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Abstract

In the context of aviation, safety culture is a pivotal element of operational reliability and
risk management, especially in the aircraft maintenance sector where human and
organizational factors play a significant role in aviation safety. Despite all the technology
and regulatory requirements, there is still a significant amount of maintenance-related errors
which contribute to operational risk. This study explores the effect of the selected
organizational factors on safety culture in the aircraft maintenance organizations in this
context. Specifically, the study will investigate how communication, training and employee

involvement influence maintenance personnel's attitudes and behaviors related to safety.

The study is descriptive quantitative research that utilizes a structured questionnaire that is
sent electronically to the respondents who are aircraft maintenance personnel such as
technicians, engineers, supervisors and quality managers. There were 130 valid responses
that were analyzed using SPSS statistical software. The analytical techniques used were
descriptive statistics, reliability analysis, Confirmatory Factor Analysis (CFA), and Multiple
Regression techniques were used to assess the proposed conceptual model and to test the

proposed hypotheses.

The results show that employee involvement is the most influential and statistically
significant positive factor affecting the safety culture, which suggests that employee
involvement, empowerment and frontline involvement in processes concerning safety are
important factors in safety culture. Communication and training showed positive but not
statistically significant relationships with safety culture, indicating that these organizational
tools could be more effective if they are supported by active participation of the employees.
The study makes a significant contribution to aviation safety literature, which is dominated
by theoretical research, as it is empirical, specifically oriented on the aircraft maintenance
organizations, and gives practical recommendations to managers and regulators aiming to

improve organizational level of security and minimize maintenance risks.
Keywords

Aircraft Maintenance, Safety Culture, Organizational Factors, Communication, Training,

Employee Involvement, Aviation Safety
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“Opyavoocioxoi [Tapdyovteg mov Ennpedlovv tv KovAtovpa,

Aoc@dielac otn Zvvinpnon Agposkapny’’
I'edpyrog KorAdomoviog

Hepiinyn

210 mA0IGl0 TNG 0EPOTOPiag, 1 KOLATOVPO aCQPAAEWNG amoterel KEVIPIKO otoryeio ™G
emyelpnookng aflomotiog Kot tng daxeipiong Kwobvev, €W0Kd oTov TOHEN TNG
CLUVINPNONG CEPOCKAPDOV, OTOV Ol avOpOTIVOL Kol 0pyoveclokol mapdyovteg mailovv
oNUavTIKO pOAo otV acedAieia g acpomopiag. [Hapd Tig TeYvOrLOYIKES Kol pLOCTIKEG
anotioels, eEaxorovbel va vapyel onpovtikoc aplipnds ceaAndTov mov oyetiloviot e
N GLVTPNON Kot GLUPBAALOLY GTOV AgtTovpYKO Kivouvo. H mapodca perétn depevvd tnv
EMIOPOOTN TOV EMAEYUEVOV OPYOVOTIKOV TOPAYOVI®V GTNV KOLATOVPO OGPAAELNS GTOVG
OPYOVIGLOVG GLVTHPNONG OEPOCKOPAOV GE aLTO TO TANIG10. ZVYKEKPIEVA, 1 LeEAETn Ba
OlEPELVICEL TTAOG M EMKOW®VI, 1) EKTOIOELON KOL 1) CLUUETOYN TOV £PYOLOUEVDV
emnpealovV TIG GTAGELS KO TIC GUUTEPLPOPES TOV TPOCOTIKOV GUVINPTNONG CYETIKA LE TNV

ACQAAELOL.

H peiémm eivor g meplypo@iky] moocoTiky) €pevva OV YPNOIUOTOLEL £vol SOUNUEVO
EPOTNUATOAOYLO TTOL OTOGTAADNKE NAEKTPOVIKA GTOVG EpmTNBEVTEG TTOL £ivan epyalduevol
OTN GLVINPNON 0EPOCKAPAOV, OMM®G TEYVIKOL, UNYOVIKOL, EMOMTEC KOl OLXEPIOTES
mowdtroc. YmnpEav 130 éykvpec amoviioelg mov avaAvdnkav ypnoIULOTOIOVTAS TO
oTatoTiKO Aoyiopkd SPSS. Ot avadvtikég teyvikég mov ypnoylomombnkoyv fTav 1
TEPLYPOUPIKY OTATIOTIKT, N avdivon adlomiotioc, N EmPeforwticy Avaivon Hopayoviov
(CFA) ko ot teyvikég [ToddamAing [oAvdpounong yio v a&loAdynon Tov TPOTEWVOUEVO

EVVOLOA0Y1KOD LOVTEALOL KO Y10t TOV EAEYYO TOV TPOTEWVOUEVOV VTOBEGEMV.

To amoteAéopata £dei&av OtL M cvupeToyn TV epyalopévav eivar 0 mo 1oyvpdg Kot
OTOTIGTIKA CNUOVTIKOS OeTIKOC Tapdyovtag mov ennpedlel v KOVATOUpA OGQAAELNG,

YEYOVOS TOV LTOONADVEL OTL 1] GUUUETOYY], | EVOLVAUWOGT KO 1] EUTAOKT TV £pYUloUEVOV
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OTNV TPOTN YPOUUT TOV OUOIKACIOV TOV OQOPOVV TNV OCPAAEIN Elvol CMUOVTIKOL
TAPAYOVTEG TNG KOVATOVPAG acpdielag. H emkowvmvia kot 1 ekmaidevon £dei&av Oetikég
AL OYL OTOTIOTIKG ONUOVTIKEG GYEGELS LE TNV KOVATOVPO ACPAAELNGS, VTOOEIKVHOVTOS OTL
oVt TOL OpYOvVMOlaKA epyaAeion Oo pumopovoov vo €ivol O OMOTEAEGUOTIKE €0V
vrootnpilovior omd TV evepyd ocvpuetoyn tov gpyolopévov. H perétn cvuPdiiet
onuavtikd otn PAoypaeic yio TNy ac@AAE TNG 0ePOTOPiaG, GTNV OTOolo EMIKPATEL 1
Bewpntikn €peuva, KaBDG eivol EUTEPIKT, TPOCAVATOACUEVT EWOIKE GTOVG OPYOVIGUOVGS
GLVTNPNOTG ALEPOCKAPDV KO TAPEYEL TPOKTIKES GVOTAGELS G€ O1EVOVVTEG Ko pLOGTIKOVG
eopeic pe otdxo M Pektioon TOL  OPYOVOGLOKOD EMMEOOL OCEAAENS Kol TNV

gAa1oTOTOINOT TOV KVOHVMV GLVINPNONG.

Aggerg — Kiewowa

Yvvtipnon  Agpookapmv, KovAitovpa Acoeoieiog, Opyavooiaxol Ilapdyovreg,

Enuwowaovia, Exnaidevon, Zvppetoyn Epyolopévav, Acepdreia Agpomopiog
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1. Introduction

1.1 Background of Study

It is common knowledge that aviation safety is one of the most important priorities in the
aviation industry worldwide (Barnett, 2020). The last several decades have seen tremendous
technological growth, stringent regulatory measures as well as enhanced operation
processes that have left air transport as one of the most secure modes of transport
(Gudmundsson, 2019). International aviation bodies like the International Civil Aviation
Organization and the European Union Aviation Safety Agency have developed detailed
safety standards and monitoring systems to reduce the risks in operations and guarantee high
safety performance rates in the aviation industry. Even with such advances, safety incidents
and accidents sometimes take place, thus emphasizing the fact that the analysis of the

underlying factors, which affect safety outcomes, is necessary (Vaugeois, 2019).

Maintenance of aircraft is essential in maintaining the airworthiness and operational
reliability of aircraft. Maintenance activities entail inspection, repair, adjustment and
preventive measures which help to make aircraft systems work within the parameters of
regulatory and manufacturer requirements. Since the maintenance procedures have a direct
impact on the performance and the structural integrity of the aircraft, even the slightest
mistakes or missed steps during the maintenance operations may cause critical implications
on the work. It is due to this fact that aircraft maintenance organizations must comply with
stringent regulatory provisions and quality assurance procedures to avoid maintenance-

related breakdowns (Paidisetty et al., 2024).

Nevertheless, studies have indicated that technological safeguards cannot help to reduce
maintenance errors on its own. Human and organizational condition usually has a strong
impact on the appearance of such errors. Maintenance technicians are often faced with
complicated working conditions where working hours are time-constrained and they work
through shifts, with tight schedules and complicated technical duties. Such circumstances
may precondition the risk of human error, especially in the situations, when organizational

mechanisms fail to support communication, training, and engagement of the employees.
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This has led to the realization that learning the organizational setting of maintenance

workers is considered a key focus of aviation safety studies (Prasad et al., 2024).

In this context, the term safety culture has become one of the keystones of the competent
safety management. The term safety culture is used to describe the common values, beliefs,
attitudes, and practices that determine the way individuals and organizations approach and
go about managing safety in their day-to-day activities. Having a robust safety culture leads
to open communication, never-ending learning, and proactive reporting of the safety
concerns, which allows organizations to recognize and avert the risks before they evolve
into an incident or accident. The promotion of a positive safety culture in the aircraft
maintenance setting is thus crucial to minimize the number of errors, enhance safety

performance, and increase the overall organizational reliability (Bisbey et al., 2019).

1.2 Problem Statement

Although the aviation technology and the introduction of the all-encompassing regulatory
measures have been progressing consistently, the errors associated with maintenance remain
one of the constant threats of the aviation system (Suebsuwong, 2024). Contemporary
airplanes represent sophisticated technological systems and they demand rigorous and
uniform procedures of maintenance so that their reliability in terms of operations can be the
order of the day. Nevertheless, aviation accident investigations have shown on numerous
occasions that maintenance operations may still assist in causing safety events when the
correct procedure is not applied or when some mistakes happen during inspection or repair
operations or installation. Compared to operational errors that happen during the time of
flight, maintenance ones can go unnoticed until the plane is put into action again, which
further magnifies the possible impact of failure to find the causes of errors as soon as

possible (Olaganathan, 2024).

