approaching safety from a wider perspective. From this point of view, Crew Resource
Management (CRM) training programs have been developed by accepting the approach
that there will be an error in the place where the person is and that it will be the right way
to reach the result by educating him instead of creating new pressures on the person in
order to take this error to a minimum acceptable level.

Nowadays, CRM has started to play an important role in performing safe and high-
performance flight missions. As long as a person works with machines, he/she sometimes
clashes with himself, sometimes with other individuals and sometimes with the system and
makes mistakes. The duty responsibilities of the individual who experiences these conflicts
are safety, efficiency and economy. In order to fulfill these responsibilities, the individual

has to play a role in the team and perform the role successfully.

In this scope, the purpose of this paper is to offer a comprehensive framework on the
components of CRM with a view to the recent literature and developments in theory and
practice, and to provide the readers with an up-to-date source of literature through an

analysis of various examples that contributed to the development of contemporary CRM.
1. LITERATURE REVIEW

The roots of CRM are based on the “Cockpit Resource Management” project backed by
NASA in 1979 in the United States, where the aviation industry has developed (Helmreich,
Merritt and Wilhelm, 1999: 1). The research conducted within the scope of this project
revealed that the major mistakes in the occurrence of human-induced accidents are in the

areas of interpersonal communication, decision-making and leadership.

During this study and other subsequent studies, the development of CRM was initiated and
the process of developing the education that should lead to a change in behavior that
creates awareness in humans has begun. The first comprehensive training program was
launched in 1981 by United Airlines. This seminar training was fully activated with the

participation of psychologists.

In the 1990s, CRM included the characteristics of aviation culture and organizational
culture was created and safety was brought to the forefront. The training programs
therefore included cabin crew, maintenance personnel, air traffic personnel, and flight

planning personnel. This was the cornerstone of CRM.



Nowadays CRM is a developing science in the progressive aviation industry. As the

economic budgets allocated to the aviation sector contracted and resources decreased, civil

aviation authorities began to adopt more ideas to reduce aircraft accidents and incidents.

CRM has ought a new approach to the concepts of human factor in the previously known

team collaboration in accidents and has given it different dimensions. There are many

studies in literature which analyzed CRM (Crew Resource Management) in aviation or

other fields as demonstrated in the following table.

Table 1. Studies about Crew Resource Management in Literature

Authors Scope Method Result
It is concluded in the study that CRM cannot be the
mechanism to assure the total safety in a high-risk endeavor

Helmreich et al., Civil Aviation Descriptive | such as aviation. When human performance and complex

(1999) Statistics | systems are subjected, error to occur becomes inevitable.
However, CRM can be accepted one of the tools that
aviation can use to manage the error.

The study concludes that the positive effect of CRM on the
individual and the teams who have had the program is

Salasetal., Civil Aviation Descriptive | clearly seen. However, organization competing in aviation

(2001) Statistics | sector needs to work on the programs more and the long-
term impact of the training in terms of sustaining safety in
the skies needs to be monitored.

The results of the survey in the study suggest dynamics of
the groups in cockpit has a serious impact on the

Helmreich & Civil Aviation Survey personalities of the individuals. For this reason,

Wilhelm (1991) Organizations must directly face the issue of how to deal
with CRM failures those crew members who are unable or
unwilling to adopt CRM concepts
The importance of CRM in aviation industry is stressed in
the study. Furthermore, the development and
implementation of the program has been appreciated being

Flin, O’Connor Multi-disciplinary Descriptive | the significant example of team performance research

& Mearns (2002) Statistics | translated into policy and practice. The study advocates that
this program can be applied in other fields such as marine,
the nuclear power, medicine, the offshore oil and gas
industries.

Dunnetal., Health Care Descriptive | The study argues the need of applying CRM trainings in

(2007) Statistics | Health Care.

The existence and importance of CRM in aviation is

Pizzi et al., Medicine Descriptive | stressed in the study. The applicability of the training

(2001) Statistics | programs in Medicine has been questioned and the
outcomes have been noted as feasible.

. I The study discusses that embedding CRM in a more

Helmreich & . Descriptive ! . .

. Aviation e systematic and comprehensive structure will improve the

Merritt (2017) Statistics . A
efficiency of trainings in aviation.

The study concludes that there exist many different
Flin & Martin N practices in the Qesign and implementation of behavioral
(2001) Aviation Survey markers system in CRM programs. However, there have

been emerging discussions about the validity and reliability
of those markers among the researchers and pilots.
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The results of the study suggest that the MHPTS (The
Malec et al N Mayo High Performance Teamwork Scale) provides hi.gh
(2007) N Heath Care Empirical | performance teamwork skills for the targeted CRM trainees
in medical settings, thus can be reliably used even by the
participants who has no CRM experience.
As a result of the experiment applied in the study, it is
Kemper et al., Health Care Empirical concluded that CRM does not change behavior or patient
(2016) outcomes by itself yet changes how participants think about
errors and risks.
The study tries to find an answer to the question whether it
Hefner et al., Heath Care Empirical is possible to have a culture transformation after
(2017) implementation of CRM trainings and the result has been
found to be positive.
As a result of the literature review in the study, it has been
Wahl, & Maritime Industry Descriptive | found out that four main topics; leadership, decision
Kongsvik (2018) Statistics | making, situational awareness and team communication are
predominant in the content of CRM.
The study aims to provide an overview of topics covered in
Gross et al Descriptive CRM trainings, the design and duration of training, and the
B Heath Care L evaluation methods. It also demonstrates that CRM training
(2019) Statistics | . - : : )
is not just a simulation and more importance should be
attached in Health Care industry.
. . Descriptive | Importance of communication being part of CRM training
Kanki (2019) Multidisciplinary Statistics | has been demonstrated in the study.
Mempin et al N Te_ac_hing teamwork _sk_ills is highly ir_npor'_[ant for CRM
(2019) B Health Care Empirical | trainings. However; it is found that didactic lectures do not
contribute to CRM skills of trainees positively.
As a result of the study, it is concluded that it is efficient to
deliver CRM trainings to small groups with shorter periods
Gross et al., Health Care Empirical and the form of didactical presentation caused a difference
(2019) in learning success between groups: a traditional lecture
was outperformed by an instructional video demonstrating
a practical example.

When the studies regarding CRM in the literature have been into consideration, it can be
concluded that although CRM came out as a training idea to prevent accidents in aviation,
other disciplines especially health care seems to adopt the efficient CRM trainings in order

to minimize the errors and make the team soul effective in the working area.
2. THEORATICAL FRAMEWORK
2.1.  Accidents in Aviation

An accident is a bad event that causes loss or damage to life or property. Accidents that
cause loss or damage to life or property due to human, material or natural origin. How it
will happen or develop, where it will occur, how severe, or damage, how many people and

how much damage are not known with certainty (Valdés & Comendador, 2011: 787).

It is almost impossible to think of a completely free environment to prevent accidents. To
prevent accidents, it is necessary to recognize the sources of accident potential and to



eliminate the threat posed by these sources before the dangerous situation occurs. By
careful analysis of past accidents and incidents, the real cause can be found to prevent it
from re-creating accidents and incidents. However, when the analysis of accidents and
incidents are taken into consideration, it can be said that the causes of accidents and
incidents are not connected with each other in each case, sometimes it can be seen that a
single reason can occur randomly. Although the sources that cause the accidents are
determined and the dangerous situations that may cause an accident are controlled and how
much the dangers are tried to be controlled, there is always the possibility of an error or a
failure to occur depending on the risks taken at the place where the person is. Whether the
task is complex or simple also determines the level of probability. The likelihood of errors
or malfunctions during the fulfillment of a dangerous task and therefore the likelihood of
accidents and incidents is also directly related to the level of risk taken (Valdés &
Comendador, 2011: 789)

An aircraft accident refers to a certain degree of damage or injury to an aircraft in relation
to its flight. An accident rarely has one reason. While the machine does not stop by itself, it
usually has a human effect. The first reasons that come to mind in the accident
investigation are pilot error or material error. Accidents are typically a combination of
many different causes. Taken alone, each cause can often be seen as insignificant.
However, when combined with other reasons, it may complete the chain that seems to be
irrelevant, causing an accident. Safety or accident prevention programs aim to identify and
eliminate these causes before the chain of events is completed. When asked if it is possible
to reduce accidents to zero, the truth is that even if theoretically possible, this is not
something achievable in practice as it has been seen in the several accidents and incidents
in history (Li, Harris & Yu, 2008: 427-429)

In the event of an accident, it has been found out that the aircraft was either insufficiently
designed or improperly manufactured, not properly used by the pilot, or improperly
maintained. There are four factors that are consistently in a flight environment. These four
factors are called 4M factors. These are Man, Machine, Medium, and Mission. It is
necessary to reveal the importance of the mutual interaction between them. The
characteristics associated with each of these factors provide a tidy way and procedure for
defining a flight mission. Accidents usually occur as a result of the interaction between all

factors such as man, machine, environment, task and their management. Incorrect direction
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information given, a counter wind, a malfunctioning tool, or an obstacle on the runway

may cause an accident.

When Management factors, which are closely related to whether a flight can be safely
finished, is includes in the group, the factors that produce an accident in aviation can be

subject to a general definition as the 5M factor.
2.1.1. Human Factors in Accidents

Accidents occur when one or more of the crew members who provide the flight have
reduced control over their duties. In exceptional circumstances that may cause an accident,
the only person who will take corrective action is human; therefore, in the case of aircraft,
this person is often the pilot. Accidents often consist of threats that pilots do not know the

way out of their weaknesses and that cognitive skills are not used well enough.

Today, the human element acts as a central coordinator for 5M factors, which have a wide
range of applications in the investigation of aviation accidents. Due to the interaction and
relationship between the factors, each new situation influences the other factor and
responds itself. The system is a balanced system as long as the desired answers are
received. If the desired response cannot be obtained in certain situations, the system is
broken, and the balance must be restored through different information and answers. The
system has a certain capacity. Overloads or mixed loads can cause loss of control. Human
is the most complex element in the system. Two factors interfere with human reliability;
the load capacity, which determines the acceptable workload limit that can make rational
decisions in the face of events, changes with complex and previously unknown factors, and
the instantaneous capacity that determines the workload and functionality. These two

reasons make “human” the first reason factor in accidents.
2.1.2. The Role of Machine and System in Accidents

If a person is going to fly, he needs a machine that can fly. The characteristics of this
machine are mainly determined to improve flight safety. The details of the machine are
interesting for people who want to study human performance and accident prevention.
What is the type of machine? What is the maintenance status? How much does it weigh?
How much fuel is there? What is the minimum and maximum speed? These and similar
questions are a few of the many questions that come to mind when trying to understand an
accident. A person who studies aviator behavior must know the details of the aircraft being

flown in order to evaluate the behavior.



As the technology of an airplane increases, the devices used become more detailed and
complex. Despite advances in technology, many hazards remain in the area of design,
production or maintenance. In order to achieve the desired level of safety, it is necessary to
develop appropriate maintenance and inspection programs. During the life of a part of the
aircraft, malfunctions normally occur in three specific phases;

o Initial failures due to inadequate design and production, usually occurring in the
first days of life.

o Unforeseen failures, usually reducing the useful life, due to the suitability of the
part to the unit or use.

o Defects caused by wear of a part (Kelly & Efthymiou, 2019: 162).

2.1.3. Environmental Impact on Accidents

Airplanes operate in the air, on land and at sea. Each environment has properties that affect
flight. A runway may be rugged, poorly lit or incorrectly marked. The sea can be turbulent
and strong. The weather can be sunny or cloudy, windy, with more or less temperatures,
day or night. Pilots can, of course, not plan any flight missions without considering wind,

weather, terrain and other environmental characteristics.

Accident-producing factors such as the environment, natural and man-made are considered
in two ways. Natural environment, weather, land structure and other natural events. The
heat generated by the natural environment, wind, rain, and so on. It is completely out of
human control. Since these cannot be prevented, the environments to be avoided should be
chosen. The human structure is divided into physical environment and non-physical
environment. The physical environment includes the human-made facility and the material.
Non-physical environment is the order that determines how the system should work,
instruction, procedures. Environmental factors play an important role in accidents because
people do not want to adapt to changes due to their natural structures or because they are

not motivated to take the necessary measures (Adkins et al., 2015: 282-284).
2.1.4. Task Related Factors in Accidents

Every flight has a purpose. They aim to accomplish a business, whether it is carrying
passengers, carrying cargo or performing a military mission. A thorough understanding of
the flight requires a thorough knowledge of the mission. In order to prepare a task, it is
necessary to know the details of the task and analyze the threats affecting the task and

evaluate the risks posed by the hazards.
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Execution of the task with maximum safety and effectiveness is directly linked to the
organization's philosophy and safety culture, and it is the senior management of the
organization that decides how much risk is acceptable in the performance of a task. The
effectiveness of a system depends on its desired safety. Increasing the load on people and
machinery above a certain level has a negative effect on a safe system. When we consider
aviation, from this level, during the flight, human reasoning errors, material malfunctions
and damage is likely to occur. As the hazards posed by threats during the planning of the
mission and the management of the risks taken by the acceptance of these hazards for the
benefit of the organization will have a direct impact on the performance of the task, the

excessive risk taken will also affect the possibility of an accident.
2.1.5. The Role of Management in Accidents

The responsibility for safety and accident prevention in an organization is also in
management, since only management can allocate resources. Management is responsible
for managing many factors such as appropriate working environment, adequate training
and control, correct facility and equipment, motivation within the framework of
management functions. Safety is the job of everyone in an aviation organization. Everyone
needs to be aware of the consequences of their own mistakes and make efforts to avoid
them. It is not only the person who does the work, but also the managerial, that the
management is responsible for fulfilling this basic motivation for everyone in the

organization to realize safety (Orlady, 2019: 554-558).

The management needs to work towards a safety culture to prevent accidents. Safety
culture is not an individual, it is a system of values and behavior, a way of living. It is
created and shared by management and employees. Shared habits and adopted behavior,
attitudes and values are the culture of that organization. This safety culture in the
organization will create a common understanding of the decisions to be made whether the
task is performed or not. As the management approaches the pilots at an equal distance in
terms of the results of the pilot decisions concerning the organizational interests, the
accuracy of the decisions freely made by the pilots will contribute to the reduction of
accidents.

2.2. CRM - Crew Resource Management

In order to increase the safety and effectiveness of a flight mission, CRM aims to improve

the team performance and prevent aircraft accidents and incidents by taking the



precautions to minimize errors with maximum team coordination and optimum risk

management.

In order for a flight mission to be carried out safely, it is necessary to use existing
resources consisting of people, equipment and information effectively. CRM is the term
that describes the coordination and communication of the team, all resources inside and
outside the cockpit, and the authority provided by the captain with the support of other
team members. CRM is the efficient management of all resources on a plane consisting of
hardware, software, personnel and information in order to achieve a flight operation
efficiently and safely. Each mentioned resource contributes directly or indirectly to flight
activity and has a certain effect on the flight activity (Helmreich & Foushee, 2010: 35-42).

Factors affecting the success and failure of a flight mission can be obtained by analyzing
data from multiple sources such as accident investigation, aircraft incident reporting
systems, incident analysis, simulator studies, job analysis, interviews, surveys, target
groups, and cultural review. Behavioral marking method provides important benefits by
identifying observable behaviors clearly, lack of attitudes and personality traits, providing
the presence of talent and knowledge in behaviors, showing the results with causal
relationships, reflecting a specific language related to the environment in which it is
located, including simple terms and making clear definitions, and making clear definitions
of the CRM skills.

The skills required for an effective Crew Resource Management are listed below;
2.2.1. Situational Awareness

This concept was used by Oswald Boelke for the first-time during World War 1, to be
aware of the situation before the enemy and thus gain superiority. Oswald Boelcke was one
of the great pilots of German aviation history who won more than 40 victories during
World War I. Oswald Boelcke is still adopted by aviators and aims to give situational
awareness to war pilots. During World War I, many German pilots were trained with the
principles of Boelcke, the most famous of which was Manfred Von Richthofen (better

known as the Red Baron).

This concept, which did not attract much interest in academic circles until the 1980s, has
been re-introduced since the 1980s, especially when it became clear that air traffic
controllers needed better awareness of the situation. Later, it became the subject of work

safety, human life and international relations.
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Situation awareness is a mind work rather than a body ability. It is the process of
reasoning. The main elements of this process are perception, information gathering and
trust in intuition. It can also be defined as the perception and meaning of the elements in
your environment in terms of place and time, and evaluation of their status regarding the
future (Cetinguc, 2016: 410).

For aviation, situational awareness is the mental model of the processes that the pilot is
aware of what is happening in and around him, his plane and his environment, planning
and deciding on the next developments. The elements that pilots must constantly monitor
and be aware of are the following;

o airborne position and movements,

important objects such as runway, mountain, river, sea, tower,

indicators of the aircraft, such as altitude, speed, fuel and heat,
o changes in weather,

pilots should take into account the current status of these variables as well as the possibility
of future change. Components of situational awareness are environmental awareness, task
awareness, system awareness, individual awareness and temporal awareness (Cetinguc,
2016: 411).

2.2.2. Communication skills

Communication has become such a widely used concept in recent years that the era we are
in is called “Communication Age”. Communication means that the generated information
is a sharing process. Parties are always important ends of communication as two different
systems. Communication is a process which requires the transfer of any information in any
environment, from a sender to a recipient. The main thing in communication is

understanding. This process of information exchange requires a common language.

Communication constitutes: Source (Sender), Recipient (Destination), Message (Message),
Context (Media), Feedback (Feedback), Channel (Sending format). Communication is an
extremely critical phenomenon in human interactions. It plays a critical role in aviation as
well as in human activities. Communication is the leading factor, especially in aviation
safety. There are many findings that show that there is no more important phenomenon in
aviation safety than communication. Particular emphasis can be placed on this issue: The
most important task that should be done in order to keep safety in aviation as high as
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possible and to prevent accidents is to improve communication in air transportation

operations (Krivonos, 2007: 2).

Communication has an important role in aviation accidents and incidents. Therefore,
communication is particularly critical in aviation. Because information gathering and
sharing, planning, leadership, decision-making and identification, error and management of
problems such as the management of members of a team or other members of the team

actually occurs through the communication (Ford, Henderson & O’hare, 2014: 49-51).

Communication problems have directly or indirectly caused aircraft accidents in history,
which can be described as catastrophes. In many analyzes conducted for accidents, the
main factor of the accidents was revealed to be communication deficiencies such as
complex and confusing freiology, similar aircraft call names, uncertainty and interruption.
In addition to these problems, the lack of English, heavy accent or linguistic problems such

as self-expression has been shown to contribute to accidents
2.2.3. Team Resource Management

Today, rapidly changing organizational and technological conditions have made it
impossible for employees to do a job alone. Employees are also not happy to do their jobs
without using their creativity in line with the directives they receive. Organizations need to
use their manpower at the highest efficiency in order to achieve their goals in the desired

competitive environment.

Teams are communities in which employees with different skills, training and opinions
combine their creative power, effort and knowledge to achieve their goals effectively.
Elements of teamwork in aviation; pilots, cabin officers, technical-maintenance personnel,

controllers, dispatchers, apron officers, doctors and managers.

Elements of teamwork in aviation include pilots, cabin officers, technical-maintenance
personnel, controllers, dispatch, apron officers, doctors and managers. Multiple teams
working together is an extension of CRM and requires separate training. Because the
cockpit environment is narrow in aviation, communication is relatively easy and face-to-
face. Since English is used in ATC (Air Traffic Controller) conversations, problems are
low although there is a risk of misunderstanding due to misbehavior. However, in very
urgent situations where seconds are vital, errors in understanding and speaking can lead to
fatal consequences. In relation to language problems, cooperation, order and leadership

problems may occur in environments where local and foreign teams work together. As the

12



Mizrak, K. C., & Mizrak, F. (2020). The impact of crew resource management on reducing the accidents in civil aviation. Journal of
Aviation Research, 2(1), 1-25.

number of teams increases, coordination problems may arise, and trainings are conducted
in this direction (Kolander, 2019: 410).

Today, even the people of the same nation, who speak the same mother tongue, who are of
military and civilian origin, and who are subordinate and high status, have problems of
communication and hierarchy. There is no realistic way to solve these problems other than
digesting professional aviation culture, controlling egos and applying SOPs (Cetinguc,
2016: 421). Another problem that may be experienced in aviation can be groupings. There
may be conflicts between groups. People in the leadership position need to recognize the
conflict and take action.