The nature of the aircraft maintenance operations implies that the safety performance can
and is impacted by both the technical competence and the organization as a whole within

which maintenance personnel work. Workers in maintenance companies are often subjected
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to the high workload, work stress, and technical complexities (Timjerdine et al., 2024). The
structure of organization should communicate, train, and engage employees in the workflow
in such environment and its influence on the understanding, interpretation, and application
of safety procedures in the daily work may be significant. Organizational practices can either
enhance commitment of employees towards safety or they can be the cause of
unintentionally creating an environment that leads one to commit more errors. As such, the
concept of employing the internal organizational dynamics to improve the safety behavior

of the employees is critical in enhancing the overall safety outcomes (Nevestad et al., 2018).

One more significant problem is the lack of proper empirical research, specifically, aircraft
maintenance organizations. Although a significant focus on aviation safety research has
been on flight operations and the manner in which pilots make decisions, limited literature
has been done to study the effect of organizational variables on safety culture in a
maintenance context. The maintenance workers are subject to various conditions of work
than the flight crew such as shift work, hangar conditions and task-based technical work.
Consequently, other fields of aviation might come up with findings that do not give a clear
picture of the reality of maintenance work. The absence of specific empirical data makes it
hard to determine the most effective internal practices fostering safe behaviors among

employees as it would be by the maintenance organizations (Pratama & Caponecchia, 2025).

These reasons complicate the need to further research the topic of consideration of the
relationship between the particular organizational factors and the influence on the safety
culture in the aircraft maintenance setting. These relationships can help to illuminate
valuable insights to organizations aiming to improve the quality of maintenance errors and
enhance the safety performance of organizations by means of better organizational practices

(Timjerdine et al., 2024; Olaganathan, 2024).

1.3  Aim of the Study

The main goal of the research is to examine the role of the chosen organizational variables

in the development and formation of safety culture in aircraft maintenance companies.
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Safety performance in complex technical settings like aviation maintenance can be viewed
as both a response to compliance requirements and regulatory frameworks and the internal
practices and internal frameworks which shape behavior among employees. Conditions
within the organization may greatly influence the way the maintenance staff understands the
importance of safety, shares possible risks, and takes part in the safety-related processes

(Naevestad et al., 2018).

This study specifically examines three features in an organization, which include
communication, training, and involvement. These factors are the significant elements of
organizational effectiveness and are thought to be critical in defining how employees may
feel towards safety and whether they are willing to operate in safe ways. Proper
communication systems may be used to ensure that safety information is exchanged in a
timely manner and that the competency of the personnel to undertake the maintenance as
safe activities is undertaken through well laid down training programs. On the same note,
the engagement of the employees in safety-related procedures can prompt them to be more
responsible, report more actively, and engage in the process of constant safety enhancement

(Bah et al., 2024; Paidisetty et al., 2024).

Analyzing the aspects with the concept of aircraft maintenance organizations, the study will
help define where these aspects are related to the formation of the positive safety culture. It
is believed that the results will give empirical information that can empower organizations
to improve their internal practices that enhance safer maintenance operations (Truong and

Lee, 2025).

1.4 Research Objectives, Research Questions and Hypotheses

This study aims to examine the effect of a number of organizational factors on the formation
of safety culture in aircraft maintenance organizations. The study draws from literature on
aviation safety, organizational behavior and safety management systems and targets
organizational aspects with a high frequency of association to safety-related attitudes and

operational performance, namely communication, training and employees involvement. All
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the factors were chosen because they are fundamental organizational mechanisms that
convey safety expectations, build competencies and motivate employees to be active in

safety-related activities.

The first study aim is to explore the importance of communication to the creation of a safety
culture in aircraft maintenance settings. Communication is seen as critical to convey safety
information, report operational issues and coordinate maintenance work. Therefore, the
initial research question aims to find out the effect of communication on the safety culture
in aircraft maintenance organizations. The hypothesis for this study is that, based on the
theoretical and empirical literature reviewed in the previous chapter, the following

hypothesis is put forward:
H1: Safety culture is positively influenced by effective communication.

The second goal is to explore the impact of training on safety attitudes and behaviors of
employees. Training is a basic component of the organisation that enables maintenance staff
to develop technical expertise, safety awareness and procedural knowledge. As continuing
education is a major concern in the aviation maintenance industry, the second research
question relates to the effect of training on work attitudes and behaviors of employees

regarding the safety of the job. Hence, the following hypothesis is put forward:
H2: Safety culture is positively impacted by training quality.

The third objective is to assess the contribution of employee involvement to the
development of safety culture. It is often considered a key component of proactive safety
management by having employees involved in safety discussions, reporting, and
organizational decision making. Hence, the third research question explores how much
employee involvement contributes to the safety culture in aircraft maintenance companies.

The hypothesis, based on the literature reviewed, is that:
H3: The employee’s involvement plays a positive role in safety culture.

The whole set of objectives, research questions and research hypotheses constitute the
analytical framework of the research in this study, and this serves as the basis for the
empirical investigation, which is presented in the next chapter on methodology and data

analysis. The study aims to explore these relationships to determine which organizational

Postgraduate Dissertation 5



OPEM

r. HELLENIC Georgios Kolliopoulos, “Organizational Factors Influencing
MmN UNIVERSITY Safety Culture in Aircraft Maintenance”

elements have the most influence on safety culture and offer evidence-based suggestions for

aircraft maintenance organizations wanting to improve their safety.

1.5 Significance of the Study

The current research work is relevant to the larger body of literature in the sphere of aviation
safety studies because it addresses the organizational factors that can potentially affect the
formation of the safety culture in the field of aircraft maintenance. Although the concept of
safety culture has long debated in aviation research, much of the literature available has
historically focused on flight operations, cockpit decision-making and pilot performance.
As a result, the number of empirical studies that directly deal with the organizational
circumstances that determine safety culture in maintenance environments is relatively small.
With its emphasis on communication, training, and employee engagement, the study will
contribute to the current body of knowledge by offering empirical evidence of the ways in
which the internal organizational practices can influence the safety-related attitudes and

behaviors of the maintenance personnel.

In addition to the theoretical contribution, the study is also practically relevant to
maintenance organizations of aircraft. Knowledge of organizational processes involved in
facilitating or obstructing the establishment of a robust safety culture can help the
management develop more effective internal policies, training programs, and
communication programs. These advancements can eventually lead to better maintenance

practices and minimization of operation risks.

Lastly, the results can also be applicable to the aviation regulators and policymakers tasked
with the responsibility of monitoring safety management activities in the industry. The
information obtained during the research may help to develop more specific regulatory
policies and organizational suggestions that will help to enhance safety-focused behavior in

aircraft maintenance.
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1.6 Structure of the Dissertation

The present dissertation consists of five main chapters, each adding incrementally to the
discussion of the organizational factors and safety culture in aircraft maintenance
organizations. The overall structure is also logical, starting with the theoretical background
of the study, then moving onto the empirical study, analysis of the data, discussion of the

findings and the conclusions.

In Chapter One, the general background of the research is introduced, and the significance
of aviation safety is discussed, and the role of aircraft maintenance in making the aircraft
reliable to maintain its operations is discussed in the critical way. The chapter introduces
the background of the study, research problems, aim and objectives of the research, research
questions and hypotheses. It also provides background information on the importance of the
study and why the three organizational factors of communication, training, and employee

involvement were analyzed.

Literature review and theoretical framework of the dissertation is given in Chapter Two.
The chapter reviews the literature on safety culture in aviation and aircraft maintenance
organizations critically. Organizational communication, training practices and employee
involvement are emphasized as important factors of safety-oriented behavior. In addition,
the chapter covers the Swiss Cheese Model, High Reliability Organization Theory, and
Safety Climate Theory that will form the theoretical basis of the study. The conceptual
research model is also presented along with the identification of the major literature gaps

which justify the need for the present empirical study.

The methodological approach that was taken in the study is explained in Chapter Three. The
chapter specifically discusses quantitative research design, the target population and the
sampling strategy used to collect the data. It also explains the process for creating
questionnaires, the online survey and the statistical tools used for the analysis of data. The
chapter also provides an explanation of how to use SPSS AMOS software for Reliability
analysis, Confirmatory Factor Analysis and Multiple Regression Analysis. Ethical issues

related to anonymity, voluntary participation and research integrity are finally discussed.

The empirical results of the research are presented in Chapter Four. The first analysis

concerns the demographic features of the sample, in order to give an overall picture of the
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composition of the sample. This is followed by descriptive statistical analysis, the reliability
test, the result of the Confirmatory Factor Analysis and the Multiple Regression Analysis.
The statistical analyses of the research hypotheses are also included and enable the study to
assess the effect of communication, training and employee involvement on safety culture in

aircraft maintenance organizations.

Finally, Chapter Five provides a discussion of the results of the study in terms of literature
and theory. The chapter explains the findings of the study, offers practical and managerial
implications, and provides a discussion of the role organizational practices can play in
creating a more positive safety culture in the aircraft maintenance environment.
Furthermore, the research study has limitations that are recognized and suggestions are
made for future studies. The dissertation ends with a summary of findings and the overall

contribution of the dissertation to aviation safety and organizational research.
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2. Literature Review

2.1 Safety Culture in Aviation

The idea of the safety culture has grown to be a key component of modern aviation safety
management and can be considered as the response to the shift towards the more complex
perception of safety issues based on organizational values, behavior, and structure as the
factors that precondition the emergence of safety results. Safety culture is the common set
of beliefs, norms, and practices adopted in an organization that dictate approaches to
understanding safety, its importance, and the manner of its application in everyday
operations (Bisbey et al., 2019). It involves the attitude of the management and the
employees to safety responsibilities, and the degree to which the safety is incorporated in
the decision-making process. The aviation context extensively views safety culture as the
key to avoiding the occurrence of operational errors and preserving the important role of

safety as one of the priorities of the organization instead of a procedure (Prasad et al., 2024).

Another definition that is frequently referred to is safety culture as the aggregate result of
individual and group values, attitudes, competencies, and behavior patterns that define
commitment to, and the expertise of, health and safety management of an organization
(Yorio et al., 2019). Regarding aviation setting, this idea goes beyond the observation of
technical protocols and regulations, placing more emphasis on the need to actively respond
to matters of safety. A good safety culture promotes transparency, incident learning and
willingness of workers to report the risks or errors without accompanying fear of unfair
treatment. This view acknowledges that formal rules are not the only determinants of safety
performance, and informal organizational processes that define how people act in

operational environments also influence it (Vierendeels et al., 2018).

Safety culture has been noted to be an imperative aspect of a wider safety governance system
by international aviation authorities. Safety culture has become an inherent element of the
international aviation safety policy as defined by the International Civil Aviation
Organization (Pratama & Caponecchia, 2025). ICAO facilitates the creation of favorable
safety cultures in aviation organizations by fostering leadership commitment, open

communication, lifelong learning as well as effective management of safety risks. As per
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ICAO guidance documents, the mature safety culture is defined as organizational
transparency, trust of the employees in safety reporting mechanisms, and the management
that places a high priority on safety in its operations in addition to efficiency (Rodrigues &
Filho, 2025). Such a framework emphasizes the necessity of matching organizational

structures, organizational policies and practices with safety goals.

In this wider context, the introduction of Safety Management Systems (SMS) has emerged
as one of the important strategies of operationalizing the safety culture in aviation
organizations. SMS is a formalized and organized method of dealing with safety risks by
implementing organizational policies, risk assessment procedures, safety assurance
mechanisms, and safety promotion activities. Instead of merely adjusting to the prescriptive
regulations, SMS promotes organizations addressing the hazards, assessing possible risks,

and taking preventive actions prior to an incident taking place (Al-Dmour et al., 2025).

A successful SMS is done in four interrelated elements, which include safety policy, safety
risk management, safety assurance, and safety promotion. Safety policy defines the
organizational dedication towards safety and safety risk management is dedicated to
detection and reduction of operational hazards. Safety assurance keeps safety controls
effective over a period and safety promotion focuses on training, communication and
organizational learning. These factors combined contribute to the creation of a context

where safety will be integrated into the daily practice of operations (Khalid et al., 2021).

The relevance of safety culture and SMS in the aviation industry is especially high. Although
SMS offers the structural and procedural underpinning on the management of safety, much
of the success of this system relates to the safety culture of the organization. Even the scaling
down of safety management systems which are well designed can be rendered useless
without the presence of a conducive culture that would support transparency, responsibility,
and ongoing improvements. As a result, safety culture development has become a highly
important requirement of the effective introduction of safety management practices in all

aviation operations (Adjekum & Tous, 2020).

Postgraduate Dissertation 10



OPEM

r. HELLENIC Georgios Kolliopoulos, “Organizational Factors Influencing
MmN UNIVERSITY Safety Culture in Aircraft Maintenance”

2.2 Safety Culture in Aircraft Maintenance

The maintenance of aircraft is one of the most tech-intensive and operationally important
areas in the aviation sector. Maintaining activities compared to flight operations are usually
performed under different operational conditions (when compared to highly structured
setting which is monitored) and involve multifaceted technical activities coupled with
operating tight operational schedules and intersecting systems. The idea of safety culture
emerges with an even greater degree of relevance in this situation because maintenance
workers should fully show high rates of accuracy, responsibility, and procedure compliance

to maintain the airworthiness of aircraft in the future (Abdallah & Fan, 2020).

One aspect that has a major effect on maintenance safety outcomes is the human factor. The
research on human factors in the maintenance of the aviation industry analyzes the influence
of physical, mental, and organizational factors on the performance of the maintenance
personnel (Dereje et al., 2025). Technical environments are often associated with time
pressure, shift work, fatigue, and strenuous technical processes, which maintenance
technicians often work in. These circumstances can also add to the risk of human error
provided that the organizational protective measures are not taken. Poor communication,
lack of documentation, poor allocation of tasks and inadequate supervision by the
supervisors are some of the factors that can also contribute to the weaknesses in the
operations. Therefore, the interplay between human performance and organizational
structures is a crucial factor that can be used to enhance safety in maintenance operations

(Haruna and Taiwo, 2024).

In order to deal with such difficulties, the aviation sector has come up with systematic
methods of identifying and controlling errors that are related to maintenance. The
Maintenance Error Decision Aid (MEDA) is one of the best-known frameworks, initially
created by Boeing as a systematic way to research the maintenance events and determine
the cause of those events. MEDA enables an organization with a unified approach in
analyzing maintenance failures, and it does not only consider the single actions but also the
wider conditions of the organization, which could lead to such occurrences. It is point-based

on the framework that mistakes are frequently caused by a combination of various
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interdependent influences, such as the work environment, organizational processes,

communication, and training (Newman and Scott, 2022).

The MEDA model facilitates a non-punitive investigation method that enables organizations
to explore structural factors leading to maintenance errors instead of blaming individual
technicians that cause the error. Understanding the contributing factors like poor
documentation, lack of training or poor supervision, the maintenance organizations can take
corrective actions to ensure that operational procedures are fortified and chances of future
mistakes are minimized. This view corresponds to the current safety management policies
that put the focus on incident-driven learning and the enhancement of the organizational

processes (Key et al., 2022).

Historical studies of aviation accidents also pointed out the possible impact of the errors
associated with maintenance in cases where the organizational safety is inadequate. There
are several documented aviation accidents that have revealed how gaps in the maintenance
processes, inspection, or communication systems can be the cause of critical safety incidents
(Stroeve et al., 2022). To illustrate the point, the structural issue that the Aloha Airlines
Flight 243 incident demonstrated was the result of poor inspection protocols concerning
structural fatigue (Freeman, 2021). Equally, the accident that occurred with Japan Airlines
Flight 123 crash was attributed to improper repair, which was conducted many years before
the accident. The events described can demonstrate that the problems related to maintenance
can be hidden over long periods of time before they can become operation failures (Insley

and Turkoglu, 2020).

The cases highlight the need to enhance safety culture among aircraft maintenance
organizations. A safety conducive atmosphere promotes careful observation of procedures,
voluntary reporting of hazards and organizational learning. Smart combination of human
factors awareness, systematic error control mechanisms like MEDA, and efficient
organizational supervision helps maintenance organizations to considerably improve their
ability to detect risks and mitigate maintenance-related accidents before they undermine

flight safety (Newman and Scott, 2022; Key et al., 2022).
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2.3 Organizational Factors Affecting Safety Culture

2.3.1 Communication

Communication is a key organizational process that involves transfer, interpretation and
operationalization of safety-related information in aviation maintenance settings. In
extremely technical and safety-sensitive fields like aviation, the quality of communication
processes directly affects the level of knowledge about procedures, hazards, and
coordination of the complex maintenance processes among personnel (Kimeria et al., 2022).
The functioning of effective communication systems facilitates the delivery of timely
operational information thus supporting informed decision-making and mitigating the

chances of misconceptions which can lead to safety being compromised (Oz, 2024).

A key element of safety communication deals with the aspects of availability and efficiency
of formal means of communication in maintenance companies. These mediums are
generally in form of technical documentation, maintenance manuals, safety briefs, internal
bulletins and formal safety meetings. These mechanisms equip the technicians and
supervisors with the information that they need in terms of maintenance processes, safety
updates, and operational needs. When these channels are transparent, available, and
constantly utilized, they help to create a common perception of safety priorities at various

organizational levels (Pratama & Caponecchia, 2025).

The other important aspect of communication in safety-oriented organizations is the
existence of sound safety reporting mechanisms. With the help of these systems,
maintenance workers can share the information about hazards, procedure abnormalities, or
operational issues without any fear of adverse outcomes (Bhattarai et al., 2022). A good
reporting system will help the organizations to recognize the possible risks early enough in
advance and allow the organizations to tackle the problems before they lead to safety
incidents. Transparent reporting environment also helps to learn by operational experience

and work towards the constant improvement of safety practices (Bhattarai et al., 2022).

Lastly, communication between management and technicians is also crucial in defining the
awareness of safety in the organization. The open and two-way communication between
operational teams and management allows organizations to grasp frontline issues more

effectively and make management decisions in connection to the realities in operations
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(Pratama & Caponecchia, 2025). The active and open nature of such communication flows
helps to enhance organizational trust and increase the willingness to comply with the
requirements of ensuring high safety levels of aircraft maintenance operations (Kimeria et

al., 2022).

2.3.2 Training

Training is an essential organizational process that involves acquiring technical knowledge,
procedural and safety awareness by aviation maintenance personnel to carry out complex
maintenance tasks (Timjerdine et al., 2024). In the aircraft maintenance setting, the
competency of the technicians and engineers that inspect, conduct repairs and certify the
aircraft systems are critical in the reliability of the operational outcomes. In turn, well-
organized and intensive training tools are an essential element of organizational solutions to

maintain high standards of operational safety (Olaganathan, 2024).

One of the main aspects of training within the maintenance organizations concerns the
establishment of technical competence. Maintenance workers should have an excellent
knowledge of aircraft systems, diagnostic processes, and maintenance methods to be able to
carry out their work (Gudmundsson, 2019). The training on technical competence will make
sure that employees are conversant with aircraft technologies, manufacturer requirements
and regulations that govern maintenance practices. As the modern aircraft systems are under
constant technological development, the acquisition and strengthening of specific technical
knowledge is a precondition to the accuracy and reliability of operations (Barnett, 2020;

Vaugeois, 2019).