2.2.4. Leadership

Leadership is the ability of people to make others follow with a certain power and skill. A
leader is a person who assigns tasks and delegates authority, determines everyone's tasks
and goals, develops plans, makes decisions, tries to solve problems, accepts changes and
corrects mistakes. In other words, they are the ones who make excellent use of resources.
Leaders see the holistic picture and articulate this broad perspective with others. Thus, the
work of people in a coordinated way harmoniously create a common goal.
Communication, situation assessment, team leadership and compliance with the leader,
decision-making, and personality type are important leadership skills (Terzioglu, 2007:
117).

Leadership in aviation is the ability to identify, guide, and encourage flight crews to work
as a crew. A leader is responsible for the performance of his crew and directs and
coordinates the activities of the crew, makes assignments, and makes sure that the crew
understands what is expected of them. He/ She dominates the critical points of the mission,
equips the crew with mission information, asks the crew for the necessary information
about the mission, provides feedback to the crew on performance, provides and maintains a

professional environment.

In CRM, every member of the team should understand that having leadership
responsibility is very important for effective decision making. Every individual within the
team should know that he / she has the responsibility to make decisions (Kern, 2001: 56).
Leadership is not just an official task. Everyone in the team can take on this task,

depending on the situation. It is important to learn how to be a leader in a position, not a
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position in the team. For a safe flight to take place, there are guidelines that the leader must

follow. These are;

° Editing the information flow,

o Directing and coordinating the duties of the crew,
o Motivating the crew,

o Decision-making

The authorization of the captain pilot by assigning tasks to other team members does not
mean that the responsibility is also delegated. Democracy that exists in the aviation
environment and in the cockpit of an aircraft is never real democracy. Captain pilot is
always the last authority. However, the effective use of resources and the information and
potential solution suggestions from the other team members provide guidance for the final
decision. Good leadership, such as a cockpit, in an environment where there is no real

democracy to create a synergy by combining forces (Kern, 2001: 56-59)
2.2.5. Decision Making

The most common pilot errors in aviation are weak judiciary and decision-making errors.
Most of the accidents are the result of weak, inadequate, ineffective decisions (Schwartz
1997: 170). Effective decision-making means the ability to select the direction of activity
based on the available knowledge, through logical and purely assessment. In order to make
effective decisions, it is necessary to evaluate the problem, to verify the problem, to define
the problem, to predict the results of the decisions, to inform the other team members about

the decisions and to evaluate the decisions.

Teamwork, extra time for decision making, availability of flight crew, decision strategies
and experience are factors that influence decision making. Good decisions add power to
risk management, minimize mistakes, and bad decisions increase risk. Poor assessment or
decision-making is the biggest mistake in completing the task. Time, inaccurate or
ambiguous information, performance pressure, rank difference are barriers to decision-
making. To overcome them, SHUs should be used, and the best decision based on
available knowledge should be selected, cross-checked, assessment of conditions for

decision making, and self-confidence behaviors.

Aeronautical industry leaders are working hard to improve decision making in the cockpit.
Since decision-making requires a mental energy expenditure and people are not always
able to make the most appropriate decisions, aircraft manufacturers and user organizations
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are striving to reduce decision-making as much as possible. For this reason, although not
the only reason, automation in aircraft is increasing and procedures are being developed to
include the prevention of unexpected abnormalities and include them in checklists. With
the help of the automation systems developed, it is necessary to train the teams to make
effective decisions in difficult situations as it helps to reduce the error, but it is not possible
to reduce the error to zero. The question that is difficult to answer in these trainings is what
skills are taught and how to do this. CRM trainings are a guide for this. Decision making is
not an event alone. Teams can make different decisions, which may include alternative
decisions and risks. The decision to abandon a take-off may require evaluating an
abnormal situation warning or making different decisions between system failure and
failover. Decision-making is influenced by factors such as familiarity with the problem, the
need to react, and the limited time. Nobody has the magic wand to help the flight crew
make a better decision (Terzioglu, 2007: 174).

No matter how experienced and knowledgeable a pilot may be, the team's decision-making
may be superior in terms of the accuracy of the decision, if the circumstances permit. A
decision made by the team is a decision of more than one person. Although the captain is
the person responsible for making the decision, the team's support of the captain's
decisions will reinforce its accuracy. Teams can make better decisions than individuals.
Multiple eyes, ears, hands and intelligence increase the capacity and allows better decision.
Teams can look at a wider angle, generate different ideas, transfer more information. It can
share workload and eliminate traps. Teams can sometimes make worse decisions than
individuals. Weak communication problems, lack of understanding or sharing or finding
solutions can lead to this result. Errors can cause panic and may show poor performance

due to individual conflicts.
2.3. Critics of CRM

When the CRM trainings first started, some of the pilots opposed it, arguing that they were
played with their own people and tried to change their personalities. Working in a team
may not be suitable for everyone. If the individual's power distance is too high or too
individualistic, this person may not be motivated in teamwork. Because, one will want to
achieve individual achievements and it will be more important for him to do his duty in
subordinate-parent relations or to get a promotion in the future. Therefore, it may not be

easy to implement it with people who have been accustomed to working in traditional ways
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for a long time, even if teams are considered to improve quality in work life or to be a very

important way to increase productivity.

Since teams are composed of individuals with different experiences and expertise, they are
more successful in tasks requiring creativity than a single individual can. In addition, more
information exchange, which is proportional to the large number of members in the teams,
helps to increase innovative proposals and make better decisions. Therefore, this new
structure, called a team, plays an important role in increasing the motivation of the team by
providing tolerance and flexibility in the non-democratic flight environment. Because as
long as people are empowered to make decisions and have a say in the solution of
problems, they become more engaged in their jobs and do more quality jobs and increase

their productivity and productivity.

However, forcing people who are not suitable for this environment to work in this
environment may not be the right decision. Therefore, teams are only attractive to those
willing to participate in decision-making, as they will have the opportunity to satisfy their
motivation by taking the opportunity to participate in teams. In addition, teams can
increase the motivation of individuals by creating an environment to meet the motivations
of belonging to a group, that is, socialization. As a result of many researches on the effect
of teams on work efficiency, positive contributions of the teams have emerged, and it has

been seen that the teams increase job satisfaction and loyalty.

In spite of all the positive effects mentioned above, building teams is not an easy process
because it is not easy and time consuming for people to give up their old habits and values.
People's personal cultural values can cause them to resist teamwork. In addition, this
resistance may stem from the cultural elements that have been adopted in the past. Because
in the past, there is a transition from a system where personal achievements are rewarded
to a system where collective achievements are cared and rewarded, and it may be
necessary to teach and teach people about this change. Since being a good team player in
teamwork is more important than personal success, pilots should learn to communicate
openly and honestly, to deal with differences between individuals, to work to find solutions

to frictions, and to keep group goals in front of personal goals.
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3. METHOD

Along with the literature reviews which includes studies about CRM applied in different
sectors from Aviation to Healthcare in history, the study analyses some of the major

aviation accidents to exemplify the accidents resulting from the lack of CRM.
Civil Aviation CRM Accidents in History

There are several aviation accidents which have been known to be caused by CRM

mistakes in history. Some of them are;
28'" December 1978

United Airlines’ Mc Donnell Douglas DC-8-61 turbofan engine crashed into a wooded
suburban area as it approached Portland International Airport in Oregon on December 28,
1978, before departing from New York JFK Airport to Denver and then to Portland. Of the
189 passengers and crew, 10 were killed and 23 were seriously injured.

The pilot received a landing gear failure sign during the approach to the airport but was
unable to determine whether the landing gear had been opened. The flight crew chose to
wait at an altitude of 5,000 feet (orbit) to solve this landing gear anomaly and prepare the
plane for an emergency landing. During the waiting period, the team spoke little about the
amount of fuel available on the aircraft and what needs to be done to complete the
approach. About an hour after the moment of waiting, the aircraft ran out of fuel and

crashed into the airport about 6 miles southeast of the airport.

The NTSB has identified this as the likely cause of the accident, as the pilot did not
properly check the aircraft's fuel condition and did not respond correctly to the team
members' recommendations regarding the fuel situation. This caused all aircraft engines to
stop due to lack of fuel. This carelessness of the captain stems from a possible emergency
landing preparation with a landing gear failure. The contributor to the accident was the
failure of the other two team members to fully understand the criticality of the fuel

situation, or to communicate their concerns to the pilot.

In this accident, the captain pilot's focus on landing gear failure and emergency landing
(fixation) is reduced due to situational awareness, so that the attention to the fuel situation
is reduced or dispersed attention. In this process, the second pilot and flight engineer

contributed to this accident by not being sufficiently assertive (Li et al., 2008: 426-434).

17



19™ October 1976

The flight number 452, which makes the Istanbul-Antalya flight belonging to Turkish
Airlines, crashed into the Taurus Mountains. Boeing727 Antalya, the most popular and
well-known aircraft of its time, had just joined the Turkish Airlines fleet. When the pilot
got tired and left his place in the cockpit to the second pilot, events began to take place.
The co-pilot, who got the wrong chart, thought the lights of Isparta city to Antalya and

started to descend.

It has been one of the rare and distressing accidents of Turkish Airlines. As a result of the
descent error, the plane hit the foothills of the Taurus Mountain and caused the death of a
total of 154 people.

It is obvious that the accident is caused by the pilot's loss of situational awareness. This
event shows how important CRM errors are and It is interesting to note that the failure of
the aircraft engine to stop, the wing to be broken or sabotaged would not create a greater
disaster than this (Cetinguc, 2018: 435).

25" January 1990

On January 25, 1990, an old Boeing 707 from Colombia's Avianca Airlines was
approaching the end of a Bogota-New York flight. Due to foggy weather and heavy traffic
in New York, the landing of the plane was delayed, and the fuel level was critical. The
contact person with the tower was FO. Because the captain pilot did not speak English.
The FO informed the tower that their fuel was running low and demanded priority. This
should have been a sufficient warning, although he did not make any mine calls. For
American controllers, the word priority did not convince the situation was urgent enough.
The emergency words stipulated by the parties to the incident were different and this was
due to different levels of English. As a result, the airless plane crashed and killed more
than 70 people. The culprit was evident, the captain did not speak English and the co-
pilot's inadequate English level. If the English levels of one of the two had been sufficient,
the urgency of the situation would have been transferred to the tower and probably the
plane would not have fallen. In this case, the importance of communication being one of

the components of CRM has been understood (Velazquez, 2018).
27" March 1977

The Tenerife tragedy was an accident on March 27, 1977, when two Boeing 747 planes

crashed at the Los Rodeos Airport (also known as Tenerife North Airport) on Tenerife
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Island, Spain. 583 people died in this biggest accident in the world aviation history. The

collision was largely caused by lack of communication.

Immediately after the collision, KLM took off completely. But as a result of a collision
with Pan Am, the right outer engine was completely destroyed, all parts of it were
swallowed by the right inner engine, and the wings were severely damaged. After 150
meters past the collision point, KLM dived, suddenly lay on the side and hit the runway,
dragging more than 300 meters. The fuel in the fully loaded tank, which caused the aircraft
to wake up late, caused a fire that could not be seized for hours immediately after the
crash.

Both planes were destroyed. All 234 passengers and 14 cabin crew on the KLM jet were
killed. Likewise, 326 passengers and 9 cabin attendants on the Pan Am jet lost their lives
as a result of fire from the spilled fuel. Seven cabin crew members, including the
remaining 54 passengers and pilots, were able to get out of the shaved cabin by KLM,
leaving the left wing still in place. Even minutes after the accident, Pan Am's engines were
running. If they wanted to shut down the engines, the control cables and keys in the cabin
destroyed by KLM left the pilots helpless. No system of the aircraft was working. The
survivors waited for help. But the aid team did not know that two planes were involved in
the accident. Firefighters were interested in KLM at the other end of the track under heavy

fog.

The reason for the accident was the misunderstanding of the tower's message in the haste
of departure within the scope of CRMm (Zhu et al., 2018: 119-125).

3rd March 1974

Turkish Airlines' Istanbul-Paris-London flight DC-10 airplane TC-JAV, (commercial nhame
ANKARA), had landed at the Paris Orly airport. There, 50 passengers landed, from Paris
to London (Heathrow) would fly with 117 passengers. But British Airways was on strike,
France-England rugby match for passengers who came to Paris could not find a plane to
return to London. THY plane with 117 passengers was an opportunity for those who

wanted to go to London. The plane left Paris 346 lives.

16 minutes after the plane took off, there was an explosion in the cargo area due to the
sudden pressure difference in the cargo area. When the passengers started to run to the

front of the plane with the panic, the balance of the plane deteriorated.
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The door was opened outwards, while the aircraft manufacturer firm had to open it
normally because of the wrong design of the cover in the cargo area of the aircraft. In
addition, the planes delivered to Thy should have a steel plate when the pins in the door did
not fit into the DC-10s, but this was not the case. After the accident, it was also found out
that responsible person for loading the cargo did not know English and could not
understand the manual and forced the door trying to close and broke the pins of the door
which underline the importance of language and communication in aviation one more time
(Cetinguc, 2016: 434).

6" February 1996

The Birgen Airline plane was hired to take passengers from the Caribbean Islands to
Germany. First of all, the plane had been waiting in the hangar for 25 days, and no sheath
was inserted to protect the pitot tubes. Speed indicators between the captain pilot and his
assistant during the departure of the flight showed the possibility to give up the different
V1 did not arrive, the captain pilot made a wrong decision and one of the two indicators
was correct and continued to fly. While the pilot's speedometer was 350 knots, the aide’s
pilot was 220 knots. In fact, the required pilot's indicator was the value of the pilot's pilot.
Therefore, the captain pilot reduced the speed of the aircraft based on the value on the
wrong display and the plane remained stalled. The plane began to lie to the right and began
to fall rapidly and eventually died 189 people. Another mistake was that the pilots had
never contacted the tower from the moment the problem started. First, the aircraft was not
put in place to protect the pitot tubes while waiting in the hangar, then the departure of the
aircraft despite the difference in speed indicators were not abandoned, the engine's power
was cut as a result of the wrong decision and the stall remained. For the remaining aircraft
in Stall to regain speed, the aircraft had to give the nose down and then give the engines
full power. But the captain only wanted the engines to be fully powered, which was a
decision and situational awareness error. The FO stated that the nose of the aircraft was up
but was afraid to do what it should be by taking the controls (Cetinguc, 2016: 434).

7™ April 1999

Thy-Boeing 737-type aircraft that would make the Adana-Jeddah flight, fell 8 minutes
after takeoff, and all 6 crew members were killed in the empty plane. According to the
accident report, the system that warns the pitot tubes measuring the speed of the aircraft
was not activated before the flight, although the system warned the situation was not

noticed by the pilots. Because the speed of the plane was measured incorrectly, the pilot
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gave its nose down to speed up the plane and entered a violent storm at the same time.
Combined overspeed and turbulence, the plane lost control. There was power distance in
this accident and the hierarchy was reversed. The co-pilot was of military origin and did
not have enough flight time. The captain pilot abstained from intervening in an emergency
(Gok, 2018: 181).

8t January 2003

When the THY-RJ 100 airplane was flying to Istanbul Diyarbakir airport in 2003, there
was a heavy fog and the military airport had no ILS systems and pilots were forced to land
by seeing. However, although the captain could not see the pilot runway, he insisted on
landing and went below the minimum and made a mistake both in situational awareness
and in the decision. The co-pilot confirmed the situation and did not issue any warning.

Although the ground approach system gives a warning, the pilots could not react properly.

Because of lack of situational awareness, wrong decision and persistence, and co-pilot's

acceptance of the situation and lack of assertiveness ,75 people died (Gok, 2018: 205).
4. FINDINGS

As it is clearly shown in the aviation accidents in history, the dangers in aviation are
caused by problems in the interfaces of several factors, and accidents usually occur as a
result of a chain of errors. The chain of errors can be divided into two parts: operational
factor and human factor. Flight crews without knowing the events that will cause the
formation of the accident have the chance to prevent the incidents. However, flight crews
sometimes deliberately add new rings to this chain. Even if flight crews are trained to
recognize rings in the chain of errors and know what to do, the likelihood of previous
accidents is not the same. Capturing even one ring of this chain can completely change the
development of the event. One or more fault rings that can be defined can provide the
environment for the identification of the entire chain of errors. From this perspective, it can

be stated that human factor has vital place in the aviation accidents.
5. DISCUSSIONS AND CONCLUSION

In the first years of aviation, most of the accidents occurred as a result of the technical
problems of the aircraft. In parallel with the developments in aviation technology, as a
result of the increased confidence in aircraft, the causes of accidents started to be caused by

human error rather than technical reasons and accidents and incidents caused by human
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error increased. As a result of the investigations, it was clearly seen that in many aircraft
accidents, the planes were structurally flyable before they hit the ground, but the accident
could not be prevented due to human misconduct. In the beginning, the human error, which
Is defined as pilot error, was started to be emphasized more and the causes of the error
were emphasized rather than the results of the error. As a result of these searches, a

significant progress has been made in flight safety with CRM programs.

In the execution of a flight mission, it may be possible for all those who perform and
support the mission to gather around the same belief with a common safety culture in
which everyone participates. The safety culture of the organization adopted by the whole
team will contribute to the establishment of the CRM culture in the organization. It is
important to recognize the transformation from independence to dependence and
interdependence for the development of a safety culture. Trust is important, but not
enough. It is not enough that the person tries to prevent himself / herself from being
harmed. One should be aware of the dangers that affect both himself and others and take
corrective measures. Safety culture is not visible, but common values make it visible.
Safety culture is built with facts, beliefs, values and norms. CRM contributes to the
learning of thinking, feeling, and living common values for employees in the shared safety
culture shared for the execution of a flight mission, learning acceptable standards of

conduct for the execution of the mission.
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Bu caligma, Tiirkiye’deki havacilik orgiitlerindeki isgdrenlerin orgiitsel adalet algilarinin isten ayrilma niyetleri
iizerindeki etkisinde, is tatmininin aracilik etkisini ve bu etkinin tiirinii belirlemeyi amaglamaktadir. Emek
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The Mediating Role of Job Satisfaction on the Effect of Organizational
Justice to the Intention to Leave among Employees in the Aviation Sector
in Turkey

Abstract

The present study aims to determine if job satisfaction plays a mediation role in the effect of organizational
justice on the intention to leave among employees in aviation organizations. As in many labor-intensive sectors,
experienced and qualified employees play a critical role in the safe and effective operations in the aviation
sector. Various factors such as intense competition, low profit margin, seasonal characteristics of the sector,
and intense working tempo, the high turnover rates in the sector increase the importance of the present study.
Adopting convenience sampling method, 154 employees working in aviation organizations in Turkey has been
surveyed. The statistical analyzes show that job satisfaction has a full mediating effect on the effect of all
organizational justice sub-dimensions (distributional, transactional and interactional justice) on the intention
to leave which indicate that job satisfaction is an important element for aviation organizations. Therefore, it is
suggested that the organizations in the sector should concentrate on practices aimed at increasing job
satisfaction of employees.

Keywords: Aviation Sector, Organizational Justice, Aviation Organizations, Job Satisfaction, Intention to
Leave

JEL Classification: D23, J28, L93

GIRIS

Insan kaynaginimn, orgiitlerin basarisinda kritik bir kaynak olarak goriildiigii giiniimiizde,
isgorenleri ise alma, elinde tutma ve yonetme oOrgiitler agisindan énem arz etmektedir. Bu
sebeple sosyoteknik bir sistem olan orgiitlerin basariya ulagsmasinda isgoérenlerin sosyal ve
beseri iliskileri, tutum ve davraniglari {izerinde derinlemesine bilgi sahibi olma ve bu

davranislardaki neden ve sonug iliskilerini analiz edebilme, 6nemli bir yeti haline gelmistir

(Yesil ve Dereli, 2012).