Besides technical competence, safety-oriented training with a focus on risk awareness,
compliance with procedural compliance, and human-centeredness in the context of
maintenance activities should be offered in organizations as well (Kimmeria et al., 2022).
Safety training programs are expected to not only improve the skill of employees to identify
possible hazards, to use the laid down safety procedures and to be aware of the bigger picture
of the consequences of maintenance decisions on the general flight safety. With the help of
learning structured activities, the personnel are encouraged to acquire a proactive attitude

towards risk identification and prevention (Almusaed et al., 2025).
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Continuous professional development is another necessary element because it helps to
maintain professional competence in the long term. The aviation maintenance workers work
in a setting with dynamic technologies, revised regulations, and operational practices
(Olaganathan, 2024). Continuous training programs enable the employees to keep up with
the latest operations, safety standards, and technologies. Through continuous learning,
organizations can enhance professional responsibility and help to make operational practices
safety-focused practices more durable over time (Pratama & Caponecchia, 2025; Timjerdine

et al., 2024).

2.3.3 Employee Involvement

One of the most important organizational aspects that can lead to the creation and
maintenance of safety culture in the environment of complex aircraft maintenance activities
is its involvement of the employees (Paidisetty et al., 2024). People will be more responsible
towards operational standards and protection against possible hazards in the organizations
where employees are actively involved in the safety-related process. Engagement in safety
operations promotes the personnel to go beyond merely following procedures and taking an
active part in the identifying, reporting, and mitigation of safety-related issues in their

workplace (Paidisetty et al., 2024).

One of the key features of employee involvement is associated with participation in the
safety decision-making processes. Organizations will gain much when maintenance staff
are given a chance to offer their frontline experience in terms of safety discussions, risk
evaluation, or process enhancement. Technicians and engineers also have specific
understanding about the maintenance processes and the limits of operations, which can
assist in establishing effective solutions to the safety problems. The given participatory
strategy can also promote the feeling of ownership and accountability of safety outcomes

among employees (Paidisetty et al., 2024).

The other important factor involves involvement in safety reporting. The desire of
employees to report the hazards, inconsistencies in procedures, and anomalies in operation
is critical towards having an effective safety management environment. As soon as the

personnel engage in reporting, the organization stands in a better position to notice the
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emerging risks and put preventive measures in place before the incident takes place (Bisbey

etal., 2019).

Lastly, employee empowerment is very important in reinforcing safety-oriented behavior.
Empowerment means enabling employees with the power and the trust to raise safety issues,
challenge unsafe lifestyle and play a role in organizational learning. By making employees
feel that their input is appreciated and honored, they will be more inclined to participate
constructively in safety programs, thus supporting the idea of sharing a common goal of

safety maintenance operations (Naji et al., 2022).

2.4 Theoretical Framework

The theoretical foundation for the present study is built on three theories that have been
widely used in safety management research: the Swiss Cheese Model, the High Reliability
Organization (HRO) Theory and Safety Climate Theory. These frameworks offer a detailed
insight into the role of organizational processes, employee behavior and management

practices and how they affect safety in the context of aircraft maintenance organizations.

The first theoretical framework that will be used in this study is the Swiss Cheese Model
created by Reason (1990; 1997). This model suggests that accidents are unlikely to be the
result of a single human failure. Rather, adverse events arise when several weaknesses in
the organization coincide and enable hazards to progress through multiple lines of defense.
The Swiss cheese model is a way to understand the ways that organizations provide
protection, as it can be thought of as a series of slices with holes. The weaknesses may be
due to lack of communication, training, supervision, procedure or due to organizational
decisions. The risk of an accident greatly rises when the holes in various defensive layers
overlap. Instead of focusing on the individual, the model proposed to look for latent
conditions within the organization that open up opportunities for failure. The Swiss Cheese
Model is especially relevant in aircraft maintenance because in this context, a maintenance
error may be caused by a combination of technical, human and organizational factors. As a

result, communication systems, employee ability and involvement in safety activities can
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be seen as critical organizational obstacles that lessen the chances of maintenance-related

incidents (Reason, 1990; Reason, 1997).

The second theoretical perspective is the High Reliability Organization (HRO) Theory of
Weick and Sutcliffe (2007), which was first developed by Roberts (1990). The theory of
accidents is a study of how organizations that work in areas of high hazard can have very
few accidents. From this point of view, highly reliable organizations have a number of
unique behaviors, such as always thinking about what went wrong, not wanting to simplify
the meaning of operational events, being sensitive to the ongoing operations, being
committed to being resilient, and deferring to expertise. HRO theory is not focused on
adherence to procedures but on ongoing learning, organizational awareness, and anticipating
risk. These principles are especially critical in aircraft maintenance organizations, where
workmen work in a complex technical setting where even a small error can result in serious
repercussions. Organizational reliability is a direct result of effective communication,
ongoing training, and active participation from employees, which all increase employee
situational awareness and help mitigate risk by fostering proactive responses to new risks

(Weick & Sutcliffe, 2007; Roberts, 1990).

Safety Climate Theory is the third theoretical perspective of the study. Safety climate was
first defined by Zohar (1980) as the perceptions held by employees about the significance
that management gives to safety in the workplace. Safety climate is the employees'
perceptions of management priorities, policies, procedures, and behavior related to safety,
while safety culture is more deeply entrenched in the organization values and assumptions.
Many studies have shown that positive perceptions of safety climate correlate well with
employee safety behaviors, hazard reporting, adherence to safety procedures, and fewer
accidents (Zohar, 1980; Neal & Griffin, 2006). In maintenance organizations, staff monitor
on a regular basis whether safety really is a priority of management or whether
organizational decisions are being driven by production pressures. The quality of
communication, training opportunities and employee involvement in safety-related
activities are significant factors that influence these perceptions. Thus, safety climate can
offer a useful tool to gain insight into the relationship between organizational practices and

safety attitudes and behaviors for aircraft maintenance workers.
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These three theoretical perspectives can be used together to explain the development of
safety culture in aircraft maintenance organizations in a multidimensional way. The Swiss
Cheese Model describes why organizational failures can lead to safety failures, HRO Theory
describes the characteristics of organizations that must have high levels of reliability, and
the Swiss Cheese Model of Safety Climate Theory describes how employees' perceptions
of organizational commitment to safety shape their behavior. The cross-over between these
frameworks offers good theoretical support for the analysis of how communication, training
and employee involvement influences safety culture and the conceptual model used in this

study.

2.5 Conceptual Research Model

The theoretical research design that was created to study is a conceptual scheme that gives
a systematic expression of the associations among the chosen organizational determinants
as well as safety culture in aircraft maintenance institutions. Empirical studies typically
involve the use of conceptual models to portray theoretical assumptions on which the study
is based and clarify the way various variables are likely to interrelate within the analytical
construct (Sas et al., 2021). The model applied in the framework of the current research
concentrates on three organizational aspects, namely, communication, training, and
employee involvement, and discusses their possible impact on the formation of safety

culture in maintenance staff (Abdallah and Fan, 2020).

The model suggested presupposes that the work of the maintenance personnel is pre-
conditioned by the organizational practices that define the environment and explain how the
employees perceive the safety-related tasks (Dereje et al., 2025). Communication is one of
the important processes by which the safety information is delivered, and the operational
expectations are explained. With well-operating communication systems, employees can
possibly have more access to important information, enhanced coordination of operations
during the maintenance activities, and a clearer perspective of safety operations. In the
conceptual framework, communication is, therefore, predicted to serve as a significant

precursor of safety-oriented organizational behavior (Kavalela et al., 2024).
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Training is another important aspect that is included in the research model. The maintenance
staff should not only be competent technologically but also understand the safety principles
and standards of operation. Training programs that are structured help the employees be
well equipped with the knowledge and skills which they must execute the maintenance
procedures accurately and with the awareness of possible risks (Newman and Scott, 2022).
The application of training in this model is based on the notion that training can be regarded
as a resource of an organization that contributes to building safe working practices and

strengthening professional responsibility (Haruna and Taiwo, 2024).

Employee involvement is the third variable that was incorporated in the model. The
operational experience of technicians and engineers is often used by maintenance
organizations in identifying the possible safety issues and assisting in improving the
processes. Employees can become more responsible towards the need to uphold safe
operational practices when they are actively involved in safety-related conversation,
reporting mechanisms, and organizational initiatives. The engagement of employees thus is
a condition of an organization that can be used to enhance unity of commitments towards

safety (Kimeria et al., 2022).

These three independent variables, which are communication, training and participation of
the employee are theorized within the conceptual framework of this study to affect the
dependent variable, which is the safety culture. The model presupposes that the
enhancement of these organizational dimensions can lead to building a more robust safety
culture through the formation of the perception, attitudes, and behavior of the employees
concerning safety. Such a conceptual framework is the foundation of the empirical study in

the further chapters of the work (Insley and Turkoglu, 2020).

2.6 Literature Gaps and Critical Evaluation of Existing Research

Despite the extensive discussion of the notion of safety culture in the aviation-related
research, there are other significant gaps and limitations in the current literature, especially

when it comes to aircraft maintenance settings. Much of the academic literature on the topic
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of aviation safety has mostly focused on flight operations, pilot decision making, and
cockpit management, with relatively minor focus on the topic of maintenance operations,
even though they play a vital role in aircraft airworthiness and operational reliability. Such
an imbalance has led to an empirical lack of knowledge about the role of organizational
practices in the safety culture, in maintenance context. As is stressed in the literature, a great
number of studies deal with aviation safety on a general industry level without paying
enough attention to the operational nature and risk profile of maintenance operations

(Pratama & Caponecchia, 2025; Suebsuwong, 2024).