Orgiitsel adaletin, orgiitler ve orgiit iiyeleri olan bireyler iizerinde &nemli sonuglar:
bulunmaktadir (Parker ve Kohlmeyer, 2005: 357). Bu diisiinceden hareketle; orgiitlerde
calisan bireylerin oOrgiitsel adalet algilariin tutum ve davranmiglarina, diger bir ifadeyle
bireysel ve orgiitsel ciktilara yansimalari nedeniyle orgiitsel adalet kavramina yonelik
yapilmis bir¢ok ¢alisma bulunmaktadir (Cropanzano, Prehar ve Chen, 2002; Cropanzano ve
Wright, 2003). Orgiitsel adalet kavramima yonelik ¢alismalar, Adams’m Esitlik Teorisi’ne
dayanmaktadir. Adams’in ortaya koydugu esitlik teorisinde, orgiitlerde ¢alisan bireylerin
elde ettikleri kazanimlar1 benzer kosullardaki bireylerin elde ettikleri kazanimlar ile
karsilagtirarak esitsizlik veya esitlik algiladiklar1 ve bu algilamalar1 sonucunda gosterdikleri

performansin ve is tatmini diizeyinin degisecegi ileri siiriilmektedir (Cihangiroglu ve
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Yilmaz, 2010:198). Bireyler haksiz muamele gordiiklerini diigiindiiklerinde veya adalet
eksikligi algiladiklarinda, islerini birakma olasiliklari, diger bir deyisle isten ayrilma
niyetleri artmaktadir (Parker ve Kohlmeyer, 2005: 357; iscan ve Saym, 2010: 195; Yeh,
2014). Isten ayrilma niyeti ise orgiitsel adalet algisiin neden oldugu bireysel sonuglardan
biridir ve bir iggdrenin iiyesi oldugu orgiitten ayrilma egilimini ifade etmektedir (Chung,
Jung ve Sohn, 2017: 89).

Hizmet sektoriinde miisteri ile siirekli etkilesim halinde olan calisanlarin is tatmini ve
performansi ile miisteriler tarafindan algilanan hizmet kalitesi arasinda pozitif yonlii giiclii
iliski oldugu ifade edilmektedir (Hartline ve Jones, 1996:207). Dolayisiyla is tatmini diizeyi
yiiksek olan bireylerin bu duygularini miisterilere daha iyi hizmet sunma ve yaptiklar1 ise
yansitma egiliminde olmalar1 beklenmektedir (Schmit ve Allscheid, 1995: 523). Bu
baglamda galisanlara yonelik adaletli uygulamalarin varligi, ¢alisanlarin is tatminlerinin
saglanmast ve motivasyonlarinin arttirilmasi, c¢alisan performansini ve verimliligini
artirmakla kalmayacak, ayn1 zamanda uzun vadede 6rgiitiin performansini ve rekabet giiclinii
artirmasina Ve rakiplerinden farklilasmasina katkida bulunacaktir (Miles ve Mangold, 2005;
Nadiri ve Tanova, 2010: 33). Hizmet sektorii olarak havacilik sektoriinde faaliyet gosteren
orgiitlerin basarisinda ise Ozellikle hizmetin ayrilmazlik ilkesi (hizmetin hizmeti
saglayanlardan ayrn diisiinlilememesi) nedeniyle insan kaynaklari kilit bir rol oynamaktadir.
Yiiksek isgiicii maliyetlerinin oldugu emek yogun bir sektdr olan havacilik, ¢alisan-miisteri
ve calisan-galisan etkilesiminin yogun oldugu bir faaliyet alanidir (Chen, 2006: 74).
Havacilik sektoriinde galisanlarin islerinden tatmin duyma diizeyi, tutum ve davraniglarin
etkilemekte, ¢alisanlarin tutum ve davranislar1 ise hizmet sunumuna iligkin miisterilerin
algilarini biiyiik 6l¢tide etkilemektedir (Yeh, 2014: 94). Bu nedenle havacilik ¢alisanlarinin
i tatmini kritik dneme sahiptir. Havacilik sektoriiniin ¢aligma alani olarak tercih edilmesinin

baslica sebepleri, asagida agiklandig1 gibidir:

o Havacilik sektoriinde faaliyet gosteren oOrglitlerde ortalama isten ayrilma
orant %20-30 arasindadir (Miles ve Mangold, 2005: 543). Havacilik sektoriinde
isglicii devir oraninin yiiksek olmasi yillarca deneyim ve tecriibe kazanmis kalifiye
calisanlarin kaybedilmesi ve bunun sonucunda da deneyimsiz calisanlar ile
faaliyetlerin yiiriitiilmesi anlamina gelmektedir (Chung vd., 2017: 89). Bu da orgiitler

acisindan istenmeyen bir durumdur.

o Havacilik sektoriinde calisan bireylerin, ¢aligtiklar1 pozisyona bagl olarak

degismekle birlikte birtakim bilgi ve becerilere sahip olmalari gerekmektedir.
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Ornegin; Seamster, Redding, Cannon, Ryder ve Purcell (1993) tarafindan yapilan
calismada en az 5 yillik deneyime sahip hava trafik kontroloriiniin, yeni ise baglayan
bir hava trafik kontroldriine kiyasla is yiikii yonetimi konusunda daha i1yi oldugu
vurgulanmaktadir. Ayrica yaptigi isle ilgili yeterli diizeyde deneyime sahip olmayan
bireylerin havacilik emniyeti ve giivenligini tehlikeye atma riski de ortaya
¢ikabilmektedir (Chung vd., 2017: 89). Dolayisiyla havacilik sektoriinde bilgili ve
deneyimli bireyler hem sektorel acidan havacilik emniyeti ve gilivenliginin
saglanmast hem de havacilik oOrgiitleri i¢in ¢ok kiymetli bir kaynak olarak
goriilmektedir (Becker ve Gerhart 1996: 780; Chasserio ve Legault 2009: 1113). Bu
nedenle, ¢alisanlarin isten ayrilmalart hem havacilik isletmeleri agisindan hem de

sektor acisindan biiylik kayiplar meydana getirebilir.

. Calisanlarin isten ayrilmalart sonucunda havacilik orgiitleri bir yandan
deneyimli personellerini kaybederlerken diger yandan ise alim, oryantasyon, hizmet
kesintisi, ek mesai iicreti 6deme, egitim ve sertifikasyon gibi yiiksek diizeyde

birtakim maliyetlere katlanmaktadirlar (Chen ve Kao, 2011: 25).

Ozetle havacilik sektdriine dzgii dinamikler gdz oniinde bulunduruldugunda calisanlarmn
isten ayrilma niyetlerini etkileyen oOrgiitsel adalet ve is tatmini konularmin havacilik
isletmeleri i¢in son derece Onemli oldugu degerlendirilmektedir. Bununla birlikte, s6z
konusu degiskenleri ele alan smirli sayida g¢alisma bulunmaktadir (Chen, 2006: 74).
Arastirma modelindeki iligkiler yazinda yapilan arastirmalarda pek c¢ok sektdrde test
edilmistir. Ancak yapilan yazin taramasinda, havacilik sektoriinde orgiitsel adalet algisi
boyutlarinin isten ayrilma niyetine olan etkisinde is tatmininin aracilik etkisini arastiran bir
calismaya rastlanmamistir. Bu bakimdan aragtirma modelinin test edilmesinin akademik
anlamda kayda deger olacagi diisiiniilmektedir. Bu motivasyondan hareketle ¢aligmada

asagidaki iki aragtirma sorusuna yanit aranmaktadir:

1. Havacilik orgiitlerinde ¢alisan bireylerde orglitsel adaletin isten ayrilmaya etkisinde

is tatmini aracilik edebilir mi?
2. [s tatmininin bir aracilik rolii tespit edilirse bu aracilik roliiniin tiirii nedir?

Havacilik alaninda yapilan bu c¢alismanin, yazinda belirtilen boslugu doldurarak hem

arastirmacilara hem de uygulamacilara katkida bulunacagi diisiiniilmektedir.
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1. KAVRAMSAL CERCEVE
1.1.  Orgiitsel Adalet

Orgiitsel adalet 6zellikle yonetim, drgiitsel davranis ve uygulamali psikoloji alanlarinda son
zamanlarda yogun bir sekilde arastirilan bir olgudur (Parker ve Kohlmeyer, 2005: 357). Tiirk
Dil Kurumu (TDK) sozliigiine gore adalet olgusu, “yasalarin verdigi haklarin herkes
tarafindan kullanilmasinin saglanmasi, hak ve hukuka uygunluk, hakki gézetme, herkese
hakki olan1 verme” olarak tanimlanmaktadir (TDK, 2019). Orgiitsel adalet terimini ilk kez
Greenberg (1990) kullanmugtir. Orgiitsel adalet, bireyin y&netimin uygulamalarina ve
yonetimin ahlaki ve etik durusuna yonelik kisisel algisidir (Cropanzano vd., 2007: 34).
Orgiitlerde calisanlarin adalet algisma sahip olmasi, onlarin is tatminlerini ve orgiitiin
etkinligini arttirmas1 bakimmdan onem arz etmektedir. Orgiitsel adalet olgusu yazinda ii¢
boyutta ele alinmaktadir: Dagitim adaleti, islem adaleti ve etkilesim adaleti (Colquitt,

Conlon, Wesson, Porter ve Ng, 2001).

Dagitim Adaleti: Dagitim adaleti isgorenlerin, orgiit igindeki o6dil ve terfi gibi
kazanimlarin, adil bir sekilde dagitilip dagitilmadigina iliskin algilarin1 ifade etmektedir
(Folger ve Cropanzano, 1998). Orgiitlerdeki dagitimin veya boliisiimiin esitligini temel
almaktadir. Dagitim adaleti esitlik teorisine dayanmaktadir. Bu teorinin esasi, esit ¢abanin
esit sonuca ulagmasi gerekliligidir. Burada herkesin esit 6diil veya ceza almasi degil,
herkesin Orgiit amaglarina katki ya da amaglardan uzaklasma 6l¢iisiinde degerlendirilmesi
s6z konusudur (Foley, Kidder ve Powell, 2002). Bagka bir deyisle dagitim adaleti,
isgorenlerin sergilenen performans ile kazanimlar arasinda gercek¢i bir degerlendirme
yapilip yapilmadigina iliskin algilariyla ilgilidir. Calisanlar, kazamimlar ve cezalar

paylastirilirken adil kararlar alinmasin1 beklemektedirler (Colquitt vd., 2013).

Islem Adaleti: Islem adaleti, bir kararmn verildigi siirecin adil olmasi ile ilgilidir.
Isgorenlerin, orgiit tarafindan yiiriitiilen islemlerin dogruluguna yénelik algilamalaridr.
Asir ya da yetersiz 6demeler, kararlara katilim, sonuclara dair bilgilendirme gibi orgiitsel
islem ve siireclerin iggdrenlere esit bir bicimde uygulanmasidir (Colquitt ve Chertkoff,
2002). Dagitim adaleti boyutunun yetersizligi elestirisiyle ortaya atilan islem adaleti, dagitim
adaletinde konusu gecen kazanimlarin dagitiminin ne kadar adil ve uygun yapildigint konu
edinmektedir (Konovsky, 2000). Yazinda islem adaletinin iki kategori altinda toplanarak bu
kategorilerin resmi isler ve bireylerarasi davranislar olarak isimlendirildigi goriilmiistiir.
Resmi iglerde adalet unsurunun kaynagi, sistem ve bir biitlin olarak organizasyonun

kendisidir. Odak noktasi c¢alisanlar1 kisisel olarak etkileyen resmi etkinlikler ve
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politikalardir. Bireylerarast davraniglar ise calisanlar {izerindeki otoritenin calisanlar
tizerindeki resmi olmayan davraniglari lizerine odaklanmaktadir (Hendrix, Robbins, Miller

ve Summers, 1998).

Etkilesim Adaleti: FEtkilesim adaleti, yazinda islem adaletin bir uzantis1 olarak ele
alinmaktadir. Kaynaklarin dagitimi1 sirasinda yapilan islemlere gore adalet algisinin
belirlenmesinin yetersiz oldugu diisiincesinden hareketle onerilmistir (Bies ve Shapiro,
1987). Orgiitsel adaletin iigiincii boyutu olan etkilesim adaleti, bireyler arasindaki
etkilesimin niteligini ifade etmektedir (Cropanzano vd., 2002). Orgiitsel uygulamalarmn
sosyal/insani y&niiyle ilgilidir. Isverenlerin isgdrenlere karar alma siirecinde neyi nasil
soyledikleri, nas1l davrandiklarimi kapsamaktadir (Iscan ve Sayin, 2010). Islem adaletinden
farkli olarak etkilesim adaleti Orgiite yonelik bir reaksiyon olmaktan ziyade yoOnetime
yonelik bir reaksiyon niteligindedir (Deconinck ve Johnson, 2009). Kisilerarasi
davraniglarin niteliginin orgiit igindeki adalete yonelik algilart ve degerlendirmeleri

etkileyen bir unsur oldugu saptanmistir (Cropanzano, Paddock, Rupp, Bagger ve Baldwin,
2008).

1.2.  Is Tatmini

Is tatmini, drgiitsel davranis yazininda bircok arastirmaci tarafindan ele alman bir kavramdir.
Is tatmini kavraminin, birbirini tamamlayan birgok tanimi1 bulunmaktadir. En sade bigimiyle
is tatmini, bireylerin yapmis olduklari ise iliskin tutumlaridir (Chen, 2006: 74). Baska bir
ifadeyle is tatmini, calisma ortami ve yapilan isin kendisine iliskin tiim 6zelliklere karsi
duyulan memnuniyet olarak da ifade edilebilir (Bussing, Bissels, Fuchs ve Perrar, 1999).
Baska bir tanimda, bireyin ¢alistig1 isletmeye, ¢alisma kosullarina, yaptigi islere ve listlerine
iliskin hosnut oldugu duygusal durum olarak tanimlanmaktadir (Sarwar ve Khalid, 2011;
Yeh, 2014: 94). Bir orgiit igerisinde ¢alisanlarin ¢alisma ortamlarinda edindikleri deneyimin
birakti§1 olumlu etki, is tatmini olarak kabul edilmektedir. Isgdrenlerin &rgiit igerisinde
edindikleri tecriibe ve deneyimleri dogrultusunda olusan algilar ile is tatmininin dogru
orantili oldugu soylenebilir. Bir baska deyisle, calisanlarin 6rgiit igerisinde edindikleri
deneyimler olumlu ise is tatmini artmakta, tam tersi durumda ise azalabilmektedir (Erdogan,

1991).

Isgorenlerin is tatmin diizeyinin artmasi sadece oOrgiite bagliliklarim artirmamakta, ayni
zamanda c¢alisma ortamina pozitif anlamda katki saglayarak calisan performansini da

arttirmaktadir. Bu durum, g¢alisanlarin ig tatmininin orgiitler agisindan 6nemini vurgular
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niteliktedir (Jalagat, Dalluay, Al-Zadjali ve Al-Abdullah, 2017). Diger bir¢ok degiskene
etkisi oldugu gibi ig tatmini kavraminin isten ayrilma niyetine de etki ettigi vurgulanmaktadir
(Nadiri ve Tanova, 2010: 35). Price ve Mueller’e (1981: 552) gore de isgorenlerin is tatmini
diizeyinin isten ayrilma niyetinin olusumu iizerinde dogrudan bir etkisi bulunmaktadir. Bu
konuya iliskin yapilan calismalara gore, is tatmin seviyesi yiiksek olan isgorenlerin

devamsizlik yapma ve isten ayrilma niyetlerinin daha az olmas1 beklenmektedir (Jalagat,

vd., 2017),
1.3.  Isten Ayrilma Niyeti

Isten ayrilma niyeti, bireyin iiyesi oldugu belirli bir érgiitte calisma isteginin kalmamasi ve
orgiitteki tyeligini bilingli ve kasitli olarak sonlandirma olasiligi (Mobley, Horner ve
Hollingsworth, 1978: 408; Daly ve Deg, 2006: 778) olarak tanimlanmakta iken isten ayrilma
davranis1 ise bireyin belirli bir Orgiitte ¢alisma eyleminin sona ermesi olarak
tanimlanmaktadir (Tett ve Meyer, 1993:262). Bir iggorenin isten ayrilma niyeti, ¢alistig
isletmeden fiili olarak ayrilmayi planladigini ve goniillii olarak ayrilma egiliminde oldugunu
haber veren bilissel bir siirectir. Bu biligsel siiregte; birey isten ayrilmay1 veya istifa etmeyi
diistinmekte, baska bir Orgiitte yeni bir is arayigina girmekte, alternatif is olanaklarini
degerlendirmekte ve sonug olarak calistig1 drgiitten ayrilma/ayrilmama kararini vermektedir
(Addae, Parboteeah ve Davis, 2006). Ancak bu biligsel siire¢ fiili olarak her zaman isten
ayrilma davranigina dontismeyebilir. Tett ve Meyer (1993: 259-260), isten ayrilma niyetinin
orgiitlerde ¢alisan bireylerin isten ayrilma davranisi lizerinde en giiglii yordayici degisken
oldugunu ifade etmektedir. Steel ve Ovalle (1984) tarafindan yapilan bir meta-analiz
calismasinda ise isten ayrilma niyeti ile isten ayrilma davranigi arasinda pozitif bir iliski
olmasinin yani sira is tatmini degiskeninden daha giiclii bir yordayici degisken oldugu ortaya

koyulmustur.
1.4. Arastirma Hipotezleri

Yazinda yapilan birgok arastirmada (Price ve Mueller, 1981; Alexander ve Ruderman, 1987;
Colquit vd., 2001; Yesil ve Dereli, 2012; Karavardar, 2015) isten ayrilma niyetinin orgiitsel
adalet ve is tatmini degiskenleriyle birlikte incelendigi goriilmiistiir. Karavardar (2015),
orgiitsel adalet algisinin alt boyutlari ile is tatmini arasinda anlamli bir iliski oldugunu tespit
etmistir. Yesil ve Dereli (2012) tarafindan yapilan caligmada oOrgiitsel adaletin alt
boyutlarmin is tatminini olumlu etkiledigi ortaya koyulmustur. Orgiitsel adalet ile isten
ayrilma niyeti degiskenleri arasindaki iliskiyi ele alan g¢aligmalar incelendiginde ise;

Alexander ve Ruderman (1987), orgiitsel adaletin alt boyutlarindan dagitim adaletinin isten
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ayrilma niyeti ilizerinde giiglii bir tahmin edici degisken oldugunu vurgulamaktadir. Bir
baska arastirmaci Karavardar (2015) orgiitsel adalet algisinin boyutlart ile isten ayrilma
niyeti arasinda negatif bir iliski oldugunu saptamistir. Price ve Mueller (1981: 544), is
tatmininin; isten ayrilma niyetinin olusumu iizerinde dogrudan etkisi oldugunu, isten ayrilma
niyeti ilizerinde ise dolayli bir etki gosterdigini ileri siirmektedir. Dolayisiyla orgiitsel
adaletin alt boyutlarindan dagitim adaletinin isten ayrilma niyetini etkiledigi, islem
adaletinin isten ayrilma niyeti {izerinde etkilesim adaletinden daha fazla bir etkisi oldugu
dile getirilmektedir (Masterson, Lewis, Goldman ve Taylor, 2000: 738; Colquit vd., 2001:
430). Yazinda yapilan ¢alismalarda da goriildiigii gibi bireyin hem ig tatmini hem de orgiitsel
adalet algisinin isten ayrilma niyeti {izerinde iyi bir tahmin edici degisken olmasi (Chen,
2006: 74), kurulan modeli anlamli hale getirmektedir. Yazindan hareketle asagida yer alan

hipotezler ¢alisma kapsaminda test edilmek istenmistir.

Hia: Dagitim adaletinin isten ayrilma niyeti tizerindeki etkisi anlamlidir.
Hib: Islem adaletinin isten ayrilma niyeti {izerindeki etkisi anlamlidir.
Hac: Etkilesim adaletinin isten ayrilma niyeti iizerindeki etkisi anlamlidir.
H2a: Dagitim adaletinin is tatmini iizerindeki etkisi anlamlidir.

Hab: Islem adaletinin is tatmini {izerindeki etkisi anlamlidir.

Hac: Etkilesim adaletinin is tatmini tizerindeki etkisi anlamlidir.

Ha: Is tatminin isten ayrilma niyeti iizerindeki etkisi anlamlidir.

Hasa: Dagitim adaletinin isten ayrilma niyeti lizerindeki etkisinde is tatmininin aracilik rolii

vardir.

Hab: Islem adaletinin isten ayrilma niyeti iizerindeki etkisinde is tatmininin aracilik rolii

vardir.

Hac: Etkilesim adaletinin isten ayrilma niyeti {izerindeki etkisinde is tatmininin aracilik roli

vardir.

Yazinda yer alan arastirmalar dogrultusunda orgiitsel adaletin isten ayrilma niyetine olan
etkisinde is tatmininin aracilik etkisinin test edildigi bu ¢alismada kullanilan arastirma

modeli asagida verildigi gibidir.
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Sekil 1. Arastirma Modeli

Is Tatmini
Orgiitsel Adalet Isten Ayrilma
' —— Niyeti

2. ARASTIRMANIN YONTEMI

2.1.  Arastirmanin Evren ve Orneklemi

Aragtirma evreni, Tirkiye’de havacilik faaliyetleri ile dogrudan iligki igerisinde olan
orgiitlerdeki isgérenlerden olugsmaktadir. Bu kapsamda havacilik alaninda egitim faaliyeti
gosteren tim 6zel ve devlet okullar1 (pilotaj egitimi veren 6zel kuruluslar, 6zel ve devlet
tiniversiteleri gibi oOrgiitler), havayollari, havalimani isleticileri, havalimani yer hizmetleri
faaliyetlerinde bulunan o6rgiitler, Devlet Hava Meydanlar Isletmesi Genel Miidiirliigii ve
Sivil Havacilik Genel Miidiirliigii gibi havacilik alaninda hizmet veren devlet kurumlar1 ve
son olarak da ucak ve ugak parcasi liretiminde faaliyet gosteren orgiitler (Tiirkiye Ucak
Sanayi Anonim Ortaklig1 vs.) yer almaktadir. Arastirmanin verileri, 3 Nisan 2019 / 25 Nisan
2019 tarihleri arasinda kolayda ornekleme yontemi ile ulasilan 154 kisiden anket yoluyla

toplanmustir.
2.2.  Arastirmada Kullamlan Olgekler

Ankette oOrgiitsel adalet algis1 degiskeni igin Yiiriir (2005) tarafindan Tiirk¢eye uyarlanan 3
boyutlu ve 15 maddelik 6l¢ek (dagitim adaleti i¢cin Moorman (1991), Williams, Malos ve
Palmer’in (2002) 6lgeklerinin birlesimi, Moorman'm (1991) islem adalet dl¢egi, etkilesim
adaleti i¢in Moorman (1991) ile Folger ve Konovsky’nin (1989) o6l¢eklerinin birlesimi)
kullanilmustir. Is tatminini 6lgmek ig¢in Cammann, Fichman, Jenkins ve Klesh (1979)
tarafindan gelistirilen tek boyutlu 3 maddelik 6l¢ek ve isten ayrilma niyeti degiskeni igin
Rosin ve Korabik (1991) tarafindan gelistirilen tek boyutlu 3 maddelik 6l¢ek kullanilmstir.
Ug alt boyuttan olusan orgiitsel adalet bu calismanin bagimsiz degiskeni, is tatmini araci
degisken, isten ayrilma niyeti ise bagimli degisken olarak degerlendirilmistir. Arastirmada

verilerin analizinde SPSS paket programi ve PROCESS makrosu kullanilmaistir.
3. ARASTIRMANIN BULGULARI

Tablo 1’de aragtirma 6rnekleminin demografik 6zellikleri, Tablo 2’de kullanilan 6lgeklerin

giivenilirlik ve gecerlilik diizeyleri, Tablo 3’te ise degiskenlere ait korelasyon katsayilar
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gosterilmektedir.

Tablo 1. Arastirmaya Katilanlarin Demografik Ozellikleri

Degiskenler Yiizde Dagilimi
Cinsiyet Gegerli Yiizde Birikimli Yiizde
Kadin 40.3 40.3
Erkek 59.7 100
Yas Dagilim
20 ve alt1 1.9 1.9
20-29 arasi 50.6 52.6
30-39 arasi 37.7 90.3
40-49 arasi 7.8 98.1
50 ve isti 1.9 100
Egitim Durumu
flkogretim 0.6 0.6
Lise 8.4 9.1
Onlisans 104 19.5
Lisans 39 58.4
Lisansiistii 41.6 100
Medeni Durum
Evli 54.5 54.5
Bekar 455 100

Tablo 1 incelendiginde katilimecilarin yaklasik %40’ kadin, %60’ 1mnin erkek oldugu
goriilmektedir. Katilimeilarin yas dagilimina iliskin elde edilen sonuglara gore ankete
katilanlarin %2’si 20 ve alt1 yas, %50.6°s1 20-29 yas, %381 30-39 yas, %81 40 ve iizeri yas
araliginda bulunmaktadir. Katilimcilarin  egitim  diizeylerine bakildiginda lisans
mezunlarinin 6rneklemin %39’unu olusturdugu goézlenmektedir. Katilimcilar arasindaki
lisansiistii mezunlarinin oraninin %42 oldugu, biiyiik bir cogunlugunun lisans ve lisansiistii
diizeyinde egitim aldig1 goriilmektedir.

Tablo 2. Olgeklerin Giivenilirligi ve Kurulan Modelin Gegerliligi

Degiskenler Giivenilirlik Diizeyleri Modelin Gegerlilik Degerleri
Dagitim Adaleti (5 madde) .880 yldf= 1,835

Islem Adaleti (6 madde) .926 CFI =0,946
Etkilesim Adaleti (4 madde) 947 RﬁELZS’ggfv .
Isten Ayrilma Niyeti (3 madde) .852 '

Is Tatmini (3 madde) .852

Calismanin bagimsiz degiskeni olan orgiitsel adaletin boyutlarinin giivenilirlik diizeyleri:
dagitim adaleti .880, islem adaleti .926, etkilesim adaleti .947 seklindedir. Bagimli degisken
olan isten ayrilma niyetinin giivenilirlik diizeyi .852, araci degisken olan is tatmininin
giivenilirlik diizeyi ise .852°dir. Ankette kullanilan 6l¢eklerin giivenilirlik diizeyleri .70'in

tizerinde ve arastirma Orneklemi i¢in kabul edilebilir bir degerdedir. Kurulan modelin

35



gecerliligini test etmek i¢in ise dogrulayici faktor analizi kullanilmistir. Model uyumunu
incelemek i¢in y2/df>4-5, CFI>95, GFI>0.89-0.85 ve¢ RMSEA>0.05-0.10 kabul edilebilir
uyum degerleri olarak dikkate alinmistir (Bayram, 2016: 78; Cokluk, Sekercioglu ve
Biiyiikoztiirk, 2012: 271). Calisma tarafindan tespit edilen GFI degeri 0.834 olmakla beraber
bu deger istenilen sinir degerine ¢ok yakin oldugundan modelin gegerlilik degerlerinin kabul

edilebilir uyum degerleri i¢inde oldugu degerlendirilmistir.

Tablo 3. Korelasyon Tablosu

Degiskenler Ortalama | Std. Sapma IAN EA iA DA iT
IAN 2.19 1.24 1

EA 3.55 1.16 -.314™ 1

iA 3.05 1.20 -.295™ 7317 1

DA 3.29 1.12 -.358™ .705™ .656™ 1

IiT 3.68 1.23 -.394™ 762" .651™ .755™ 1

Std. Sapma: Standart Sapma IAN: Isten ayrilma niyeti; EA: Etkilesim adaleti; [A: Islem adaleti; DA:
Dagitim adaleti; IT: Is tatmini; *n=154, * p<0,05, ** p<0,01; iliskinin siddeti 0,70 <= ro<= 1 Giiclii, 0,40
<=Tr4y<0,70 Orta, 0 < ryy < 0,40 Diisiik

Tablo 3’°te degiskenler aras1 korelasyon degerleri incelendiginde, orgiitsel adaletin alt boyutu
olan etkilesim adaleti ile isten ayrilma niyeti arasinda negatif yonlii, diisiik diizeyde ve
istatistiksel olarak anlamli iliski saptanmistir (=-.314"", n=154, p<0,01). Orgiitsel adaletin
bir diger alt boyutu olan islem adaleti ile isten ayrilma niyeti arasinda yine negatif yonlii,
diisiik diizeyde ve istatistiksel olarak anlamli iliski saptanmustir (r=-.295"", n=154, p<0,01).
Son olarak orgiitsel adaletin alt boyutu olan dagitim adaleti ile isten ayrilma niyeti arasinda
negatif yonlii, diisiik diizeyde ve istatistiksel olarak anlamli iliski gdzlemlenmistir (r=-.358™,
n=154, p<0,01). Orgiitsel adaletin alt boyutu olan etkilesim adaleti ile is tatmini arasinda
pozitif yonlii, yiiksek diizeyde ve istatistiksel olarak anlamli iliski saptanmustir (r=-.762"",
n=154, p<0,01). Orgiitsel adaletin bir diger alt boyutu olan islem adaleti ile is tatmini
arasinda pozitif yonlii, orta diizeyde ve istatistiksel olarak anlamli iligski saptanmistir (r=-
651", n=154, p<0,01). Son olarak orgiitsel adaletin alt boyutu olan dagitim adaleti ile is
tatmini arasinda pozitif yonli, yliksek diizeyde ve istatistiksel olarak anlamli iliski
saptanmustir (=-.755"", n=154, p<0,01). Is tatmini ile isten ayrilma niyeti arasinda ise negatif

yonlii diisiik diizeyde anlamli iliski oldugu saptanmustir (r=-.394"", n=154, p<0.05).

Orgiitsel adaletin isten ayrilma niyeti {izerindeki etkisini test etmek amaciyla hiyerarsik
regresyon analizi gergeklestirilmistir. Hi hipotezine iligkin 6rgiitsel adaletin alt boyutlarinin

isten ayrilma niyeti tizerindeki etkisi sirasiyla dagitim adaleti i¢in (-.394, p<0.05); etkilesim
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adaleti i¢in (-.336, p<0.05) ve islem adaleti i¢in (-.305, p<0.05) seklinde tespit edilmistir.
Dolayistyla Hiab,c hipotezleri desteklenmektedir.

Hzab,c alt hipotezlerine iliskin sonuclar incelendiginde, orgiitsel adaletin alt boyutlarinin is
tatmini tizerindeki etkisi sirastyla su sekildedir: Dagitim adaletinin etkisi (.821, p<0.05);
etkilesim adaletinin etkisi (.803, p<0.05); islem adaletinin etkisi (.664, p<0.05) olarak tespit
edilmistir. Elde edilen bulgular 1s18inda, Hzabc alt hipotezleri desteklenmektedir. Is
tatmininin isten ayrilma niyeti {lizerindeki etkisi p<0.05 oldugundan istatistiksel olarak
anlamlidir. Hs hipotezi desteklenmektedir. Bu dogrultuda orgiitsel adaletin isten ayrilma
niyetine etkisinde is tatmininin aracilik etkisi olup olmadigina iligkin sonuglar (toplam etki,
direkt etki ve dolayl etki) asagida yer alan Tablo 4’te 6zetlenmistir. Tablo 4’teki sonuglar

ile ne tiir aracilik etkisi oldugu izlenebilmektedir.

Tablo 4. Degiskenlere Ait Toplam, Dolayli ve Direkt Etkiler

Dagitim Adaletinin IAN Uzerine Toplam Etkisi

Etki Std. Hata t p
-.395 .084 -4.721 .000
Dagitim Adaletinin IAN Uzerine Direkt Etkisi
-.155 125 -1.235 .219 (p>0.05)
Dagitim Adaletinin IAN Uzerine Dolayl Etkisi

Etki Boostrap std. Hata LLCI ULCI
-.240 .100 -.430 -.032
Islem Adaletinin IAN Uzerine Toplam EtKisi

Etki Std. Hata t p
-.306 .080 -3.807 .000
Islem Adaletinin AN Uzerine Direkt Etkisi
-.070 102 -.686 494 (p>0.05)
Islem Adaletinin IAN Uzerine Dolayl: EtKisi

Etki Boostrap std. Hata LLCI ULCI
-.236 .080 -.316 -.070
Etkilesim Adaletinin AN Uzerine Toplam Etkisi

Etki Std. Hata t p
-.336 .082 -4.074 .000
Etkilesim Adaletinin IAN Uzerine Direkt Etkisi
-.036 123 -.288 774 (p>0.05)
Etkilesim Adaletinin IAN Uzerine Dolayl EtKisi
-.300 107 -512 -.095
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Tablo 4 incelendiginde, dagitim adaletinin isten ayrilma niyeti {izerindeki direkt etkisi
(p>0,05) anlamsiz oldugundan, dagitim adaletinin isten ayrilma niyeti lizerindeki etkisi
yalnizca is tatmini aracilifiyla aciklanmaktadir. Dolayisiyla is tatmininin aracilik etkisinin
tam aracilik etkisi oldugu tespit edilmistir. Islem adaletinin isten ayrilma niyeti iizerindeki
direkt etkisi anlamsiz (p>0.05) oldugundan, islem adaletinin isten ayrilma niyeti tizerindeki
etkisi yalnizca is tatmini degiskeni ile aciklanmaktadir. Etkilesim adaletinin isten ayrilma
niyeti iizerindeki etkisinde is tatminin aracilik roliine bakildiginda ise, etkilesim adaletinin
isten ayrilma niyeti tizerindeki direkt etkisi 0.774>0.05 anlamsiz oldugundan, i tatmininin
tam aracilik etkisi vardir ve bu etki istatistiksel olarak anlamlidir. Dolayisiyla, orgiitsel
adaletin tiim alt boyutlar1 ile isten ayrilma niyeti lizerindeki etkisinde is tatmininin tam
aracilik etkisi vardir. Elde edilen tiim bulgular 1s181nda arastirmanin temel hipotezleri olan
Haa, Hab ve Hac tam desteklenmektedir. Tablo 5, ¢alismanin tiim hipotezlerini sonuglari ile

birlikte gostermektedir.

Tablo 5. Calisma Hipotezleri ile ilgili Ayrintilar

Hipotezler Karar

Hia: Dagitim adaletinin isten ayrilma niyeti | Hia hipotezi desteklenmektedir.
tizerindeki etkisi anlamlidir.
Hip: Islem adaletinin isten ayrilma niyeti | Hip hipotezi desteklenmektedir.
iizerindeki etkisi anlamlidir.
Hic: Etkilesim adaletinin isten ayrilma niyeti | Hic hipotezi desteklenmektedir.
iizerindeki etkisi anlamlidir.
H2a: Dagitim adaletinin is tatmini tizerindeki etkisi | Haa hipotezi desteklenmektedir.
anlamlhdir.
Hao: Islem adaletinin is tatmini iizerindeki etkisi | Hao hipotezi desteklenmektedir.
anlamhdir.
Hye: Etkilesim adaletinin is tatmini iizerindeki | Hyc hipotezi desteklenmektedir.
etkisi anlamlidir.
Ha: Is tatminin isten ayrilma niyeti iizerindeki | Hs hipotezi desteklenmektedir.
etkisi anlamlidir.
Hsa: Dagitim adaletinin isten ayrilma niyeti | Has hipotezi desteklenmektedir (Tam aracilik rolii
tizerindeki etkisinde is tatmininin aracilik rolii | bulunmaktadir).

vardir.

Ha: Islem adaletinin isten ayrilma niyeti | Hap hipotezi desteklenmektedir (Tam aracilik rolii
iizerindeki etkisinde is tatmininin aracilik rolii | bulunmaktadir).
vardir.

Hac: Etkilesim adaletinin isten ayrilma niyeti | Hac hipotezi desteklenmektedir (Tam aracilik rolii
iizerindeki etkisinde is tatmininin aracilik rolii | bulunmaktadir).
vardir.

4. SONUC VE TARTISMA

Bu ¢alismada havacilik orgiitlerinde c¢alisan isgorenlerin orgiitsel adalet algilarinin, isten

ayrilma niyetlerine etkisinde is tatmininin aracilik rolii arastirllmistir. Bu baglamda
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gerceklestirilen arastirmada, tiim alt boyutlariyla birlikte orgiitsel adalet ile (etkilesim
adaleti, islem adaleti, dagitim adaleti) isten ayrilma niyeti arasinda istatistiki olarak anlamli
ve negatif yonlii bir iliski saptanmistir. Orgiitsel adaletin alt boyutlar1 olan dagitim, etkilesim
ve islem adaletinin isten ayrilma niyetine etKisinin oldugu goriilmiistiir. Bu, havacilik
orgiitlerinde ¢alisan isgorenlerin algiladiklar1 Orglitsel adalet arttikca isten ayrilma
niyetlerinin azaldigin1 gostermektedir. Bir diger deyisle, alt boyutlar ile birlikte algilanan
orgiitsel adalet havacilik orgiitiinde ¢alisan isgorenleri Orgiit icerisinde tutmak i¢in etkili bir
faktor olarak karsimiza ¢ikmakta. Calisma bu yoniiyle, Alexander ve Ruderman (1987)’1n
yapmis olduklar1 ve dagitim adaletinin isten ayrilma niyeti agisindan gii¢lii bir tahmin edici
degisken oldugunu vurguladiklar1 ¢alismasiyla da benzerlik gostermektedir. Alanyazin
incelendiginde, Orgiitsel adalet algisinin isten ayrilma niyetine olan etkisinin varligi ve var
olan bu etkinin negatif yonlii oldugu gézlemlenmektedir (Cohen-Charash ve Spector, 2001:
301; Byrne, 2005: 180; Karatepe ve Shahriari, 2014: 23). Bu durumda H1anc hipotezlerine
iligkin elde edilen bulgular yazinda yapilan c¢alismalarin sonuglari ile paralellik
gostermektedir. Calisma sonucunun aksine Giizel ve Ayazlar’in (2014) yapmis olduklari
calismada Orgiitsel adaletin alt boyutlarindan sadece islem adaletinin isten ayrilma niyetine
olan etkisinin istatistiki ag¢idan anlamli ve etkili oldugu tespit edilmistir. Bu farklilik,
havacilikta faaliyet gosteren oOrgiitlerde calisanlarin isten ayrilma niyetlerinin farkli
etmenlerle sckillenebilecegini gostermektedir. Calismada oOrgiitsel adaletin  tim alt
boyutlarinin isten ayrilma niyeti iizerinde etkili bulunmasi, havacilik sektriinde yogun ast-
iist iliskilerinin ve performansa dayali degerlendirmenin 6nemli olmasiyla agiklanabilir. Bu
sonug, sektordeki vardiyali, yogun calisma sistemi ve zaman baskisinin yol actigi stresin
calisanlarin adaletsiz uygulamalara karsi hassasiyetini artirmasindan da kaynaklanabilir.
Boylece, beklendigi iizere havacilik sektorii ¢calisanlarinin kendilerine adil davranilmadigini

algiladiklarinda isten ayrilma niyeti gelistirerek tepki gosterdikleri sonucuna ulagilabilir.

Calisma neticesinde, Orgiitsel adaletin isten ayrilma niyetine etkisinde is tatmininin tam
aracilik rolii iistlendigi goriilmiistiir. Tiim Orgiitsel adalet alt boyutlarinin isten ayrilma
niyetine etkileri is tatmini degiskeninin aracilik etkisi vasitasiyla anlamli olmaktadir.
Dolayisiyla, havacilik orgiitlerinde ¢alisan bireylerin isten ayrilma niyetlerinde, algiladiklari
1§ tatmininin 6nemli bir rolii oldugu sdylenebilir. Buradan hareketle havacilik ¢alisanlarinin
orgiit icinde adaletsiz uygulamalara maruz kaldiklarmni algiladiklarinda, eger bir de is
tatminsizligi algiliyorlarsa isten ayrilma niyeti gelistirdikleri sonucuna varmak miimkiindiir.

Burada isten ayrilma niyetine yol agacak bir is tatminsizligi, vardiyali ¢alisma sistemi, ise
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uygun olmama, isi sevmeme, uygunsuz ¢alisma kosullar1 gibi unsurlardan kaynaklaniyor
olabilir. Bu baglamda bu baglamda is gilicii devir hizinin yiiksek oldugu havacilik
isletmelerinin, iggdrenlerin is tatminlerini arttirmaya yonelik uygulamalara yonelmeleri

gerektigi diisiiniilmektedir.