The other major limitation is the methodological procedures that were used in earlier
research. Several studies exploring safety culture also depend largely on discussions on the
concept or qualitative studies in lieu of quantitative empirical models that can be used to
test a causal relationship between the organizational variables. As an example, studies
investigating safety culture framework tend to be more interested in theoretical
consolidation of the available models without providing an empirical analysis of
organizational determinants of safety behavior in the operational setting (Bisbey et al., 2019;
Vierendeels et al., 2018). Though these works are helpful in conceptual development, they
offer a little empirical data on the mechanisms by which organizational variables influence

the construction of safety culture.

Moreover, the current literature often studies safety culture in a general organizational
context and does not single out the exact organizational mechanisms that could contribute
to the safety-related attitudes and behavior of employees. The issue of organizational
communication, quality of training and participation of employees are usually covered as
general aspects of safety management systems but not empirically tested as variables that
can influence safety culture. Research on the topic of safety management practices is more
likely to focus on regulatory frameworks or system-level strategies in comparison to the
analysis of the effects of everyday organizational interactions on employee safety
perceptions (Adjekum and Tous, 2020; Kimeria et al., 2022). Consequently, the comparative
impact of these aspects of the organizations has not been studied thoroughly in aviation

maintenance settings.

The other gap that is also important has to do with the scarcity of studies that targeted the

views on the maintenance personnel themselves. Most of the studies are based on
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managerial or organizational level data and not the views of technicians, engineers and
supervisors who are more directly engaged in the maintenance activities. Nevertheless,
operational issues, communication barriers, and procedural inconsistencies that could affect
safety outcomes are also critical and may be known to frontline employees more often
(Haruna and Taiwo, 2024; Dereje et al., 2025). The current body of research can be
insufficient to capture the significance of organizational dynamics influencing the safety

culture in practice unless the perspectives of these operational actors are considered.

Lastly, it would be desirable to have more combined empirical models that will study the
interaction of various organizational variables in the maintenance environment. Although
earlier studies have recognized the value of communication systems, training programs and
employee involvement, very few studies have been able to conduct a combined analysis of
the elements in one analysis framework. Thus, the available literature does not give much
information on how these organizational aspects can be used together to develop a culture
of safety within aircraft maintenance organizations (Timjerdine et al., 2024; Truong and

Lee, 2025).

These gaps need to be addressed to achieve progress in knowledge and applications of safety
culture in aviation maintenance. The current study aims to make a contribution to the
overarching picture of organizational practices and maintenance settings through the
empirical investigation of the impact of communication, training, and involvement in

employees on the safety culture.
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3. Research Methodology

3.1 Research Design

The current research implements a quantitative research design to be able to study the
connections between the chosen organizational variables on the one hand, and safety culture
in the aircraft maintenance organizations systematically. Quantitative research is suitable
especially where the aim is to measure variables, test theoretical relationships and evaluate
hypotheses statistically. This method allows the researcher to see patterns, evaluate the
relationship between variables, and make empirically supported conclusions on the research
questions being studied by using structured data collection and numerical measurement

(Fischer et al., 2023).

The quantitative approach can be utilized in the framework of the current study to
investigate how the organizational practices can affect the perceptions and attitudes of the
employees towards safety. Quantitative approaches can operationalize the following key
constructs: communication, training, employee involvement, and safety culture, which are
measured indicators and can be statistically analyzed. The approach to methodology will
assist in testing the hypotheses about research formulated in the previous chapter and help
to determine the possible association between the variables that are formed in the conceptual

model (Nunen et al., 2022; Churruca et al., 2021).

A survey-based research method is used in collecting the data used in the study. The use of
surveys in organization and safety research is high due to its capability of enabling
researchers to collect standardized data of a relatively high number of participants under a
structure. Using a questionnaire, the respondents will be required to rate statements
associated with organizational practices and safety perceptions, usually on Likert-type
scales. This approach will help to collect similar information based on the set of individuals
who must operate in similar operational conditions in a systematic manner (Forza &

Sandrin, 2023).

The survey technique is especially appropriate in this study, as it will enable the maintenance
staff to give their perceptions of organizational situations that can impact safety-related

behavior. The study will gather input of those who are directly engaged in maintenance
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activities, so the study will capture experience, operational experience. The derived data
presents the empirical basis of further statistical analysis, which will be performed with the
help of statistical software to measure the correlations suggested in the research model

(Sammut et al., 2021).

3.2 Research Population

The population of the current research is composed of professionals engaged in the aircraft
maintenance industry who are directly or indirectly involved in the processes of operations
that relate to maintenance and the processes of safety management. The maintenance
processes of aircraft involve a concerted effort of various professional functions, which
promote general reliability and airworthiness of the aircraft systems. As a result, the study
of safety culture in this setting should involve people holding various technical and
managerial roles that combine their efforts to form maintenance practices and the decisions

related to safety (Tyagi et al., 2023).

The main section of the population being considered in the research is that of the aircraft
maintenance technicians who are tasked with carrying out inspection, repair and
replacement duties on the components and systems in the aircraft. These are the
professionals who are on the front line in maintenance processes, and they are the ones who
are directly involved in the implementation of maintenance tasks based on the set technical
standards and regulations. Their day-to-day operation experience gives them a good
understanding of the real-life situation in which maintenance operations are undertaken

(Jong et al., 2023).

Aeronautical engineers are also a part of the population, as they are involved in the technical
control of the maintenance processes, system diagnostics, and the analysis of maintenance
processes. Engineers are also highly involved in deciphering engineering documentation,
assessing engineering requirements, and assisting the execution of the proper maintenance

solutions (Pefia, 2025).
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Besides this, maintenance supervisors are included in the research population. The functions
of these people are to organize maintenance work teams, monitor the work process, and
make sure that maintenance activities are performed by organizational procedures and
policies. The positions they are placed in put them on the contact point between the

operational employees and the management (Rafiq, 2025).

Lastly, quality and safety managers are part of the population, and they are to counter
compliance with safety standards, internal audits and assisting in the execution of safety
management practices in maintenance organizations. This inclusion of the participants of
these various professional occupations would seek to bring into the study a comprehensive
outlook of organizational conditions that might be affecting the safety culture in aircraft

maintenance settings (Nnaji and Karakhan, 2020).

3.3 Sampling Method

The sampling approach followed in the research is to ascertain the gathering of pertinent
and significant data among people who have first-hand experience of aircraft maintenance
procedures and the safety-related inter-organization procedures. Since the aviation
maintenance industry is highly specialized, and the study aims to access an entirely random
population of the maintenance professionals, the study is conducted using the non-
probability sampling technique. A purposive sampling method combined with the
convenience one is applied to sample out and recruit the right survey participants (Rahman,

2022; Pace, 2021).

The use of purposive sampling will be implemented to make sure that the respondents will
have the professional experience necessary to give informed answers on the maintenance
operations and safety practices in the organization. In this way, the researcher can purposely
choose the participants who satisfy certain criteria, e.g., they must be engaged in aircraft
maintenance process, be a technical supervisor, engineer, or safety manager. The study aims

to collect reactions of those who act in the maintenance environment to obtain answers to
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the subject of the study, given that they have some practical understanding of what

organizational processes can affect safety-related behavior (Wassenhove et al., 2022).

Besides the purposive selection, some aspects of convenience sampling are also employed
to enable the convenience selection of aviation maintenance community members (Obilor,
2023). Because the aviation industry has operational limitations and there are limited
numbers of maintenance staff available to take part in the research, convenience sampling
will be useful to the researcher to distribute questionnaire to individuals that are readily
available and willing to participate in the research. This method is common in the study of
organizations when the study population is very special and cannot be easily accessed by

random sampling methods.

The study will have a target population of between 100 and 130. Such a sample size is
deemed to be suitable for a quantitative survey study and offers an adequate sample to
accomplish statistical analysis. Moreover, it suffices the application of multivariate methods
and structural analysis procedures that will be implemented with the help of statistical

software in the next phases of the research.

3.4 Data Collection Method

A questionnaire was used to gather data, with a focus on the relationship between
organizational factors and safety culture in aircraft maintenance organizations. The use of
questionnaires for surveys is common in the field of organizational and safety research due
to the capacity to systematically gather standardized data from a large number of the
respondents, while maintaining the uniformity of the process of measuring the data of all

the respondents (Forza & Sandrin, 2023).

The questionnaire was developed, drawing on previous literature on safety culture, safety
communication, employee involvement and organizational safety practice (Bisbey et al.,
2019; Kimeria et al., 2022; Naji et al., 2022; Van Nunen et al., 2022). The instrument was
divided into two parts. The first section consisted of demographic questions about gender,

occupational position and professional experience. The second part consisted of items on
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Likert scales related to the study constructs: communication, training, employee

involvement, and safety culture. The complete questionnaire is presented in Appendix A.

Data was gathered using an online survey that was created using Google Forms. The online
mode allowed for easy access for aviation maintenance personnel from various
organizations and operating locations, and reduced geographical limitation. The survey link
was sent to aviation maintenance personnel via a combination of professional networks,

aviation maintenance networks, and industry communications.

The target group comprised aircraft maintenance technicians, aircraft engineers,
maintenance supervisors and quality and safety managers. After data screening, a total of
130 valid responses were collected and saved for analysis. The online questionnaire allowed
participants to fill it out when they were able to, and helped to attract workers from a variety

of operational experiences.

Participants were told that the responses would be anonymous, and would only be used for
academic research purposes, to encourage an honest and unbiased response. The process of

data collection did not involve gathering any personally identifiable information.

3.5 Data Analysis Methods

The statistical software package SPSS Amos which are broadly used in quantitative research
to analyze the relationships between latent constructs and test the theoretical models are
used in the analysis of the collected data. With the help of these tools of analysis, the
researcher will be able to conduct not only initial statistical analysis but also advanced
structural modeling to verify the hypotheses that were formulated during the conceptual

framework (Mustafa et al., 2025).