Bu ¢alisma baz1 sinirliliklar igermektedir. Bunlardan biri 6rneklem biiytikliigiidiir. Aragtirma
havacilik orgiitlerinde ¢alisan 154 isgorenle yiirtitiilmiistiir. Kullanilan 6lgeklerin gegerlilik
ve giivenilirlikleri yapilmis olsa da istatistiksel bir arastirmada daha biiyiik 6rneklem sayis1
her zaman istenen bir durumdur. Bununla birlikte rekabetin yogun oldugu havacilik
sektoriinde faaliyette bulunan siirl sayida isletme olmasi, isgérenlerin ¢alistiklar1 orgiite
yonelik veri paylagsmada goniilsiiz olmalar1 ve sektdrdeki isletmelerden izin alinmasinin
giicliigii, orneklem biiyiikliigiiniin kisith kalmasini etkileyen hususlardandir. Ileride daha
bliyiik 6rneklem ile gerceklestirilecek olan ¢alismalar, daha genellenebilir sonuglar verebilir.
Daha belirli 6rneklem gruplariyla (6rnegin sadece ucucu ekipler) yapilacak caligmalarla

arastirma modeli teste tabi tutulabilir.

Ayrica ¢alisma sadece Tirkiye’de hava tasimaciligl sektoriinde faaliyet gosteren havacilik
orgiitlerini kapsamaktadir. Benzer ¢alismalar farkli sektorlerde ya da iilkelerdeki farkli
kiiltirel ozellikler dikkate almarak farkli sonuglar verebilir. Dolayisiyla gelecekteki
aragtirmalarda farkli kiiltiirel ve sektorel ortamlarda ¢aliganlarin da orgiitsel adalet algilarinin

isten ayrilma niyetleri iizerindeki etkisinde is tatmininin aracilik rolii arastirilabilir.
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Bu calismada, jumbo jet ucaklarda bulunan vakumla ¢alisan tuvaletlerde meydana gelen kazalarin rezistif
kuvvet sensoriiyle onlenmesi ile mevcut giivenlik agiginin giderilmesi amaglanmistir. Modern havacilik tarihi
siirecinde yasanan vakum kazalari incelenmis ve bu kazalar neticesinde iiretici firmalar tarafindan alinan
onlemler detayli bir sekilde arastirilmigtir. Alinan 6nlemlerin, mevcut tuvalet vakum sisteminin giivenilirligi
tam olarak saglamadigi ve ek onlem alinmasi gerekliligi anlasilmaktadir. Bu ama¢ dogrultusunda tasarlanan
elektronik kontrol diizenegi temel olarak, bir rezistif kuvvet sensorii, bir role ve kontrol karti olarak da
Arduino Uno igermektedir. Gergeklestirilen calisma ile, hem vakum sisteminin giivenilir olmasi saglanmis
olacak hem de bu sistemdeki kazalarin dniine gegilerek ugus siirecinin aksamasi dnlenecektir.

Anahtar Kelimeler: Ugak, Rezistif Basing Sensorii, Vakum Motoru, Tuvalet.

Improvement of Aircraft Toilets Vacuum Systems with Resistive Force
Sensor Application

Abstract

In this study, its aimed to eliminate the existing security flaw by preventing accidents occurring in vacuum-
operated toilets in jumbo jet aircraft by dint of a resistive force sensor. During modern aviation history
accidents related to vacuum have been analyzed and precautions which were taken by manufacturers have
been investigated in detail in consequence of accidents. It is recognised that precautions which were taken do
not provide reliability of current vacuum-operated toilet system and additional precautions should be taken.
The electronic control device designed in accordance with this purpose fundamentally consist of a resistive
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force sensor, a relay and Arduino Uno as a control card. Due to this study, both reliability of the vacuum
system will be ensured, and flight process delays will be obstructed by preventing accidents in this system.

Keywords: Aircraft, Resistive Force Sensor, Vacuum Motor, Toilet.

GIRIS

Seyahatte giivenlik, konfor ve ihtiyaglarin, modern havacilik tarihinde yasanan teknolojik
gelismelerin asil nedenleri oldugu goriilmektedir. Gerek giiniimiizde insanlarin konfor
istekleri gerekse gelistirilen ucaklarin ¢ok uzun siireli uguslar gergeklestirmesi neticesinde

ucak icerisinde tuvalet ihtiyacini gidermek zorunlulugu ortaya ¢ikmistir. Bu nedenle ugak

igerisinde kullanilabilecek tuvaletler tasarlanarak kullanilmaya baslanmaistir.

Yapilan ucguslarda konfor diizeyinin saglanmast ve ucgaklarin ugusa elverisliliginin
denetlenmesi sirketlerin yonetmelikleriyle belirlenmektedir. Bu yoOnetmelikler temel
alinarak, ugak tizerindeki komponentlerin bakimi ve isletilmesi konusunda gerekenler
yapilip ucusun siirekliligi ve yolcularin giivenligi saglanmaktadir. Bu nedenle tuvalette
yasanan kazalar ugak ve ugusa elverislilik adina biiyiikk 6nem arz etmektedir. Bu kazalar
coziilemezse giivenlik agigina doniiserek operasyonlari yapan isletmecilerin hem giiven

kaybina hem de mali kayba neden olacaktir.

Calisma kapsaminda incelenen sifon vakumu kazalarindan birisi, 2002°de Amerikan
Havayollari’nin San Fransisco-Denver arasindaki ucusunda, kalkistan bir saat sonra
meydana gelmistir ve ugusun Las Vegas’a acil inis ile sonuglanmasina neden olmustur.Bu
kaza sonucunda gergeklesen acil inisin maliyeti bes bin dolar olmustur (“Ugak Tuveleti”,
2019).

Bu tip bir kazanan tekrarlanmamasi icin sirket klozet oturma kisminin tasarimini
degistirmistir. Resim 1°de kazanin yasandigi sistemin yapisindan goriildiigii gibi oturma
pargas1 bir biitlinden olugmakta ve yolcu oturdugunda olusabilecek vakum etkisini yok

edecek bir onlem bulunmamaktadir.
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Resim 1. Kazanin Gergeklestigi Klozet Yapisi

Resim 1’de gosterilen bu tasarim, Resim 2’de goriildiigii sekilde degistirilerek oturma
parcast hava boslugu barindiracak yapiya doniistiiriilmiistiir. Boylece kazara kisi otururken
vakum motorunun ¢aligmasina neden olunsa bile hava boslugu sayesinde sikismanin oniine

gecilecegi diisiintilmiistiir.

Resim 2. Kazadan Sonra Degistirilen Klozet Yapisi

Yapilan bu degisikligin ardindan 2011 yilinda benzer bir kaza Antalya’dan Rusya
ucusunda yasanmistir. Yolculardan bir c¢ocugun tuvaleti kullanmasi sirasinda bosluk

kismin1 bacagt doldurdugundan klozet sisteminde gergeklestirilen yapisal degisiklik
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koruyucu olmamis ve vakum kazasi tekrarlanmistir. Yasanan kaza bir buguk saat ugus
gerceklestirdikten sonra yasanmistir ve olayin havayolu sirketine zararmin alt1 bin dolar

oldugu ortaya ¢ikmistir (“Benim Havayolu”, 2019).

Yasanan olaydan sonra, sistemde hala giivenlik a¢igiin varoldugu anlasilmis ve yeni bir
onlem alinmigtir. Resim 3’de kazanin yasandigi sistem ve vakum motorunu aktive eden
sifon butonunun (flush) konumu goriilmektedir. Resimden de goriildiigii gibi buton

isteyerek veya yanlislikla kolaylikla ulasilabilecek konumdadir.

Resim 3. Kazanin Gergeklestigi Sistemde Sifon Butonu Konumu

Yasanan olayin ardindan vakum motorunu aktive eden sifon butonuna ulagmay:
zorlastirmak i¢in Resim 4’de goriildiigii gibi butonun yeri degistirilmistir (Airbus, 2005 ve
Boing, 2014).

Resim 4. Kazadan Sonra Sifon Butonu Konumu

Ucuslarda temel yaklagim, miirettebatin ve yolcularin gerceklestirdigi yolculugu sorunsuz
tamamlamak, ucak sistem ve alt bilesenlerini calisir diizeyde tutmaktir. Bu kapsamda,
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ucusa elverigliligi tehdit eden ve yolcularin konforunu bozan kazalari ortadan kaldiran
¢oziimlerin gelistirilmesi gerekmektedir. Bu kazalarin hem ekonomik hem prestij kaybi
hem de c¢evresel sorunlara sebep oldugu bir gercektir. Bu kazalar, yasandig
havalimanlarindaki seferlere ve o rota lizerindeki hava trafigine zarar verecektir. Ugak
seferlerinde gecikmelere sebep olacaktir. Yasanan kazanin neticesinde aksayan seferlerden
dolay1 yiiksek miktarda karbondioksit salinimi gergekleserek c¢evreye verilen zarar
artacaktir. Yasanan bu ve benzeri olaylar 1518inda vakum sisteminin hem yolcu giivenligi
icin hem de bakim sirasinda teknik sorunlara neden olmamasi ve ayrica ugus siirecinin

aksamamasi i¢in tam olarak giivenilirliginin saglanmasinin gerektigi goriilmektedir.
1. YONTEM

Girig boliimiinde anlatilan sorunlar ve bu sorunlarin sebep oldugu maddi ve cevresel
zararlardan bahsedilmistir. Yasanan kazalar igin alinan Onlemlerin sadece fiziksel
degisikler oldugunun ve aslinda sistemin ag¢iginin kontrol mekanizmasinin yetersiz
olmasindan kaynaklandig1r ortaya c¢ikmistir. Yasanan kazalar1 ortadan kaldirmak igin
vakumla c¢alisan ugak tuvalelerinde kazalari 6nleyici kontrol sistemin tesis edilmesi biiyiik
onem tagimaktadir. Kontrol sistemleri sensorlerle donatilan sistemlerdir. Bu nedenle
yapilan ¢alisma da sensor, mikroislemci ve role temelli elektronik bir diizenek

tasarlanmistir.
1.1.  Arastirma Modeli

Ugak ve ugus i¢in hayati 6nem arzeden sistemler ve o sistemler igerisinde kullanilan

sensorler su sekildedir:

e Ucak yakit sisteminde sicaklik sensdrleri, seviye belirleme sensorleri, yogunluk

Olgiim sensorlert,
e Ucak hareket yiizeyleri iizerinde hareket ve konum belirleme sensdrleri,
e Motor bdliimiinde hayati 6nem arz eden piezoelektrik vibrasyon sensorleri,

e Ana ugus parametresi olarak kullanlan EGT (Exhaust gas temperature) i¢in sicaklik

degerlerini 6lgen termokupl sensorti,

e Reverse sisteminde LVDT (Linear variable differential transformer) sensorleri

kullanilmagir,
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e Tuvalet sisteminde de atik tankinda doluluk oranmi belirlemek i¢in kapasitif

sensorler ve vakum sisteminin ¢aligmasi i¢in barometrik sensdrler kullanilmigtir

(Airbus, 2005; Boing, 2014; TTS, 2017)

Ugak tizerinde tiim sensorler, dahil edildigi sistemi diizgiin ¢alisir ve giivende tutmak igin
kullanilmaktadir. Vakumla ¢alisan ugak tuvaletlerinde klozet ve tuvaletin temizligi igin
kullanilan sifon diigmesinin koordinasyonu saglanarak yolcunun maruz kalabilecegi
tehlikeli durumlar1 onlemek igin sensor igeren bir kontrol sistemi kullanilmstir. Yapilan
incelemelerle istenilen amaca en uygun sensoriin rezistif kuvvet sensorii olacagi tespit
edilmistir. Rezistif kuvvet sensorii (force-sensing resistor, FSR) {istiine basing
uygulandiginda, direnci degisen bir materyal olup fiziksel basinci, sikismay1 ve agirlig
Olgmeye yarayan sensorlerdir (Dokmetas, 2016; Van den Heever, Schreve ve Scheffer,
2008). Sekil 1’de sensore uygulanan kuvvete bagli olarak degisen direng arasindaki iliski
gosterilmistir. Sekil 1’de gorildigi tizere, disik kuvvet durumunda rezistif kuvvet
sensorii (force-sensing resistor, FSR) yiiksek direng gostereceginden agik anahtar gibi tepki
verir ve malzemenin yapisina gore bir kirilma kuvveti bulunmaktadir. Sekil 1°de gosterilen

‘A’noktasi kullanilan sensoriin kirilma noktasi olarak belirtilmistir.

100 1
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a 10 -
‘x’ -
o
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A1 ==z
S
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Sekil 1. Kuvvet ve Direng Grafigi

Basingla ya da agirlikla direnci degisen yiik hiicresi veya strain gage sensorleri gibi diger
kuvvet sensorleri ile karsilastirildiginda (force-sensing resistor, FSR) boyutu (kalinlig1 0.5
mm’den az), diisiik maliyetli olmasi ve iyi bir sok direncine sahip olmasi acisindan
avantajlara sahiptir. Sekil 2’de rezistif kuvvet sensoriiniin yapisi goriilmektedir (Alev,
2013; Saadeh ve Trabia, 2013).
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Sekil 2. Rezistif Kuvvet Sensorii i¢ Yapisi

Biitlin direng esasli sensorlerde oldugu gibi rezistif kuvvet sensorii (force-sensing resistor,
FSR) bir arayiize ihtiyag duyar. Gergeklestirilen c¢alismada {istiinde Atmega 328p
mikroislemci bulunan Arduino Uno arayiizii kullanilmistir. Sistemin gerektigi gibi
calismasi i¢in klozet kapaginin agirlig: alt limit olarak ele alinmistir. Yani klozet kapaginin
uyguladig1 basincin kontrol sistemini aktive etmemesi gerekmektedir. Klozet kapak agirligi
750 gr Ol¢lilmiis ve serbest diislis gosterdigi takdirde ise 1000gr’lik agirliga denk geldigi
tespit edilmistir. Bu nedenle tasanlanan sistem icin siir basing degeri 1000gr’a karsilik

gelmektedir.

Olusturulan kontrol sistemine ait elektriksel devre semasi Sekil 3’te verilmistir.
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Sekil 3. Kontrol Sistemi Elektriksel Devre Semasi

Proteus programinda sematigi cizilerek Sekil 3’te gosterilen devrede gerilim boliicii

manti@1 kullanilmigtir. Sensor ile 1kQ referans direng olan R4, gerilim boéliicti devre olarak
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gorev yapmaktadir. Sensor tizerindeki basing arttik¢a direnci diismekte ve bununla orantili
sekilde Tstiindeki gerilim de azalmaktadir. Sensoriin gerilimi azalirken gerilimin
paylasildigi diger eleman olan R4’{in gerilimi artmaktadir. Yani A0 islemci besleme bacagi
tizerindeki gerilim artmaktadir. Sensoriin basinca verdigi bu tepkisel degisim programla
sisteme tanitilan basing degerine kadar devam etmektedir. Belirlenen sinir basing
degerinden sonra sensor direnci neredeyse sabit (doyma olay1) ve iistiindeki gerilim de
sifira yakin hale gelmektedir. Doyma noktasindan sonra sensor ve R4 elemanlari tizerindeki

gerilim neredeyse sabit kalmaktadir.

Tasarlanan devrede agirlik ile direng degeri degisen sensor ve Ra direnci gerilim boliicii
gorevini yerine getirmektedir. Testte besleme gerilimi 5V olarak secildiginden bu deger
gerilim boliiciiyii olusturan bu iki eleman arasinda basing degerine bagli olarak
bolusiilmektedir. Sekil 4’de gosterilen agirlik-gerilim grafiginde, tasarlanan devrede
kullanilan sensor ¢ikist lizerinde olusan gerilim, O gr ile sinir degeri asacak sekilde segilen
1200 gr agirlik degerleri icin tespit edilmistir. Sekil 3’te gosterilen A-B noktalarindan
(sensér ¢ikisindan) 6lgiim, Multimetre kullanilarak elde edilmistir. Islemci besleme bacagi
olan (AO) pini ya da R4 referans direng iizerindeki gerilim Sekil 3’te gosterilen X ve Y
noktalari arasindan multimetre yardimiyla 6l¢iilmustiir. Elde edilen veriler excel programi

ile ¢izdirilmis ve grafik Sekil 4’de gosterilmistir.

¥ Sensor verisi

R4 verisi

w
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(Sensér verisi)
X 1

)/; ~
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Sekil 4. Gerilim Boliicii Devredeki Sensor ve R4 Elemalarinin Agirliga Bagli Gerilim

Degisimleri Grafigi
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Resim 5°de Sekil 3°te gosterilen elektriksel semanin uygulanmis hali olan pratik devresi

gosterilmistir.

Resim 5. Kontrol Sistemi Devresi

Kullanilan atmega 328p mikro islemcinin analog dijital ¢eviricisi (adc, analog to digital
converter) 10-bit kanallidir (hassasiyetli). Mikroislemci hassasiyeti 21° olarak hesaplanarak

1024 hassasiyetle calistig1 belirlenir.

Devre 5 V’luk gerilimle beslenmektedir. Girig gerilimi 5000 mV’tur. Her bir kanal i¢in
5000/1024 4.88 V gerilim ¢ikmaktadir. 5000 mV’ta 1024 hassasiyetle ¢alisan
mikroiglemcide 3900 mV/4.88 hesaplamasinda 800 hassasiyetle calistigi tespit edildi.
Devrede kullanilan Arduino uno i¢in kendi programlama dili olan Arduino IDE

kullanilmastir.

Klozet sistemindeki yolcudan dolay1 olusan basinca maruz kalacak sensor, oturma
aparatinin altina yapistirilacaktir. Sensor, yalnizca klozet kapagi kadar agirlifa maruz
kaldiginda ytiksek direng¢ gosterip uygulanan gerilimin ¢ogunu kendini {istiine alacagindan
sistemin aktive edilmesini saglayacak Ra direnci uglarinda yeterli gerilim olusmayacaktir.
Bu durumda sisteme miidahele edilmeyecek ve sifon anahtarina basildiginda vakum
motoru ¢aligacaktir. Aksi durumda yani tanimlanan 1000gr {istiinde bir basing sdzkonusu
oldugunda sensoriin direnci azaldigindan gerilimi de azalmis olacak ve gerilim boliici
devredeki diger elemanin yani sistemi aktive eden R4 elemanin uglarindaki gerilim degeri
artmis olacak ve taraslanan devre vakum motoruna enerji akisi saglanan hattin enerjisini
kesecektir. Boylece sifon butonuna basilsa bile vakum motoru enerjilenmeyecektir.

Tasarlanan sistemin enerji akisini kontrol etmesini saglayacak elektriksel anahtar, sistemin
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enerjilendirecegi rdle ile kontrol edilecek ve bu anahtar Sekil 5’de gosterilen semada sifon

butonunun bagli oldugu hatta ilave edilecektir.
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Sekil 5. Tasarlanan Devrenin Vakum Sistemine Eklenecegi Yerin Semasi
1.2.  Veri Degerlendirme Araclar

Devrede kullanilan Arduino Uno, uygulanan agirlik degerlerini program verisi ile
kiyaslayarak elektriksel devrenin iletime ge¢mesini iizerinde Yyeralan mikroilemci

yardimiyla saglamaktadir.

Arduino Uno, mikrodenetleyici ailesini temel alan bir mikrodenetleyici kartidir. Toplamda
14 tane dijital giris/gikis portuna sahiptir ve bunlardan 6 tanesi Darbe genislik
modiilasyonu (PWM) ¢ikisi olarak kullanilmaktadir. Her biri 5 V ile galisir ve 40 mA akim
¢eker. PWM olarak kullanilan pinler 3, 5, 6, 9, 10, 11 numarali pinlerdir. 8-bit PWM ¢ikis

saglar ve sayisal analog doniisiim islemlerinde kullanilir.

Arduino Uno 6 adet analog girise, 16 MHz Kristal’e, 32KB program hafizasina, 1KB
elektronik yazilabilir programlanabilir okunabilir hafiza (EEPROM Electronically Erasable
Programmable Read-Only Memory) hafizasina, 2KB SRAM’a (Static Random-Access
Memory), 1 adet USB girisine, birer adet besleme ve reset devresine sahiptir.

Atmega328 UART TTL (5V) seri iletisimini RX (Receiver) ve TX (Transmitter) (0 ve 1

no’lu bacaklar) ile saglar. Haberlesmenin gergeklestigi, Arduino board {lizerinde bulunan
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RX, TX LED’lerinin yanip sonmesinden anlasilir (Camoglu, 2014; Cobanoglu, 2017;
Dokmetas, 2016).