The initial phase of the analysis is the use of descriptive statistics to generalize the nature of
the dataset. The frequency, the means, and standard deviations are descriptive measures
through which one can receive an overview of the demographic profile of respondents and
examine the overall distribution of responses throughout the questions of the questionnaire.

Such a step will allow recognizing possible anomalies in the data set and getting a
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preliminary idea about what participants think about the variables being studied (Cooksey,
2020).

After that, the internal consistency of the measurement scales is determined by taking the
reliability test, that is, by Cronbach alpha coefficient. This statistical statistic determines the
degree to which several items which are supposed to measure the same construct are
showing the same response. The acceptable levels of reliability suggest that the
questionnaire items are successful to represent the underlying variables used in the research

model (Izah et al., 2023).

After the reliability assessment, the correlation analysis is done to assess the level of
association among the key study variables. The given step presents initial evidence on the
possible connections between organizational aspects and safety culture. Confirmatory
Factor Analysis (CFA) to verify the measurement structure is done using AMOS. CFA also
enables the researcher to determine whether the survey items observed are sufficient in
capturing the latent constructs that make part of the conceptual model (Mustafa et al., 2020).
Lastly, Multiple Regression is used to test the hypothesized relationship among the

variables.

3.6 Ethical Considerations

Ethical integrity was a basic principle in the course of the research. The study was conducted
within the bounds of ethical norms in social and organizational research, guaranteeing the
respect of the rights, privacy and autonomy of the subjects in all aspects of data collection

and analysis.

Anonymity of participants was ensured. No personally identifiable information was
gathered on the questionnaire, such as name, contact information or employer-specific
identifiers. All responses were anonymous and analysed in aggregated form using the online
survey platform. Thus, the individual participants or their organizations could not be

identified in the reporting of the findings.
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All participation in the study was voluntary. Respondents were given an introductory
statement before filling the questionnaire which explained the purpose of the research, the
academic nature of the study and how the data collected in the research would be used.
Completion of the questionnaire was deemed to be informed consent. It was also explained

that the participants could leave whenever they wanted without any repercussions.

There was full confidentiality of data throughout the study. The collected data was only
accessible to the researcher and the information was only used for academic purposes. No

data were shared with third parties or used for commercial purposes.

Last but not least, the research followed the standards of honesty, transparency and academic
integrity. The results were reported honestly and fairly, and not fabricated, falsified, or
manipulated. Such ethical protections added to the validity of the research process and the

trustworthiness of the study results.
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4. Data Analysis and Findings

4.1 Demographic Profile of Respondents

This section outlines the socio-demographic profile of respondents to the study on the effect
of organizational factors on the safety culture in aircraft maintenance organizations. This
demographic analysis is especially noteworthy as it offers a picture of the professional
makeup of the sample and helps to interpret the statistical results reported in the later
sections. After data cleaning, 130 valid responses remained in the final set of data. The
respondents were aviation maintenance professionals working in various roles in the aircraft

maintenance environment.

Gender was the first demographic variable considered. As shown in Table 1, the average
age of the sample was 42 years, with the average age for women being 41.4 years, and for
men being 42.6 years. The sample consisted mainly of males, as is typical in the aviation

maintenance industry. Of these, 117 (90.0%) identified as a male and 13 (10.0%) identified

as a female.
Gender Frequency Percent
Male 117 90,0%
Female 13 10,0%
Total 130 100,0%

Table 1: Gender Distribution of Respondents

Results show a significant gender disparity in the sample and confirm the male
predominance of technical aviation maintenance careers. This distribution is consistent with
aviation workforce trends found in previous studies in the industry and safety sectors. While
it is still a relatively small number of women participating, gender-neutral inclusion helps
to gain a wider perspective into safety perceptions throughout the maintenance workforce

(See figure 1).
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Figure 1: Gender Distribution

The second demographic variable looked into the respondents' years of experience in aircraft
maintenance operations. Professional experience is especially pertinent in safety-related
research due to the fact that staff members with varying operational exposure might have

varying perceptions of organizational practices and safety procedures.

Table 2 shows that the largest number of respondents were those who have been in the job
for 1-5 years, accounting for 47 (36.2%) of the respondents. Respondents who had 6—-10
years of experience comprised 38 (29.2%) of the respondents. In addition, there was a
significant number of very experienced respondents with over 15 years of experience (37,

28.5%). 8 respondents (6.1%) were categorized in the 11-15year age group.

Postgraduate Dissertation 30



OPEM

HELLENIC Georgios Kolliopoulos, “Organizational Factors Influencing
UNIVERSITY Safety Culture in Aircraft Maintenance”

Years of Experience Frequency Percent
1-5 years 47 36,20%

6-10 years 38 29,20%
More than 15 years 37 28,50%
11-15 years 8 6,20%

Total 130 100,00%

Table 2: Experience of Respondents

The distribution shows that the sample contains more recent employees and quite seasoned
maintenance experts. This diversity helps to make the research findings more reliable as
responses are based on perceptions gained because of differing levels of operational

exposure and technical responsibility.

50 40,0%
45 35,0%
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30,0%
35
30 25,0%
25 20,0%
20 15,0%
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10,0%
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5 5,0%
0 0,0%
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B Je(pQ]  em—7cpA2

Figure 2: Experience Distribution with %

For the third demographic variable, the participants' role in their organizations was
measured. As can be seen in the findings of Table 3, most of the respondents were directly

engaged in operational maintenance activities.
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Specifically, Aircraft Maintenance Technicians had the highest number of respondents, 55
(42.3%) of the total sample. Other (18.5%) was the second largest group, which consisted
of specialized operational or technical roles not identified in the questionnaire. In addition,
16.9% (22) of the respondents described their occupation as Maintenance Supervisor and

16.2% (21) as Aircraft Engineer. Lastly, 8 (6.1%) were in Quality Manager roles.

Position Frequency Percent
Aircraft maintenance technician 55 42,3%
Other 24 18,5%
Maintenance supervisor 22 16,9%
Aircraft engineer 21 16,2%
Quality manager 8 6,2%
Total 130 100,0%

Table 3: Position of Respondents

The occupational distribution is highly skewed towards frontline technical staff directly
engaged in aircraft maintenance activities. This is especially important for the study, since
such workers have first-hand knowledge about organizational communication, training
methods, employee participation in the workplace, and safety-related behaviors.
Simultaneously, it brings supervisors, engineers and quality managers into the picture,
which gives a wider organizational view on the implementation of safety culture in

maintenance organizations.
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Figure 3: Position Distribution with %
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The demographic analysis overall shows that the sample is well experienced in operation
and is well represented in key aircraft maintenance roles. The characteristics of the
respondents are therefore deemed suitable for studying the organizational aspects of safety

culture in aviation maintenance settings.

4.2 Descriptive Statistics

Descriptive statistical analysis was used to analyze the central tendencies and variability of
respondents' perceptions of communication, training, employee involvement and safety
culture in aircraft maintenance organizations. Means and standard deviations were
calculated for each of the questionnaire items ranked on a five-point Likert scale with higher
scores reflecting greater agreement with the statement. The number of valid responses

received were 130 and was considered adequate for further stages of reliability testing.

The results showed that participants have a positive attitude on the organizational factors
studied. The mean scores of the communication-related variables were relatively high,
implying that maintenance personnel feel the safety communication mechanisms in their
systems are basically effective. Specifically, COM3 (that is, “Are employees encouraged to
report safety concerns without fear of negative consequences’) had one of the highest mean
scores (M =4.11, SD =0.97) for the communication domain. The same was true for COM2,
which is meant to be used between technician and supervisor, where the average score was
very high (M = 4.05, SD = 0.89). The results indicate that communication is seen as an

important part of operational safety and coordination in maintenance.

The overall score for the training construct showed the highest scores with all the variables
analyzed. Training for TR4 (safety implications of maintenance errors) had the highest mean
score for all the employees (M = 4.47, SD = (.71) across the entire questionnaire. At the
same time, the respondents had positive attitudes towards training programs that are
adequate and updated regularly. The mean values for both TR1 and TR2 were above 4.20,

with the majority of participants believing training practices have a positive effect on the
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maintenance performance conducted in a safe manner. The relatively small standard
deviations found within the training construct indicate that the participants' responses were
relatively homogeneous, indicating a relatively concordant perception of the importance and

effectiveness of training in aircraft maintenance organizations.

Employee involvement had moderately positive responses, although there was more
variation than with communication and training. The lowest mean in the construct was for
EIl: participation in safety-related discussions, M = 3.45, SD = 1.50, suggesting that
opportunities for employees to participate in discussions relating to safety may be quite
different across organizations. EI2 and EI3 showed higher levels of agreement, however,
indicating that a large proportion of respondents believe that maintenance staff can help
identify risk and provide procedural feedback. The relatively high standard deviations for
some of the items related to employee involvement suggest that the employee involvement
practices in the organizations may vary somewhat from one setting to another within the

sample.

The overall perception of the safety culture construct was moderate to positive. When
assessing whether safety is a core value of the organization, the mean score for SC1 was
3.64 (SD = 1.23), and the mean score for SC4 (overall strength of safety culture) was 3.50
(SD = 1.04). However, the score on the safety culture item was the lowest with the mean
score for SC2 being M = 3.10, SD = 0.84, which indicates that operational pressures and
time constraints still have an effect on maintaining a high priority for safety in maintenance
activities. These results suggest that respondents have positive perceptions of safety culture,
but that some operational aspects could still create conditions that present a challenge in

applying the safety-oriented behaviors.