2. VERILERIN ANALIizi

Tiim Arduino siirlimlerinin programlanmasi i¢in, Arduino IDE denilen bir biitiinlesik
gelistirme ortami  bulunmaktadir. Windows, Linux ve Mac platformlarinda
calisabilmektedir. Program, var olan bir problemi ¢6zebilmek amaciyla herhangi bir
bilgisayar dili kullanarak yazilmis olan komutlar dizisidir. Arduino yazilim ortami C/C++
yapisini kullanan bir platformdur (Dékmetas, 2016). Kullanilan sensér ve model alinan
ucak klozet kapagi verilerinin islenmesi ve uygulamasi Arduino Ide programinda

gerceklesmistir.

Sekil 6a boliimiinde ugak iizerinde var olan sistemin temsili gosterimidir. Bu sistemde
klozet iistiinde agirlik olup olmamasi sistemin ¢alismasi agisindan farklilik yaratmamakta

her iki durumda da sifon diigmesine basildiginda vakum motoru enerjilenmektedir.

Sekil 6b bolimiinde tasarlanan devrenin siteme adapte edilmesi durumunda, sifon
kapagma 1000 g ve iizerinde agirlik uygulandiginda kontrol sistemi role anahtarim
giivenligi saglamak amaciyla a¢ik konuma getirmis olacagindan sifon butonuna basilmasi
durumunda vakum moturu enerjilenmeyecektir. Bu prensiple yapilan c¢alisma, tuvaleti
kullanan yolcularin tuvaleti sorunsuz kullanmasmma ve bakim esnasinda bakim yapan

kisilere giivenlik saglayacaktir.

Sekil 6¢ boliimiinde yine kontrol dahil edilmis sistemi gdstermektedir. Sensor
yerlestirilmis sifon kapaginin iizerinde agirlik olmadan ya da kapakla beraber toplam
agithgm 1000 gr altinda oldugu durumda sifon butonuna basildiginda tuvalet vakum
sisteminin c¢alisacag1 gosterilmistir. Kontrol devresi sistemin giivenligini, sensorden alinan
bilginin Arduino Uno’ya girilen programda degerlendirilerek {stiine entegre edilen
mikroislemci vasitasiyla sistemin istendigi sekilde aktive etmesi ile saglanmistir.
Tasarlanan sistemde vakum motoru Resim 5 ve Sekil 3’te goriillen LED ile sembolize

edilmistir.
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Sekil 6. Sistemin Uygulanma Sekli

Tasarlanan devre ugak vakum sisteminde Sekil 5°de gosterilen sifon anahtariyla vakum
motoru arasina eklenerek kontrol sistemi saglanmis ve giivenlik agig1 ortadan kaldirilmis

olacaktir.
3. TARTISMA VE SONUC

Ucaklarda yasanabilecek yolcu sagligini tehlikeye sokacak her sorun dikkate alinmasi ve
cOziilmesi gereken olaylardir. Aksi taktirde hem yolcu zarar gorecek hem firma
giivenilirligi zedelenecek hem de ugus trafigi aksayacaktir. Tiim bunlarin maddi karsilig
da bulunmaktadir. Yapilan bu c¢alismada ugak tuvaletlerinden kaynakli sorunlar ve bu
sorunlarin sonuglar1 incelenmistir. Yapilan incelemeler sonucunda tuvalet vakum
kazalarina yonelik alinan tedbirlerin sifon butonu yerini degistirmek ve klozet sisteminin
yapisini degistirerek hava boslugu birakmaktan ibaret olan yalnizca yapisal degisiklikler
oldugu ve yeterli olmadig1 goriilmiistiir. Bu nedenle yolcunun klozette otururken vakum
motorunun ¢alismasini engelleyen ve klozetten kalktiktan sonra normal ¢alisma dongiisiine
gecebilen sistemin gerekliligi ortaya konmustur. Yapilan ¢alisma, ugaklarda yasanmis olan
ve gereken giivenlik saglanamadigindan tekrar yasanabilecek klozet sistemi sorununu
gidermeye yoOnelik faydali model calismasidir. Tasarlanan elektriksel kontrol devresi
sayesinde klozet iistiindeki agirligin 1000gr iistii olmas1 durumunda Kontrol devresi i¢inde
barindirdig1 réle ile vakum motorunun enerji girisine baglanacak anahtar1 acik konuma
getirerek devrede enerji akisini kesmis olacak ve boylece sistemin giivenilir sekilde

islemesi saglanmis olacaktir.
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Son zamanlarda ekonomi ve caligma iligkileri alaninda Gnemli bir kavram olarak Onemi artan gig
ekonomisinin, isveren-calisan iligkisini kokten degistirmeye basladig1 goriilmektedir. Bagimsiz ¢alisanlarin
ve kendi kendinin patronu olanlarin olustugu bir ekonomi modeli olan gig ekonomisi, bireyler veya sirketler
arasinda kisa vadeli ve gorev bazinda yapilan igleri ve bunun karsiliginda yapilan 6demeleri kapsayan bir
ekonomi olarak tamimlanabilir. Geleneksel is modellerinin yok edildigi yeni sistemde gig ekonomisi, ag
tabanli igler ve lokasyon tabanli isler olarak ayrilmaktadir. Buradan hareketle gig ekonomisinin hangi
sektorlerde uygulanabilecedi, hangi mesleklerin gig ekonomiye dahil oldugu ile ilgili ¢alismalar yapilirken,
giinlimiizde gig ekonomisine havacilik sektoriiniin de dahil oldugu goriilmektedir. Sektorde 6zellikle ugus
ekibinin gig ekonomisinde yer almaya baslamasiyla, kiiresel veritabani iizerinden pilot ve kabin ekibi
gereksinimleri karsilanmaya baglanmistir. Havacilik sektoriinde gig ekonomisinin uygulanabilirligi tartigma
konusu olurken, bu c¢aligmada, gig ekonomisinin havaalanindaki olast farkli meslekler {izerinde
kullanilabilecegi 6ngoriilmektedir. Calismada dncelikle teorik bir analiz yapilmis, sonrasinda havaalanindaki
olas1 farkli mesleklerin gig ekonomisine uygulanabilirligi degerlendirilmistir.

Anahtar kelimeler: Gig Ekonomisi, Bagimsiz Calisanlar, Havacilik Sektorii, Havaalan1 Meslekleri
JEL Smiflandirma: M10, M19

Future of Gig Economy in Aviation Industry

Abstract

It is seen that gig economy, which has recently gained importance as an important concept in the field of
economy and labor relations, has radically changed the employer-employee relationship. The gig economy,
which is an economic model created by independent employees and self-bosses, can be defined as an
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economy that includes short-term and task-based work and pay-back between individuals or companies. In
the new ecosystem, where traditional business models are destroyed, gig economy is divided into network-
based and location-based jobs. From this point of view, while gig economy can be applied in which sectors,
which occupations are included in the gig economy, it is seen that aviation sector is included in gig economy
today. As the flight crew started to take part in the gig economy, the pilot and cabin crew requirements were
started to be met through the global database. While the applicability of the gig economy in the aviation
sector has been the subject of discussion, the applicability of the gig economy on the different professions at
the airport has been investigated in this study. In the study, firstly a theoretical analysis was made and then
the applicability of different occupations in the airport to the gig economy was evaluated.

Keywords: Gig Economy, Independent Workers, Aviation Industry, Airport Professions
JEL Classification: M10, M19

GIRIS

Gig ekonomisi, gegici is pozisyonlarinin yaygin oldugu ve g¢alisanlarin igverenler ile kisa
stireli sozlesmeler yaptigi bir piyasadir (Erdogan ve Cigdem, 2018). Bu piyasada yer alan
gig ekonomisi galisanlari, talepte bulunan sirketlere veya bireylere hizmet vermek igin
resmi anlagmalar yapmaktadir. Potansiyel miisteriler (kiigiik isletme veya bireyler) gig
calisanlarina ulasarak veya is belirlemelerini saglayan internet tabanli bir teknolojik
platform veya akilli telefon uygulamasi araciliiyla hizmet vermektedir (Donovan, Bradley
ve Shimabukuru, 2016: 1). Bir 6rnek ile aciklamak gerekirse gig calisanlar1 Uber, Lyft,
TaskRabbit veya Upwork gibi sirketler araciligiyla projeler alabilirler veya talepte bulunan
sirketler veya kisilerle dogrudan iletisim kurabilirler (Kalleberg ve Dunn, 2016: 11). Bu
sekilde gig ekonomisi, milyonlarca ¢alisanin herhangi bir maliyete katlanmadan kendi
isinin patronu olmasini saglamaktadir. Bu durum, ¢ogu zaman yar1 zamanl olarak calisan

bireylerin, daha once hi¢ olmadigi kadar fazla ¢aligma yapmasina da imkan saglamaktadir

(Kathleen, 2018: 1431).

Giiniimiizde gig ekonomisinin hangi sektérlerde uygulanabilecegi, hangi mesleklerin gig
ekonomisine dahil oldugu ile ilgili ¢caligmalar yapilmaktadir. Havacilik sektoriinde gig
ekonomisinde yer almasi ugus ekipleri ile baglamistir. Kiiresel veritabani tizerinden pilot ve
kabin ekibi gereksinimleri karsilanirken, sektoriin gig ekonomisine dahil olmasi

tartismalara sebep olmustur.

Bu c¢alismanin amaci, gig ekonomisinin havacilik sektoriindeki ve havaalanindaki olasi
farklt meslekler iizerinde uygulanabilirligini arastirmaktir. Bu cergevede ¢alismada
oncelikle teorik bir analiz yapilmis, sonrasinda havaalanindaki olas1 farkli mesleklerin gig

ekonomisine uygulanabilirligi degerlendirilmistir.
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1. KAVRAMSAL CERCEVE
1.1. Gig Ekonomisi Kavramm

Gig ekonomisi, gegici ve serbest ¢alisma seklinde kalici olmayan is piyasasi olarak
adlandirilmaktadir. Tam zamanli ve kalici olan geleneksel is modellerinden farkli olan gig
ekonomisinin en ayirt edici 6zelliklerinden biri, bu alanda calisan kisilerin temsil ettikleri
sirketlere bagli olmadan, bagimsiz bir ¢alisan olmalaridir (Gleim, Johnson ve Lason, 2019:
142). Ayrica insanlarin uzun vadeli istihdama sahip olmadigi bir sektor olarak da ifade
edilmektedir (Kalleberg ve Dunn, 2016: 11).

Gergekte, gig ekonomisi c¢aliganlari, bagimsiz calisanlar ve miisteriler arasindaki boslugu
doldurmaktadir (Tronsor, 2018: 184). Gig ekonomisindeki sirketlerin ¢ogu dort calisma
platformu kategorisinden birinde bulunmaktadir; (1) kalabalik platformlar, (2) nakliye
platformlari, (3) teslimat / ev gorev platformlar1 ve (4) dijital serbest platformlar. Her
platformdaki firmalarin sekli ve islevi nispeten daha homojendir, bu durum daha fazla

gelisen bir organizasyon alani oldugunu gostermektedir (Kalleberg ve Dunn, 2016: 11).

Mevecut literatiiriin analizi ve ge¢cmis arastirmalara iliskin deneyimlerin gézden gecirilmesi
esasina gore, gig ekonomisinin ¢alisan bir tanimi olusturulmustur: “Gig ekonomisi, kisa
vadede ve gorev bazinda ddeme yapmay1 aktif bir sekilde saglayan ve dijital platformlar
araciligiyla kisiler veya sirketler arasinda is giicli karsili§1 para aligverisini icermektedir”
(Lepanjuuri, Wishart ve Cornick, 2018: 12). Bu tanima ilave olarak asagidaki agiklamalari

da yapmak miimkiindiir

e Bireyler, islerin kolaylastirilmasinda aktif rol oynayan platformlar1 kullanarak

gorevlerini tamamlar (Ornegin, Uber, TaskRabbit, PeoplePerHour araciligiyla),

o Kisilere veya isletmelere emek saglar,

e Serbest calisan ya da tek kisilik bir isletmede tek seferlik hizmetleri sunan
kisidirler,

e Gig ekonomisinin ana gelir kaynagi oldugu insanlar ve gelirlerini bagka

kaynaklardan toplamak i¢in kullananlar1 kapsar.

“Talep iizerine ¢alisma” olarak da adlandirilan gig ekonomisi, giliniimiiziin kurumsal
diinyasinda biiyilk bir terimdir. McKinsey & Company tarafindan yaymlanan

derinlemesine bir ¢alisma ve arastirmaya gore, “bagimsiz calisan1” tanimlayan, daha agik

60



Sen, G., Arslan, A.H. ve Biitiin E. (2020). Gig ekonomisinin havacilik sektdriindeki gelecegi. Journal of Aviation Research, 2(1), 58-74.

ifade etmek gerekirse “talep iizerine ¢aligmay1” tanimlayan ii¢ temel sey vardir. Bunlar su

sekildedir (FE, 2018);

Ust Diizey Kontrol ve Ozerklik: Geleneksel bir calisanin aksine bagimsiz bir sekilde
talep tizerine calisan is¢i, gig ekonomisinde galisirken yiiksek diizeyde kontrol ve 6zerklik
saglayabilir. Geleneksel bir isci, birden fazla yoneticiyle ve diger liclincii sahislarla iligki
kurmak zorunlulugundadir. Buna ilaveten isini nasil yapmasi gerektigi kendisine
sOylenebilir. Ancak bagimsiz is¢i, islerinin ¢ogunu kendi baslarina yapar ve bunu da
kendileri kontrol edebilir. Ornegin, Fiverr gibi bir web sitesi, sirketlerin ve bireylerin,
grafik tasarim, web sitesi tasarimi ve video projeleri gibi kiigiik oOlcekli projeleri
tamamlamak i¢in serbest calisanlar kiralamasina izin verir. Miisteri, bu gibi durumlarda
projenin parametrelerini belirlemesine ragmen, bagimsiz ¢alisan, projenin diger bir¢ok
yOniinii tamamen kontrol altinda tutar ve bagka bir yonetici veya fgiincii tarafin

denetiminde olmadan, bagimsiz olarak ¢alismay1 tamamlayabilir.

Gorev Basina Odeme veya Atama: Gorev basma odeme veya atama, talep iizerine
calisan bir iscinin geleneksel bir isciden ayrilmasinin bir baska énemli yoludur. Isgilerin
cogu, saatlik veya maas bazinda {icret alirlar ve {icretler iki haftada bir 6denir. Bu
geleneksel maas diizenlemesidir. Ancak bagimsiz iscilere bu sekilde o6deme
yapilmamaktadir. Calisanlara her isi tamamladiklarinda 6deme yapilir ve ¢ogu durumda
paralar1 neredeyse aninda kullanilabilir durumdadir. Uber 6rnek olarak alinabilir. Uber ile
bir yolculugu tamamladiktan hemen sonra siiriicliler kazanglarin1 geri alma secenegine

sahiptir ve bunu giinde bes kez yapabilmektedirler.

Kisa Vadeli Siireler: Bagimsiz ¢alisanlarin ¢ogu, kisa siireli projeler iizerinde ¢aligmakta
ya da ¢ogu geleneksel is¢inin kapsamindan daha kisa siiren faaliyetlerde bulunmaktadir.
Airbnb'yi burada bir 6rnek olarak ele alinabilir. Airbnb, miilk sahiplerinin miilklerini
geleneksel bir tatil evi veya kiralama sozlesmesiyle miimkiin olandan daha kisa bir siire
icin kiralayabilmelerine olanak tanir ve onlara daha fazla esneklik ve bagimsizlik saglar.

Istege bagli ekonomi ve bagimsiz ¢aligmanin nihai belirleyici 6zelligi budur.

Gecgmiste, igverenler kalite ve iiretkenligi saglamak icin uzun vadeli c¢alisanlara bagh
olarak tiretim i¢in endiistriyel bir modele giiveniyordu (Tronsor, 2018: 181). Giinlimiizde
ise kisa vadeli ve esnek isler hem ¢alisanlar hem de isverenler igin tercih edilmektedir. Gig
ekonomisi terimi nispeten yeni de olsa, aslinda bireyler teknolojik platformlarin
yiikselisinden Once bile esnek caligma programlari c¢ergevesinde gelirlerini arttirmanin

yollarin1  bulmaktaydi. Ornegin, Amway, Avon gibi sirketler, kadimlara, kendi
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arkadaslarina ve tyelerine mal satip para kazanma sansi vermekteydi. Bugiin ise gig
ekonomisine katilmak isteyen bireylerin isttihdam secenekleri sayisiz ve ¢esitli olmaktadir

(Gleim vd., 2019: 142).

Gig ekonomisinin geleneksel serbest ¢alisma modelinden de belirli noktalarda ayrildigi

goriilmektedir. Bunlar su sekilde siralanabilir (Donovan vd., 2016: 3);

1. Talep Uzerine Sirketler, Bir Is Kazanc1 Kism1 Toplar: Talep iizerine sirketler, sirket
platformu araciligiyla talep edilen isler igin saglayicilardan komisyon
toplamaktadir. Komisyonlar genellikle is kazanglarma uygulanan sabit bir yiizde

orani seklini alir, ancak bazi sirketler daha sofistike modeller kullanir.

2. Talep Uzerine Sirketler, Markay: Kontrol Ediyor: Talep iizerine ¢alisan sirketler,
gelir elde etmek i¢in platformlarinda aracilik ettikleri islere giivenirler. Bu nedenle
misterileri ¢cekmek ve elde tutmak konusunda net bir paylar1 vardir. Sonug olarak
cesitli derecelerde, bu sirketler markalar: altinda kimlerin ¢alisabilecegi konusunda
secici olurlar. Istege bagl bazi isletmeler, saglayicilarin gegmise yonelik bir kontrol
ve kimlik bilgilerine katilmasini sart kosar (6rnegin; bazilar1 ge¢mis is tecriibesi,
lisanslar veya varlik miilkiyeti gerektirir) ve bazilari, teslim edilen is sirket

tarafindan tanimlanmamigsa iligskiyi sonlandirma hakkini sakl1 tutar.

3. Talep Uzerine Sirketler, Tedarik¢i-Miisteri Iliskilerini Kontrol Eder: Baz1 sirketler,
tedarik¢ilerinin platformun disinda galisan miisterilere miidahalesini istememekte;
hatta buna engel olmaktadirlar. Bu, yapilan is ve geleneksel serbest caligma
arasinda potansiyel olarak dnemli bir farktir. Ciinkii saglayicinin bir miisteri tabani

olusturma veya platformun disinda ¢alisma kabiliyetini kisitlamaktadir.

Son zamanlarda hem ekonomi hem de calisma iliskileri a¢isindan 6nemli bir durum olan
gig ekonomisinin, literatiirde, geleneksel i modelinden farklar1 ortaya konulurken, hem

isveren hem de calisan agisindan yararlar1 da agiklanmaya c¢aligilmstir.
1.2. Gig Ekonomisi Yararlari

Istege bagli pazarlar biiyiidiikce ve gig ekonomisi yeni sektdrlere dogru genisledikce, gig
ekonomisinin artilar1 ve eksileri hakkinda daha genis sorular ortaya ¢ikmaktadir (Donovan
vd., 2016: 10). Calisanlarin verimliliklerinden sosyal haklarina, isin siirelerinden, yapilig

seklinden kalitesine kadar bir¢ok farkli konu tartisilmaktadir.
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Gig ekonomisinde ilk olarak islerin kisa vadeli ve istikrarsiz oldugu ortaya konulurken,
isin kaliteli oldugu da iki ana sekilde ortaya koyulmaktadir. Cevrimdisi platformlar
(Kalleberg ve Dunn, 2016: 11);

1. Calisan lizerindeki kontrolii ve dolayisiyla ¢alisanlarin islerinde ne kadar kontrol

sahibi olduklarina gore farklilik gosterir.

2. Bu durum tcret ve siirelere de etki etmektedir. Calisanlarin islerinde kendilerini
kontrol ederek islerini ylriitmeleri, kendi calisacag siireleri belirleyerek ¢alismalari

verimliliklerini etkiler. Dolayisiyla bu durum isin kalitesini ortaya koyar.

Gig ekonomisinde ¢alisanlar, yapilacak isi segcmede, ise giris ve isten ¢ikislarda ya da
calisilacak saatleri belirleme konusunda daha esnektirler. Bu sayede fayda potansiyelleri,
verimlilikleri daha yiiksektir (Donovan vd., 2016: 10). Calisanlar islerini yonetmelerini
kendi kontrollerinde yaptiklarinda ve galisilacak stirelerini kendileri belirlediklerinde daha

verimli galisirlar. Ayn1 zamanda kazanacaklari ticret konusunda da tatmin olurlar.

Gig ekonomisinde isletmeler, ofis alan1 ve egitim agisindan kaynaklarini korurlar. Ayrica,
personel konusunda stirdiiriilebilirligi belli olmayacak kadar pahali olan belirli projeler i¢in
uzmanlarla s6zlesme yapma yetenegine de sahiplerdir. Serbest c¢alisanlarin bakis agisindan
bakildiginda, gig ekonomisi, ¢ogu iste neyin miimkiin olacagi konusunda is-yasam
dengesini artirabilir. ideal olarak, bu model, bagimsiz ¢alisanlar, ilgilendikleri isleri
secebilecekleri bir pozisyona zorlanmalar1 yerine, ilgilendikleri isleri se¢en bagimsiz

calisanlar tarafindan desteklenmektedir (Rouse, 2019).

Geleneksel kiiciik isletmeden ayr1 olarak ele alinan gig ekonomisinin en o6nemli
yararlarindan biri, isletmelerin katlandigi giris maliyetlerini 6nemli olgiide diisiirmiis
olmasidir. Teknolojideki gelismeler, insanlar ve isletmeler icin her zamankinden daha
biiyiik bir kiiresel pazara katilma firsatlar1 saglayarak geleneksel isgiici piyasalarini
degistirmistir (Bajwa vd., 2018: 124). Yine teknolojinin ilerlemesiyle birlikte isletmede
O0demelerin alinmasi, gelirlerin ve giderlerin izlenmesi konusunda isletme sahiplerinin
uygulama bigimleri de degistirmistir. Geleneksel kiigiik isletme vergi rejimi artik mantikli
bir model olarak kabul edilmemektedir. Mevcut modelin gig ekonomisi baglaminda antika
oldugu ifade edilirken, gig iscileri alternatif bir vergi modeli dnermektedir (Kathleen,
2018: 1431). Daha acik bir sekilde ifade etmek gerekirse gig ekonomisi ile vergi

indirimleri miimkiindiir. Calisanlarin saglik sigortasi primleri briit gelirden tamamen
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diisiilebilir. Buna ilaveten bu durumun detaylandirilmasi da gerekli degildir (Kess,

Grimaldi ve James, 2018: 69).

Gig ekonomisinin vergi uyum politikalarinin tasarimiyla oldukea ilgili iki egilimi vardir.
(1) Dijitallestirme, ticari islemleri daha dnce olmadig1 kadar izlenebilir hale getirmis, bu da
vergi uygulamalarini biiyiik Olclide iyilestirmistir. (2) Platform sirketlerinin c¢evrimigi
aracilar olarak rolii, vergi otoritelerinin tek bir kaynaktan birden fazla vergi miikellefi
hakkinda bilgi toplamasin1 saglamistir (Kathleen, 2018: 1419).

Gig ekonomisine giren isletmelerin ¢cogalmasi, gig ekonomisine katilmak isteyen bireyler
i¢in daha fazla istihdam segenegi sunabilir (Gleim vd., 2019: 142). Kisiler ayn1 anda farkli
islerde calisabilmektedirler. Bu hem islerinin kendi kontrollerinde olmasiyla, hem de esnek
calisma sayesinde miimkiin olmaktadir. Gig calisanlarinin, kendi islerinin patronu olmalari,

onlarin farkl islerde ¢alismalarini miimkiin kilmaktadir.

Gig ekonomisi calisanlar i¢in esnek saatler ve bagimsiz c¢alisma sunarken, bu tiir bir
istthdamin sosyal gilivenlik agisindan (mesleki giivencesizlik vb.) durumu tartisilmaktadir
(Bajwa vd., 2018: 214). Buna ilaveten gig ekonomisindeki ¢alisanlar genellikle, siibvanse

edilmis saglik sigortasi gibi faydalardan yoksundur (Bracha ve Burke, 2018, 1).

Gig ekonomisinin sosyal refahi nasil etkiledigi veya bu platformlar tarafindan ne kadar
toplam iiretim saglandigi heniiz net olarak bilinmemektedir. Isletmeler, calisanlar ve
miisteriler tarafindan olumlu ydnleri ile kabul géren gig ekonomisi, olumsuz yonleri ile
medyada tartisilmaktadir. Bu yeni Orgiitlenme bi¢iminin etkilerini anlamak, bir¢ok

akademik ¢alismanin yapilmasi ile miimkiindiir (Greenwood, 2017: 29).
1.3.  Gig Ekonomisi Cekinceleri

Yeni bir sistem olarak gig ekonomisinin, bir¢ok yoniiyle geleneksel is yaklasimindan farkli
oldugu goriilmektedir. Bu yeni sistem ile birlikte c¢esitli sorunlarin ortaya ¢iktig
goriilmektedir. Bu sorunlarin en 6nemlileri; bagimsiz is¢i olarak nitelendirilen kisilerin
elde etigi {icretin vergilendirilmesi, kayit altina alinmasi, herhangi bir sdzlesmenin
olmamasi, ¢alisan haklar1 ve sigorta sorunlari olarak ifade edilebilir (Ayrangol, 2019: 135).
Bu sebeple fakli kanunlarda bir takim diizenlemeler yapilmasi zorunlu hale gelmektedir. Is
kanunu, ticaret kanunu, vergi kanunu gibi farkli kanunlarin igerikleri, yeni sistemle
uyumlagtirilmahidir. Yapilmas: beklenen diizenlemeleri su bagliklar altinda ele almak

miimkiindiir;
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o Vergilerle ilgili diizenlemeler

e Sigorta ile ilgili diizenlemeler

e s Saglig ve giivencesi agisindan diizenlemeler
e Is Hukuku agisindan diizenlemeler

e Isletmeler ve mevcut calisanlarla ilgili diizenlemeler

Vergilerle Tlgili Diizenlemeler: Gig ekonomisinde birey aslinda bir anlamda isletme
haline doniismektedir. Vergi hukuku acisindan, bir birey geleneksel calisan-igveren
iliskisinin disindaki hizmetlerden gelir elde ederse, s6z konusu birey vergi amacl bir
“isletme sahibi” dir (Kathleen, 2018: 1417). Baska bir ifadeyle halihazirda sirketlerin
yaptigr islemleri direkt olarak bireylerin yapmas1 gerekecektir. Yapilan islerin
stirdiiriilebilirligi agisindan kisilerin nasil vergilendirilecegi, mal ve hizmetin alinmasi,
satilmasi, kiralanmasi veya dagitimi vb. konularinda takip sistemleri gibi diizenlemeler
olusturulmali ya da isletmeler bu diizenlemeleri yapmaya devam etmelidir. Genel olarak
gig ekonomisinde istihdam edilenlerin vergi ile ilgili tiim sorumluluklar1 c¢evrimigi
platform sahibi olan araci kuruluslara yiiklenmektedir. Buna ilave olarak gig ekonomisinde
elde edilen kazanglar ¢ok farkli kategorilerde oldugu i¢in bu kazanglarin tamamini tek bir
grupta toplamak dogru degildir. Gig ekonomisinden elde edilen kazang tiirline gore hangi

gelir unsurlari igerisinde degerlendirilecegi belirlenmelidir (Ayrangol, 2019: 140).

Sigorta ile Ilgili Diizenlemeler: Geleneksel calisma anlayisinda c¢alisanlarin cogu
genellikle sabit Tlicretlerde ve saglik sigortasindan yararlanarak ¢alismaktadir. Gig
ekonomisinde c¢alisanlar ise kendi islerinin sahibi konumunda olarak kendi saglik
sigortalarindan kendileri sorumlu olmaktadirlar (Kathleen, 2018: 1417). Bunun yaninda
geleneksel yaklagimda, olusabilecek olas1 zararlarda sigortalar bunu karsilayabilmektedir.
Gig ekonomisinde ise bu islevlerin siirdiiriilebilirligi agisindan yeni diizenlemelerin

yapilmasi gerekmektedir.

Is Saghg ve Giivencesi Acisindan Diizenlemeler: Gig ekonomisi, geleneksel c¢alisma
anlayisinda oldugu gibi asgari iicret, tatil, iicretli izin, saglik sigortasi, emekli maas1 gibi
hizmetleri sunmamaktadir. Ustelik calisanlar aniden isten c¢ikarilmaktadir. Bu konularda
giivencenin saglanmasi icin sistem igerisinde gerekli diizenlemelerin yapilmasi

gerekmektedir.

Is Hukuku Acisindan Diizenlemeler: Gig ekonomisi, is¢i tanimimin yeniden yapilmasim

giindeme getirmektedir. Is hukukunda bir isci, hizmet akdine dayanarak herhangi bir iste
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ticret karsilig1 ¢alisan kigidir. Gig ekonomisinde kendi ¢aligsma saatlerini, kendi {icretini,
kendi izinlerini belirleyen bireylerin is hukukuna gore is iliskisinin nasil olacagi yeniden
diizenlenmelidir. Taseron kullaniminin ve uzmanlk gerektiren islerin, hukuk
cergevesindeki diizenlemelerinin yeniden yapilmasi ve sorumluluklarin ortaya konulmasi

gerekmektedir.

Isletmeler ve Mevcut Cahsanlarla ilgili Diizenlemeler: Giiniimiizde ¢alisanlarin mevcut
durumlari, onlarin sorumlulugunda olmadan isletmeler tarafindan takip edilmekte ve
yiriitiilmektedir. Gig ekonomisinde ¢alisanlar, geleneksel ¢alisma anlayisindan farkli bir
diizene ge¢mektedirler. Calisanlarin kendi kendilerinin patronlart oldugu bu sistemde
kisilerin de baz1 &zelliklerinin degismesi gerekmektedir. Oz disiplin, sektdrel bilgi ve
becerilerin gelistirilmesi, egitimlerin alinmasi gibi konularda fayda saglanmasi oldukca
onemlidir. Ayrica arastirma ve uygulama sonucunda Ongoriiniin olusmasi, gelecek
planlarinin yapilmasi da yine ¢alisanlar tarafindan yapilacaktir. Gig ekonomisinde tiim
sorumluluk kisinin kendisinde olmaktadir. Bu sebeple yaninda isletmeler yetenekli uzman
calisanlar1 bulmakta ve onlar1 istihdam etmekte giiclik ¢ekmektedirler. Bu durum
isletmeler acisindan yeni diizenlemelerin yapilmasint  gerekli kilmaktadir. Gig
ekonomisinde tiim platformlarin, sahte sozlesmeleri kolaylastirdigi ongoriiliirken, spot

isgiicli piyasalarinin geri doniisii hakkinda endise duyulmaktadir (Ayrangél, 2019: 138).
2. YONTEM

Bu makalede nitel arastirma yontemlerinden durum caligmast yontemi uygulanmistir. Son
zamanlarda 6nemli bir sektér olmaya baslayan gig ekonomisi, gazete, dergi, internet
sitelerinde yayinlanan yazilar ve makaleler araciligiyla arastirilmis ve literatiir taramasi
yapilmistir. Gilinlimiizde gelisen kavram olarak gig ekonomisinin uygulanabilirligi
yorumlanmaya caligilmistir. Arastirmada Orneklem olarak havacilik sektorii segilmistir.
Havacilik sektoriiniin yirmi dort saat boyunca hizmet veren, emniyet ve giivenlik
kavramlarimin 6n planda oldugu sektor olarak gig ekonomisine uygulanabilirligi
degerlendirilmek istenmistir. Bu ¢alismada havaalanlarinda ¢aligilan farkli olas1 meslekler
aciklanmis ve bu mesleklerde gig ekonomisinin uygulanabilirliginin ortaya konulmasi

amaglanmistir.
3. HAVACILIK SEKTORUNDE GiG EKONOMISI

Gelismekte olan bir kavram olarak gig ekonomisi, Uber veya Lyft’e gibi internet

platformuna dayali ¢caligmalarin yani sira, bebek bakiciligr gibi evde olan islere yonelik ve
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O0deme kontroliine dayali olmayan, bagimsiz ¢alisma sekline yonelmektedir (Bracha ve

Burke, 2018: 1).

2019 yilinda Mastercard ve Kaiser Associates tarafindan yapilan bir arastirmada gig
ekonomisi sektorleri agiklanmistir. Tablo 1’de arastirmaya gore gig ekonomisi sektorleri,
(1) Varlik paylasim hizmetleri, (2) Ulasim tabanli hizmetler, (3) Profesyonel hizmetler, (4)

El Yapimu Uriinler, Ev ve Diger Hizmetler olarak goriilmektedir.

Tablo 1. Gig Ekonomisi Havacilik Sektorleri

Ornek

Sektor Tanim Dahil Olan Alt Sektorler Platformlar

Bir sahibin (veya "serbest calisan")

Varhk miilkiiniin baska bir kisiye kisa siireli Ev paylasimi, araba‘paylaslml, tekne HomeAway /
Paylasim . paylasimi, park yeri paylagimi, P2P airbnb /
. . P2P kiralanmasini kolaylastiran dijital .
Hizmetleri ekipman paylasimi TURO
platformlar
Ulasim Istenen tasima hizmetini tamamlamak Yolculuk paylagimi, araba BlaBlaCar /
Tabanh icin serbest siiriicii gerektiren dijital paylasimi, restoran teslimi ve mal Uber /
Hizmetler platformlar teslimi Doordash
Profesyonel PI‘?_] eylltamgrrllan;ak 1911nt serlbest gs k(,;lalllsr.r.lzillirlalrnlkrodalga, t/asarllm, Upwork /
Hizmetler ¢ahisanlart dogrudan isletmelere eknoloji / kodlama, yazma / geviri, — ~ 7| ANT
baglayan dijital platformlar idari
o Ngiti g gin taiep handmade crafts, tutoring, pet Airtasker /
ve Diger hizmetler sunmak i¢in serbest services, and misc. (DJ, events, etc.) Ets
Hizmetler calisanlar i¢in dijital platformlar ' ' ' T y

Kaynak: Mastercard Gig Economy Industry Outlook and Needs Assessment, by Mastercard and Kaiser
Associates May 2019

Gig ekonomisinin en iyi Orneklerinin basinda Uber ve BlaBlaCar gibi ulasim tabanh
hizmetler gelmektedir. Giinlimiizde ise farkli sektorlerin gig ekonomisine dahil oldugu
goriilmektedir. Havacilik sektorleri de bu sektorlerden biri olarak sayilabilir. Havacilik
sektorli gig ekonomisi sektdrleri arasinda yer almaya baslamistir. Sektorde 6zellikle ugus
ekibinin Gig ekonomisinde yer almaya baslamasiyla, kiiresel veri tabani tizerinden pilot ve

kabin ekibi gereksinimleri karsilanmaya baglanmistir.

Havacilik sektorti, kiiresel anlamda isleri kapsayan ve diinya ¢apinda ulasim agini saglayan
bir sektordiir. Sektor, ekonomik biiyiime katki saglar, is istthdami olanaklarini arttirir ve

uluslararast ticaret ve turizmi kolaylastirir (UA, 2018).

Havacilik sektorii, 6zellikle ugaklarin maliyetinin yiiksek olmasi sebebiyle sermaye yogun
sektor olarak kabul edilmektedir. Teknolojinin gelismesiyle birlikte maliyet unsurlari
belirgin olarak diismeye baslamistir. Sektorde maliyetlerin diistiriilmesi oldukg¢a 6nemli bir

konudur. Havacilik sektoriinde maliyet unsurlarindan biri olan insan kaynaginin
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saglanmasi, yonetilmesi, egitimi konusu, gelismekte olan gig ekonomisi ile miimkiin
olacagi disiiniilmektedir. Gig ekonomisinin esnek calisma saatleri, ¢alisanlarin islerine
motive olmalari, hata oraninin en aza indirilmesini mimkiin kilmaktadir ve bu durum

havacilik sektorii i¢in oldukc¢a 6nemlidir.

Giiniimiizde havacilik sektoriiniin  konumu, degisen ve gelisen diinyada giderek
giiclenmektedir (Bakir, Bal ve Akan, 2017: 164). Toplumsal ve ekonomik boyutlarda roller
tistlenen bir sektor olarak havacilik sektorii havacilik faaliyetlerinde bulunan tiim
isletmeleri, havacilik sektoriindeki ileri teknolojiyi, havaciliktaki nitelikli isgiiciinii, ulusal
ve uluslararasi kurallar1 kapsayan sistemler biitiiniidiir (Akyurt ve Yaslioglu, 2018: 428).
Havacilik sektorii havayolu sirketleri, yer hizmetleri, ucak bakim, egitim faaliyetleri, hava
taksi gibi alanlardaki hizmetleri kapsamaktadir (Yazgan ve Yigit, 2013: 425). Tablo 2’de
havacilik sektoriinde yer alan havacilik meslekleri goriilmektedir. Havacilik sektdriinde
olas1 faaliyet alanlari; havayolu sirketleri, yer hizmetleri sirketleri, teknik bakim onarim,
havalimani isletmeleri, yemek servisi isletmeleri, temsilcilikler ve diger destek hizmetleri

olarak siralanabilmektedir. Bu olas1 farkli faaliyet alanlarinda farkli havacilik meslekleri

mevcuttur.
Tablo 2. Havacilik Sektoriindeki Baz1 Meslekler
Havayolu Yer Hizmetleri L‘;‘;{T:E Havalimam \S(:mz? Te‘rlsil)(;gzlzler
Sirketleri Sirketleri Onarim Isletmeleri isletmeleri Destek
Yolcu Hizmetleri Danisma, Kayip Bilet Satis
. Memuru, Kayip Esya, Esya, Follow me, Asci ve -
Pilot, Hostes YIb BoYya, y Personeli
Ve U ueu Harekat Memuru, Bagaj Ugak Koprii Operatort, Mutfak Pasa ort,
¢ Handling, De-icing Bakim Terminal Memuru, | ekipleri, o
ekipler ve AT - . . Polisi, Duty
idari ofis operatorii, S6for, Ramp | Teknisyeni TOC_ (Terminal Restoran Free
Calisanlari, Kargo Operating Control), Sefi Calisanlart
Calisanlari Teknik ekipler 3

Havacilik sektoriinde farkli olasi faaliyet alanlarinda mevcut mesleklerin gig ekonomisine
dahil olmasi bir¢ok agidan dnem kazanmaktadir. 24 saat hizmet veren sektoriin, Kalifiyeli
personel ihtiyaci, kendini yetistirmis, c¢alisma saatlerini kendisi belirleyen c¢alisanlar
tarafindan daha verimli bir sekilde saglanabilme olanagi miimkiin goriilmektedir. Ancak
aynt zamanda g¢aligmanin kesintisiz devam ettigi sektorde, gig ekonomisinin olumsuz

taraflar1 da konusulmaktadir.

Havacilik sektoriiniin  bazi faaliyet alanlarinda gig ekonomisine dahil oldugu
goriilmektedir. Kiiresel boyutta basta havayolu sirketleri olmak {izere farkli kurumlarin ve

bireylerin ucgus miirettebat1 ihtiyacin1 karsilamak i¢in calismalar baglattigr ortadadir.
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Ozellikle acil pilot ihtiyacin1 karsilamak igin pilotlar, kisa siireli calisanlar olarak hizmet
vermektedir. Ancak istege bagl ¢alisma seklinde ucus miirettebati hizmetleri ve artislari
havacilik diizenleyici kuruluslar1 tarafindan test edilecek gibi goriinmektedir. Ciinkii gig
ekonomisinin havacilik sektorii i¢in olumsuz etkileri oldugu one siiriilmektedir. Bu
olumsuz etkiler Profesyonel Pilotlar Birligi tarafindan asagidaki gibi siralanmistir (PPU,
2019);

e Yolcu giivenligini tehlikeye atmasi

e Sozlesmeli pilotlarin kariyer gelisimini engellemesi
e Pilotlarin iicretleri tizerindeki etkisi

e Nobet listelerini olumsuz etkilemesi

e Endiistriyel anlasmazlik ve huzursuzluga neden olmasi.