The descriptive statistical result, at Table 4, indicated that the communication, training and
employee involvement dimensions of an organization are relevant to safety culture in
aircraft maintenance organizations, at a preliminary level. The mean values observed
indicate general favorable perceptions about most of the variables and the standard deviation
results show that the perceptions vary depending on the organizational practice examined,

as there are different levels of agreement between the participants.
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Variable Mean N
Communication 3,985 130
Training 4,246 130
Employee Involvement 3,758 130
Safety Culture 3,423 130

Table 4: Descriptive Statistics of Questionnaire Items

Mean Score

Cornmunicaﬂﬂ'“ Training ulture

ent
oyee InvONE™ safety ©

Figure 4: Mean Scores by Construct

Figure 4 presents the mean scores of the four main study constructs. For each construct, a
composite score was calculated by averaging the responses to the corresponding
questionnaire items. Specifically, the Communication score was calculated as the mean of
items COM1-COM4, the Training score as the mean of items TR1-TR4, the Employee
Involvement score as the mean of items EI1-EI4, and the Safety Culture score as the mean
of items SC1-SC4. Higher mean values indicate stronger agreement with the statements

associated with each construct.
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4.3 Reliability Analysis

Reliability analysis was carried out to assess the internal consistency of the measurement
scales of the questionnaire. Cronbach's Alpha was computed on each latent construct, as the
study had four latent constructs namely: Communication, Training, Employee Involvement
and Safety Culture. There were four items in each of the two scales for a total of sixteen
measurement items. This analysis is performed on valid data provided by 130 respondents.
All constructs demonstrated satisfactory internal consistency. Communication achieved
acceptable reliability (o = .794), whereas Training (o = .862), Employee Involvement (o =
.823), and Safety Culture (o = .895) demonstrated strong internal consistency, exceeding

the recommended threshold of .70 (see Table 5).

Construct Cronbach's Alpha N of Items
Communication 0,794 4
Training 0,862 4
Employee Involvement 0,823 4
Safety Culture 0,895 4

Table 5: Reliability and Validity Indicators

Safety Culture

Employee Involvement

Training

Communication

o

0,5 1 1,5 2 2,5 3 3,5

H

4,5

H Cronbach'sa M Items

Figure 5: Cronbach Alpha Chart
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Results showed that all constructs have values above the 0.70 level which are the normal
level of internal consistency among measurement scales. A Cronbach's Alpha (0.794) was
obtained for the Communication construct, which was considered acceptable. This indicates
that the four communication-related items are consistently capturing the level of awareness
of safety related information, reporting, and communication in the aircraft maintenance

environment.

The Cronbach's alpha was .862 for the Training construct, indicating good internal
consistency. The result revealed that the four items assessing technical preparation, safety
training updates, maintenance-error consequences, and human factors coverage are very
coherent on one scale. Thus, the training items seem appropriate to use in order to assess the

quality and effectiveness of safety related training in aircraft maintenance organizations.

The Employee Involvement scale had a Cronbach's Alpha of 0.823, which was also found
to be a good level of reliability. This validates that the participation in safety discussions,
procedural feedback, identification of risk and frontline knowledge are well aligned. The
findings provide validation for the use of this construct as a valid indicator of worker

involvement and empowerment in the safety-related functions of the organization.

The highest value Cronbach's Alpha was obtained for Safety Culture at 0.895, which is
excellent internal consistency. The results indicate that the four items of safety culture are
measuring a very integrated construct, respondents' perceptions of safety as an
organizational value, of safety prioritization when faced with difficulties, of learning from

errors and of the general strength of safety culture.

In general, reliability analysis indicates that the questionnaire has good to very good internal
consistency. Hence, all four constructs are valid for further analysis such as descriptive
statistics, correlation analysis and Confirmatory Factor Analysis. This will empower the
methodological design of the study which is based on the analysis of Communication,
Training and Employee Involvement as organizational variables affecting the concept of

Safety Culture in aircraft maintenance organizations.
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4.4 Confirmatory Factor Analysis (CFA)

“Organizational Factors Influencing

To validate the measurement of the four latent constructs in the study, Confirmatory Factor

Analysis was performed. Standardized factor loadings, Average Variance Extracted (AVE),

and Composite Reliability (CR) were the factors of the CFA assessment. The following are

indicators that the items observed in questionnaires have a good representation of the

theoretical constructs they measure.
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Figure 6: Standardized Factor Loadings
Composite Average
Cronbach's Reliability Variance
Construct Number of Items Alpha (CR) Extracted (AVE)
Communication 4 794 .867 .623
Training 4 862 913 725
Employee
Involvement 4 823 .893 676
Safety Culture 4 .895 930 770
Table 6: CFA Reliability and Validity Indicators
38
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The internal consistency and construct reliability of the four constructs were found
satisfactory. Cronbach's alpha was between 0.794 and 0.895 for all the scales, which is
higher than the generally accepted 0.70. This indicates that there is good internal consistency
among the items within each construct and that they measure the same construct. In addition,
the composite reliability values were good (from 0.867 to 0.930). All CR values are greater
than 0.70 and can be said to be reliable for further structural analysis.

Concurrence validity: All AVE values were greater than 0.50. The communication average
was 0.623, the training was 0.725, the Employee Involvement was 0.676 and the Safety
Culture was 0.770. The results suggest that more than 50 percent of the variance of the
indicators of each construct is accounted for by the construct. Thus, the convergent validity

of the measurement model is acceptable (See Table 6).
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Figure 7: AVE and Composite Reliability
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Construct Estimate
COM1 « Communication .953
COM2 « Communication .778
COM3 « Communication .683
COM4 « Communication 715
TR1 « Training 964
TR2 « Training 794
TR3 « Training 777
TR4 < Training .859
El1l « Employee Involvement .828
EI2 « Employee Involvement .898
EI3 « Employee Involvement 777
El4 < Employee Involvement .780
SC1 « Safety Culture .842
SC2 « Safety Culture .814
SC3 « Safety Culture 933
SC4 < Safety Culture 914

Table 7: Standardized Factor Loadings

In Table 7, the factor loadings were all standardized and were greater than 0.50, indicating
that no item should be dropped at this time. The strongest loading was observed for TR1
(0.964), followed by COM1 (0.953), SC3 (0.933), and SC4 (0.914). The COM3 (0.683) was
the lowest loading, and this is still within the minimum acceptability criterion. Overall, the
CFA results confirm the adequacy of the measurement model and the use of the constructs

in the next Multiple Regression Analysis.

4.5 Hypothesis Testing

The hypothesis testing procedure was done using structural model with the variables of
Communication, Training, and Employee Involvement as independent variables and Safety
Culture as dependent variables. The aim of this stage was to see if the three organizational
factors proposed in theory had a statistically significant positive effect on the aircraft

maintenance organizations safety culture.
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The structural model showed a large explanatory power, with the summary results presented
in Table 8. The model accounted for about 70.6% of the variance in Safety Culture (R? =
0.706), suggesting that the model explained the majority of the variance in the dependent
variable. The adjusted R? value was 0.699 which showed that the model was stable after
considering the number of predictors. Furthermore, the overall regression model was
statistically significant with F = 100.959 and p < .001, meaning that the set of predictors

explained safety culture meaningfully.

Model Indicator Value
R? 0.706
Adjusted R? 0.699
F-statistic 100.959
Model p-value <.001

Table 8: Model Summary

All three relationships were positive, but only one was significant at the traditional p < .05
level. Communication had a positive but non-significant effect on Safety Culture (f =0.129,
SE = 0.121, t = 1.064, p = .290). That is, with good communication, the strength of the
safety culture was not strong enough to support H1. Thus, the hypothesis H1 was rejected.

Training was also positively related to Safety Culture in a non-significant manner (f =0.122,
SE =0.072, t=1.692, p = .093). The direction of the coefficient was in the same direction
as that predicted by the theory, but the p-value did not meet the .05 criterion. Thus, the
evidence did not support the link between training quality and safety culture as a stand-alone

predictor. Thus, H2 was not supported.

In contrast, there was a strong, positive and statistically significant relationship between
Employee Involvement and Safety Culture (3 =0.632, SE=0.113,t=15.576, p <.001). This
finding shows a positive correlation between higher levels of employee participation,
empowerment and involvement in processes related to safety and the perceptions of an

exceptionally good safety culture. Of the three predictors, only Employee Involvement was
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a statistically significant predictor of Safety Culture and was the strongest. Thus, we assume

that H3 was supported (Table 9).

Safety Culture in Aircraft Maintenance”

Hypothesis Relationship Standardized 8 SE t-value | p-value Result

Communication — Not

H1 Safety Culture 0.129 0.121 1064 290 Supported
Training — Safety Not

H2 Culture 0.122 0.072 1692 .093 Supported

Employee
Involvement —
H3 Safety Culture 0.632 0.113 5576 <.001 Supported

Table 9: Hypothesis Testing Results

Based on the findings, it can be concluded that, in the current sample, the overall level of
safety culture is best directly linked to how engaged the employee is in safety processes.
This is particularly significant to aircraft maintenance organizations, as it suggests that the
improvement of safety culture may not be achieved solely through means of formal
communication systems or training. Rather, staff should sense that they have a contribution
to make in the discussion, in the identification of risk, in the reports and in the process of

improving procedures.

The lack of significance for the Communication and Training variables must not be
interpreted as a lack of importance of these variables. Due to their positive coefficients, both
variables will move in the same direction as expected. If Employee Involvement is added to
the same structural model, however, its predictive ability outweighs the explanation of
Safety Culture. This could indicate that communication and training are more effective if

they lead to the 'active employee' and the ownership of safety practices.
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Figure 8: Standardized Path Coefficients
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Figure 9: Statistical Significance of Hypothesized Paths

Overall, the results from the hypothesis testing support the conceptual model in part. The
path from Employee Involvement to Safety Culture was the only path to reach statistical
significance in the model, accounting for a large portion of variance in Safety Culture.
Therefore, the empirical evidence supports H3 but does not support H1 and H2. The

presence of this finding emphasizes the importance of employee involvement as one of the
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most important organizational factors to enhance safety culture in aviation maintenance

settings.