Konuya iliskin 2019 ekim ayinda Polonya’nin bayrak tasiyicisi olan Lot Polish
Havayollari’nda calisanlarin grevleri olduk¢a 6nemli bir durum olarak goriilmektedir.
Kabin memurlarinin ‘serbest calisan’ olarak serbest meslek soézlesmeleri imzalanmaya
yonlendirilmesiyle birlikte ¢alisanlar tarafindan baslatilan grev medyaya yansimis, konu
havacilik sektoriinde gig ekonomisi konusunu giindeme getirmistir. Kabin ekibinin serbest
meslek sahibi olarak ¢aligmasinin miimkiin olup olmadig: tartisilirken, havayolu tarafindan
yapilmak istenenin, Polonya yasalarinda istthdam konusunun ihlali olarak degerlendirildi

(Maszczynski, 2018).

Gegici olarak nitelikli ugak miirettebati isgiicti hizmeti, nitelikli hava miirettebati ve ugus
operatorleri aslinda dijital pazarlarda mevcuttur. Ajans veya hizmet saglayicisi, hiikiim ve
kosullarinda genellikle bir operatér ve ucak miirettebati arasinda yalnizca g¢evrimici
reklamcilik, tanitim ve eslestirme platformu olarak hareket ettigini agik¢a belirtir. Hizmet
sOzlesmesi ve tiim sorumluluklar ve yikiimliiliikler, talep {lizerine saglayici tarafindan
saglanan hizmetler i¢in hicbir “beyan, garanti veya sorumluluk™ olmadan, operator ve ugak
miirettebat1 arasinda dogrudan kalir. Sirketin is modeli, mevcut personelin uygun olmadigi
yeni, az hizmet verilen veya zorlu pazarlar icin pilotlarin gerekli oldugu durumlarda veya
tam zamanli bir pilot kiralamanmn mantikli olmayabilecegi kisa vadeli acil durum
gorevlerinde miisterilerin risklerini azaltmalarina olanak tanir. Yapilan arastirmalar

sonucunda hizmet veren isletmeler asagida aciklanmistir (Robinson, 2018).

HeliSpeed: Diinya Capinda Profesyonel Havacilik Hizmetleri olarak faaliyetlerini yiirtiten

HeliSpeed, 2009 yilinda helikopter pilotlarinin ve operatorlerinin birlikte ¢alismasi igin
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calismaya baglamistir. 2009 yilindan itibaren profesyonel ve deneyimli pilot havuzunu
olusturmaya ve pilotlara ihtiya¢ duyan operatorler ile bulusturmaya devam etmektedir.
Sirketin Boeing, Bell, Airbus, Sikorsky ve Leonardo helikopterlerinde kisa siirede hazir
olacak u¢maya hazir pilotlar1 mevcuttur. Hizmet saglayicilari, ticari operatorler, devlet
kurumlari, bakim kuruluslari, kiralama sirketleridir. Kisa ve uzun vadeli yapilan
sozlesmeler 1i¢ yila kadar gegerli olmakla birlikte, sozlesmeler pilotlarin ucusa
odaklanmasina ve operatdrlerin de operasyonlara odaklanmasina izin vermektedir. Ciinkii

her sézlesme ve misyonla ilgili tiim idari ve lojistik gorevleri saglamaktadir.

Freelance Aircrew: Ingiltere merkezli olan kurulus, kiiresel veritabam ile kisa siirede
miirettebat gereksinimlerini karsilayan ve ayni zamanda isverenlere zaman, para ve emek
tasarrufu saglamaktadir. U¢ deneyimli pilot tarafindan kurulmus olan Freelance Aircrew,
kisa vadeli pilot bulma ve sdzlesme yapma konusunda deneyime sahipti. Kurulusundan
itibaren her kitadan ve neredeyse her ucak tipinden ugak miirettebati aboneligi; havacilik
ise alim pazarinda bir numarali yer olmay1 hedeflemektedir. Freelance Aircrew, istihdam
edilen veya istihdam edilen herhangi bir pilot i¢in higbir sorumluluk kabul etmez ve
“herhangi bir adayin performansi, uygunlugu, yetkisi veya karakteri hakkinda herhangi bir
temsil veya garanti” saglamaz. Ayrica bir miisterinin teklif vermeden 6nce aday bir pilotun
uygun olup olmadigina karar vermek i¢in kendi sorusturmasini, durum tespiti ve
referansini almasi gerektigini so6zlesmeye agik bir sekilde agiklar. Bunun yerine, Freelance
Aircrew basitce “dalgalanma ve kisa vadeli insan kaynaklar1 ihtiyaglari i¢in bir eslestirme

ve zamanlama hizmeti” saglar.

Hullo Aircrew: Havacilik endiistrisinin serbest calisan ugak miirettebatin1 operatorlerle
bulusturmak igin 2017 yilinda kurulan Ingiltere merkezli bir dijital pazardir. Sektor
uzmanlar1 Steve Payne ve Keiron Blay tarafindan kurulan, hem genel hem de is
havaciligindaki 25 yillik deneyime sahip olan uzmanlar “serbest ugak miirettebatini
bulmak i¢in calistigimiz bir¢ok sirkette her zaman zor bir goérev” oldugunu belirtmektedir.
Ucgak miirettebatinin is bulmasi, operatorlerin miirettebat ihtiyacini karsilamasi ve bireyin
egitimden tasarruf etmesi amacglayan kurulus, basit yontemlerle ve hizli bir sekilde hizmet

vermektedir.

Avibroker: Amerika Birlesik Devletleri merkezli olan Avibroker, pilotlar1 ve ugus
gorevlilerini bir veya daha fazla ¢agri lizerine miirettebat iiyesine ihtiyag duyan sirketlere
veya Ozel kullanicilara baglayan yenilikgi bir platformdur. isveren, bir veya daha fazla
boslugu (saatlik, giinliik, rota basina, vb.) ticretsiz olarak, belirli parametrelerle, belirli
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parametreler  dahilinde bulunan ekiplere canli olarak bildirilecek  sekilde
yerlestirebilmektedir. Dahili arama motoru, isverenlerin pilotlar1 ve ugus gorevlilerini
secilen bir aralikta veya secilen kriterlere gore aramalarini saglamaktadir. Pilotlar ve ucus
gorevlileri, havacilik miifredatiyla ilgili tiim bilgileri (toplam saatler, lisanslar, tip
derecelendirmesi, vb.) kendilerini bir yarigapta veya kayit sirasinda segilecek bir iilkede

profesyonel hizmetler i¢in sunan tiim bilgileri ekleyerek {icretsiz kayit yaptirabilirler.

Highfly Aircraft Solutions: Polonya merkezli bir kurulus olan Highfly Aircraft Solutions,
pilot ihtiyacin1 karsilamak icin kurulmustur. Sirket, EASA lisansl pilotlariyla Avrupa ve

Asya pazarina hizmet vermeyi amaglamaktadir.

Havacilik sektorii HeliSpeed, Hullo Aircrew, Avibroker gibi kuruluslarin faaliyetleri gig
ekonomisinde yerini almistir. Ozellikle ugus miirettebat ihtiyacini1 karsilamak icin yapilan
calismalarin gelecekte diger olasi havacilik faaliyetlerinde uygulanmasi da miimkiin
goriilmektedir. Buna ilaveten yer hizmetleri sirketlerinde yolcu hizmetleri, harekat, de-
icing operatorii vb. farkli departmanlarda, ucak bakimi i¢cin gerekli teknik ekiplerde,
havalimani isletmelerinde danisma, follow me, koOprii operatorii olarak gorev odakl

calismalarda gig ekonomisinden s6z edilebilecektir.

Kiiresel olgekte, gig ekonomisi gelismekte olan iilkeler de dahil olmak iizere tiim
diinyadaki pazarlara girmistir. Sirketler ve hiikiimetler istihdami arttirmak igin gig
ekonomisine yatirim yapmaktadir. Alternatif olarak, teknolojideki gelismeler gig
ekonomisinin gelecegini sekillendirecek ve daha ucuz kaynaklara erisim ile birlikte
kesfedilmemis alanlar olusturacaktir. Kendi kendine giden arabalar, siiriis paylasim
sirketleri i¢in insan sermayesini ortadan kaldiracagi diisiiniilen gig ekonomisinin, yapay
zeka, yazarlar, kodlayicilar, finansal analistler ve denetciler gibi gorev odakli isleri

etkileyecegi diisiiniilmektedir (Chappa, Varghese ve Chandler, 2017: 71).
4. SONUC

Gelecegin calisma anlayisinda gig ekonomisinin 6nemli bir yeri olacagi goriilmektedir.
Teknoloji gelismeye devam ettikge ve isletmeler talep lizerine ¢alisanlarla bir araya
gelmenin faydalarin1 fark ettikce, gig ekonomisinin faaliyet alan1 genisleyecektir. Buna
ilaveten calisanlar da is firsatlarin1 daha verimli bir sekilde degerlendirmesini ve daha

kazancl hale gelmesini saglayacaktir.

Bu caligsmada talep lizerine ¢alisma olarak da adlandirilan gig ekonomisinin hem isletmeler

hem de calisanlar agisindan farkli yararlar1 ve cekinceleri tartisiimustir. Isletmelerin vergi
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indirimleri, ¢alisanlarin esnek calisma saatleri gibi sistemin yararlar1 6n planda olurken, is
hukuku, is giivencesi, sigorta vb. agilardan sistemin olumsuz yanlar1 da ortaya konulmaya
caligilmistir. Buna ragmen hizla gelismekte olan bir sektor olarak gig ekonomisinin farkl

sektorlerde yer alacagi ongoriilmektedir. Bu sektdrlerden biri de havacilik sektoriindiir.

Havacilik sektoriinde HeliSpeed, Hullo Aircrew, Avibroker gibi kuruluslarda ugus
miirettebat1 taleplerine cevap verilmeye baslanmasiyla birlikte sektér gig ekonomisine
dahil olmustur. Buradan hareketle, gig ekonomisinin gelecekte diger olasi havacilik

faaliyetlerinde uygulanmasi da miimkiin goriilmektedir.

Havaalanlarinda farkli olast mesleklerde, yer hizmetleri, ug¢ak bakimi, havaliman
isletmeleri gibi farkli alanlarin gig ekonomisi piyasasina dahil olmasi miimkiindiir. Kiiresel
boyutta talep ekonomisi yaratmaya dayal1 bir sistem olan gig ekonomisinin, ¢alismanin
yirmidort saat devam ettigi havaalanlarinda, hem isveren hem c¢alisanlar acisindan

uygulanmaya ve degerlendirilmeye alinacagi goriilmektedir.
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Abstract

Waveguides, one of the most effective ways to carry electromagnetic energy, have application areas such as
microwave communication systems, internet networks, radars, space exploration, optics and aviation. Sudden
changes in the size or shape of the waveguides, such as bends and twists, can cause reflections and overall loss
of efficiency. When such a change is required, the bends and twists of the waveguides must provide certain
conditions to prevent reflections. This paper describes a new method to evaluate the attenuation constant for a
circular dielectric or metallic waveguide having uniform curvature. When the radius of curvature “R,” is large
compared to the radius “a” of the waveguide (i.e. R, >> a), field components can be obtained directly using
toroidal coordinate system for the curved section of the waveguide instead of obtaining from those obtained
for straight waveguide using perturbation techniques. Results obtained show excellent agreement with those
given in the literature.

Keywords: Waveguides, Bends, Microwave

Dalga Kilavuzlarindaki Biikiilmelerin Havacilik ve Havacilik Dis1
Uygulamalara Etkileri

Oz

Elektromanyetik enerji tasimanin en etkili yollarindan biri olan dalga kilavuzlari, mikrodalga iletigim
sistemleri, internet aglari, radarlar, uzay arastirmalari, optik ve havacilik gibi uygulama alanlaria sahiptir.
Kivrim ve biikiilmeler gibi dalga kilavuzlarinin boyutunda veya seklindeki ani degisiklikler yansimalara ve
genel verimlilik kaybina neden olabilir. Boyle bir degisiklik gerektiginde, dalga kilavuzlarinin kivrimlart ve
biikiilmeleri yansimalar1 énlemek igin belirli kosullar saglamalidir. Bu makalede, diizgiin bir egrilige sahip
dairesel dielektrik veya metalik dalga kilavuzu i¢in zayiflama sabitini degerlendirmek igin yeni bir yontem
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aciklanmaktadir. "Ro" egrilik yaricapi, dalga kilavuzunun (R >> a) yarigap1 "a" ile karsilastirildiginda biiytik
oldugunda, alan bilesenleri dalga kilavuzunun kavisli kismi i¢in dogrudan toroidal koordinat sistemi
kullanilarak elde edilebilir. Diiz dalga kilavuzu i¢in pertiirbasyon teknikleri kullanilarak elde edilir. Elde edilen
sonuglar literatiirde verilenlerle milkemmel bir uyum gostermektedir.

Anahtar kelimeler: Dalga kilavuzu, Biikiilmeler, Mikrodalga

INTRODUCTION

Waveguides are special dielectric or metallic structures through which the electromagnetic
waves are transmitted. Thanks to their low-loss transmission and geometries, they provide
the ability to combine, filter, mix, phase shift and otherwise manipulate electromagnetic
waves. Waveguides, one of the most effective ways to carry electromagnetic energy, have
many advantages over two-wire transmission lines and coaxial cables. The two-wire
transmission line used in conventional circuit designs cannot be used in high frequency
electromagnetic energy transfer due to the skin effect. Therefore, waveguides are used
instead of two-wire transmission lines at high frequencies such as microwave, infrared and

optical frequencies.

The waveguides are normally rigid, and therefore, when it is necessary to direct the
waveguide in a certain direction, the waveguide can be bent in the desired direction.
However, any abrupt changes in the shape of the waveguide, such as bends or twists, can
cause reflections and overall loss of efficiency. When such a change is required, the bends
and twists of the waveguides must provide certain conditions to prevent reflections and

reduce the attenuation constant (Sun, Yu, Chen and Zhang, 2017).

Waveguides have application areas such as microwave communication systems, internet
networks, radars, space exploration, optics and aviation. One of the aviation applications of
waveguides is the application of optical waveguide technology to head mounted display
solutions. Today, holographic optical waveguide technology has many aviation and non-
aviation applications for helmet-mounted displays (Cameron, 2012). Waveguides can also
be used in many fiber-optic applications, such as optical sensors, fiber-optic gyroscopes,
variable delay lines, optical buffers for packet switching, opto-electronic oscillators, and

narrow-band filters (Heck, Bauters, Davenport, Spencer and Bowers, 2014)

Increase in the attenuation constant due to curvature is a series problem in dielectric or
metallic waveguides. As the radius of curvature decreases the attenuation constant and thus
the power losses increase. Therefore, it is important to determine the change in the

attenuation constant due to the chance in the radius of curvature (Unal, 1994).

76



Unal, E., Celenk, E., ve Ege, T. (2020). The effects of bends in waveguides for aviation and non-aviation applications. Journal of Aviation
Research, 2(1), 75-81.

Most of the methods described in the literature make use of perturbation techniques in order
to express the fields in a curved waveguide in terms of the modes in a straight waveguide
thereby requiring long and cumbersome calculations. In some studies, the terms of the order
(1/R,)? has been neglected, so its results are not compatible with other studies (Miyagi,
Harada and Kawakami, 1984). On the other hand, methods based on mode coupling are
not always applicable to infrared metallic waveguides (Miyagi, Harada and Kawakami,
1984). Other analysis for evaluating attenuation constant of curved waveguides having
arbitrary cross-sectional areas is based on surface impedance and admittance concepts
(Marhic, 1981).

In this paper, however, a simpler method is presented to investigate the effect of curvature

on the attenuation constant in a circular dielectric or metallic waveguide.
1. FORMULATION

The geometry for a circular waveguide is shown in Fig.1. To simplify mathematics, analysis
is restricted to the modes with g = k,, where S is the propagation constant and k, = 2m/A.
The radius “a” is assumed to be much larger than free space wavelength A.order to express
the field components in terms of a scalar function, the following conditions has to be satisfied
(Bohn, 1968).

2a

W e A0

Ro

Figure 1. Geometry of the Curved Circular Waveguide

2690 o »

where, h,., hg and h(= h,) are metric coefficients in the toroidal coordinate system and are

given as
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h,=1, hy =r, h=1+Ricose (2)

It is clear that, if R, > a, the conditions given in (1) are satisfied.
Scalar functions inside the curved waveguide (i.e. r < a) can be written in the following

form when e/ (©@t=82) terms are omitted;

i A, (kr)cos(nd+6,) for TM waves 3)
~|B,J,(k,r)sin(ng+6,)  for TE waves
where k;, is
2 1/2
ky = [kﬁﬂf _%j (4)

Using (2) in (4) and then expanding the right hand side into a Binomial series in terms of
(1/R,) yield for kp;

K2\ r k? k*) r?
k. =k +k| -2 |—cos@—k|3-2+-2 | —cos’O+... 5
" I(k‘ZJR I[ k? ki4j2R02 ©)

1 0

On the other hand, for the external region, r > a, the solution takes the form

. JC,HP (K, rcos(nd+6,)  for TM waves ©)
D, H® (k. r)sin(n@+6,)  for TE waves

And similarly, k. can be expressed as

k2\r k2 k* ) r?
k. =k +k|—-2|—cosd—k |3-2 0 cos’@+... (7)
o) L5 )2

I 0

(]

Here, Jn and H,(lz) are the first kind Bessel and second kind Hankel functions of order n
respectively, An, Bn, Cn, and Dn are constant coefficients.

The total field in each region is then expressed as the sum of TE and Tm fields which can be
obtained in terms of ¢ and ¢ (Bohn,1968). Only the modes with n = 0 are pure TE or
TM and the remaining modes are hybrid in form, possessing angular 8 variation.

Finally, complete field expression in terms of powers of (1/R,) in curved waveguide are
obtained for both » < a and r > a by substituting (5) and (7) into the expressions for the
total fields and using the Bessel function expansion given in (Unger, 1957).

The relationship between the mode coefficients A, B, C and D is determined by enforcing
the boundary conditions across the curved boundary.

The attenuation constant « is derived by means of a perturbation method is widely used in
the evaluation of attenuation for low loss systems (Marcatili and Schmeltzer, 1964), namely,

a=1% (8)
2P,
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Here, Pris the average power radiated from waveguide per unit length and P is the power in
z direction within the internal region. Using the external fields at r = a, Prcan be determined
by using the following equation (Marcatili and Schmeltzer, 1964).

r e
2 0

2z
p-1g [[EH: - EZH;(1+Scosejad0, (9)

(]

And employing the fields in r < a, Pz can be calculated from;

az2r
P :lReH[ErH;—EgH: 1+ -2 cos |rdrdo, (10)
2 00 R

0

Normalized attenuation constant

5 10 15 20 25 30 35 40 45 50
Radius of curvature (meters)

Figure 2. The Normalized Attenuation Constant of HE11 Mode for a Bent Aluminium

Waveguide.
2. RESULTS

Numerical Results of the attenuation constants are obtained using (8) and normalized by that
for a straight waveguide. Variation of the normalized attenuation constants of HE11 mode as
a function of the radius of the curvature Ro is shown in Fig.2 for a bent aluminium
waveguide with a refractive index n = 20,5 — j58,6, a = 500um, and A = 10,6um. The
results obtained in this study are compared with the results given in the literature and it is
seen that the results are in good agreement especially as the bending radius increases
(Marcatili and Schmeltzer, 1964).
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The orientation of the fields with respect to the plane of the curvature influences only the
HEan, and EH1n modes. The remaining modes are independent of the orientation 6,. In Fig.2,

the value of 6, is taken to be zero.
3. CONCLUSION

The proposed method can be applied to any curved circular waveguide an long as R, > a.
However, it is important to realize that even though the expressions obtained for  do not
satisfy the actual boundary conditions exactly, the error will be small, and is in the order of
(1/R,)3. Since the effect of the external region is not represented by equivalent surface
impedances and admittances, proposed method can be used to solve a larger class of curved
waveguide problems than considered in the literature. Also the simplicity of the field
equations is an advantage in writing the computer codes. As a result, the proposed method
can be applied to any curved circular waveguide provided thatas R, > a and can be used
in microwave communication systems, internet networks, radars, space exploration, optics

and aviation applications.
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