4.6 Multiple Regression

A multiple linear regression analysis was conducted to explore the amount of variance in
Safety Culture that can be explained by the three organizational factors studied in this
research (Communication, Training, and Employee Involvement) in aircraft maintenance
organizations. Communication, Training, and Employee Involvement were all included as
independent variables, and Safety Culture was used as the dependent variable. This analysis
method was chosen because it allows to assess the unique contribution of each predictor,
while accounting for the contribution of the other predictors; this approach will give a full

picture of the proposed conceptual model.

Pearson correlation coefficients were first analyzed to determine the relationships between
study variables before estimating the regression model. All organizational factors showed
positive relationships with Safety Culture as shown in Table 10. The highest correlation was
found between Employee Involvement and Safety Culture (r = 0.832); followed by
Communication (r=0.789) and Training (r = 0.654). In addition, moderate to strong positive
intercorrelations were found among the independent variables, such that higher scores on
the organization communication variable were consistently associated with higher scores on
the other variables. The correlations were fairly good but not too high so that the regression

could be continued.

Employee

Communication | Training | Involvement | Safety Culture

Communication 1,000 0,737 0,904 0,789
Training 0,737 1,000 0,693 0,654
Employee Involvement 0,904 0,693 1,000 0,832
Safety Culture 0,789 0,654 0,832 1,000

Table 10: Correlations
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The overall performance of the regression model is summarized in Table 11. Results show
that the proposed model has a high level of explanatory power of the model (R* = 0.706)
and that the three model constructs, Communication, Training, and Employee Involvement,
explain variance of 70.6% in Safety Culture. The coefficient of determination after
adjustment for the number of predictors was 0.699, which is very close to the coefficient of
determination in the original model. Furthermore, the overall model was statistically
significant (F = 100.959, p <.001), indicating that the three organizational factors together

have a significant explanatory power of Safety Culture in aircraft maintenance

organizations.
Adjusted R
Model R Square Square F Sig.
1 0,706 0,699 100,959 0,000

Table 11. Model Summary

The overall model significance was confirmed and then each predictor's contribution was
evaluated by looking at the standardized regression coefficients. Communication had a
positive standardized coefficient (beta = 0.129), as presented in Table 12, which suggests
that a better organizational communication is related with an improvement in the level of
Safety Culture. This relationship was not statistically significant (t = 1.064, p = .290),
though. Because of this, communication has a positive contribution to the model, but it is
not that much when compared to the effect of the other organizational variables when taken

together.

Likewise, Training had a positive standardized regression coefficient (B = 0.122), indicating
that a high perception of training is a positively associated factor with the perception of
Safety Culture among employees. However, this correlation was not statistically significant
(t=1.692, p =.093). Although training is an integral part of aviation safety management

systems, it is found that without the support of wider organizational practices that encourage
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safety behaviours, training alone is unlikely to impact employees' perceptions of safety

culture.

On the other hand, Employee Involvement was the best predictor of Safety Culture. The
standardized regression coefficient was significantly greater than the other predictors (f =
0.632) and highly statistically significant (t = 5.576, p < .001) as shown in Table 12. The
outcome shows that companies that promote employees to actively engage in safety decision
making, hazard identification, reporting of hazards and the continuous improvement process
have significantly higher odds of having a positive organizational safety culture. This
coefficient's value suggests that Employee Involvement is the primary form of
organizational mechanism that affects employees' perceptions of their work environment

when it comes to safety, in the current sample.

Model Predictor Standardized Beta | Std. Error t Sig.
1 (Constant) 0,000 0,048 0,000 1,000
1 Communication 0,129 0,121 1,064 0,290
1 Training 0,122 0,072 1,692 0,093
1 Employee Involvement 0,632 0,113 5,576 0,000

Table 12. Regression Coefficients

The results of the regression were directly used to test the proposed research hypotheses.
The hypothesis of positive relationship between Effective Communication and Safety
Culture (H1) was disregarded because there was no statistical significance as summarized
in Table 9. Similarly, H2, which hypothesized a positive relationship between the quality of
training and Safety Culture was not supported. H3 on the other hand, was supported and
revealed that there is a significant positive relationship between Employee Involvement and

the Safety Culture in aircraft maintenance organizations.

Overall, the multiple regression analysis is a good demonstration of the successful
explanation of a significant variance in Safety Culture by the proposed model. Relationships
between communication and training and the dependent variable were positive, but neither

predictor was statistically significant once the other organizational factors were controlled.
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However, when looking at both the organizational practices and the attitudes and behaviors
of employees, Employee Involvement proved to be the main factor determining Safety
Culture, which indicates that meaningful employee involvement is the most important
aspect of organizational practice to strengthen attitudes and behaviors for safety in aircraft
maintenance organizations. The results of these findings support the importance of
implementing participative safety management strategies that enable maintenance personnel

to engage actively with organizations' safety performance in an empirical way.
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5. Discussion and Practical Implications

5.1 Discussion of Findings

The results of the present study contribute significantly to the empirical evidence regarding
the organizational factors influencing safety culture of aircraft maintenance organizations.
The statistical analysis showed that the proposed structural model accounted for a high
amount of variance in the safety culture, suggesting that the internal organizational practice
plays an important role in shaping the perception and attitude of the employees towards
safety. More specifically, the most important and only statistically significant employee
involvement predictor for safety culture was found to be employee involvement, with
communication and training showing positive (but not statistically significant) relationships
with the dependent variable. The results of this study partially confirm the conceptual
framework of the study and provide a rich understanding of the organizational dynamics of

maintenance.

The results related to employee involvement were supportive of the findings from the
literature review that focused on the key contribution of participative safety practices in
high-risk operational work. The statistical significance of employee involvement indicates
that increased involvement in discussions, reporting, and participation in decisions
regarding safety is more likely to lead to positive safety attitudes among maintenance
personnel. This research reinforces the notion that safety culture is not something that can
be achieved by formally setting down rules or regulations but must also involve engagement
from the operational side of the organization through frontline staff. Previous studies have
also suggested that employee involvement fosters a sense of ownership among employees
and promotes proactive safety actions (Abeje & Luo, 2023). The experience of being
involved in a safety process seems to increase an individual's responsibility and an overall
sense of safety awareness among aircraft maintenance personnel, working under a

technically challenging environment and tight time constraints.

The results also support the theoretical tenets of the High Reliability Organization (HRO)
theory mentioned earlier in the dissertation. Individual members from HRO-oriented

organizations are encouraged to actively participate in identifying risks and solving
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problems as part of their operations, creating a sense of decentralized risk awareness
(Paidisetty et al., 2024). The present findings suggest that a participatory work organization
may be especially beneficial in maintenance environments because employees, even though
not in management, may have first-hand knowledge of the shortcomings of procedures, lack
of communication, and technical risks that are not evident at managerial levels. Thus,
employee involvement seems to be not only an organizational practice but also an
instrument, which can be used by maintenance organizations to enhance the operational

resilience and to reinforce safety-related behavior.

Among the other resources, communication had a positive effect that was not statistically
significant on safety culture. Respondents' perceptions of communication systems were
mostly positive in the descriptive analysis; however, the structural model indicates that
communication alone may not be a strong enough predictor to create better perceptions of
safety culture when other organizational factors are analyzed concurrently. This result partly
contrasts with research that shows that communication is a key factor in safety performance
(Kavalela et al., 2024). But it doesn't mean the same thing to say that communication is not
important in any aircraft maintenance organization. Instead, it can be a clue that
communication mechanisms have a less direct influence on safety culture via other

organizational mechanisms like involvement, building trust, and reporting readiness.

The results may be analyzed in the context of Safety Climate Theory. Safety climate
research indicates that organizational safety priorities are formulated by employees in
addition to formal communication, through observing organizational practices and
managerial behavior (Truong & Lee, 2025). Communication systems therefore can only be
meaningful if employees feel their concerns are truly listened to and considered in decision
making in the organization. In this sense, communication can work better when it is
integrated with participatory organizational patterns that make the exchange of information

an active involvement of the organizations.

Likewise, training showed a positive, but non-significant, association with safety climate.
This is significant because the descriptive statistics indicated that the respondents' ratings of
the training practices were highly positive regarding awareness of the consequences of a
maintenance error and technical preparation. The lack of statistical significance for the

structural model may reflect that training in the maintenance organization is not viewed as
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an operational requirement that differs from other organizations, but as a standardized
requirement that does not have a strong impact on the overall perception of the
organization’s culture. Training programs may be required in highly regulated contexts, and
may also be standardized and mandated across organizations, thus minimizing variation in

participants' training evaluations.

However, the overall results are in line with the previous studies which have highlighted the
significance of the continuous professional development and technical skill in aviation
maintenance operations (Timjerdine et al., 2024). Training continues to be a vital
component in keeping procedures accurate, systems reliable and safety responsibilities. The
current findings indicate, however, that training by itself is insufficient to build a strong
safety culture, unless employees could actively use their knowledge in the organization’s
safety processes. This is consistent with the Swiss Cheese Model, which identifies safety
failures because of technical failure and because of latent organizational failures that impact

operational activities (Suebsuwong, 2024).

A second notable remark relates to the moderate perceptions about some aspects of safety
culture, including the aspects related to operational pressure and/or safety prioritizing under
time pressure. Participants reported that production pressure can sometimes put demands on
maintaining a safe approach. This discovery aligns with general concerns concerning
workload intensity, fatigue, and complexity in the aviation maintenance field (Dereje et al.,
2025). Within relatively positive communication and training environments exist
operational pressures which can continue to generate potential vulnerabilities that can

impact decisions related to maintenance.

The study's overall results add to the aviation safety literature by providing empirical
evidence that organizational practices have different effects on the nature and extent of
organizational safety culture within aircraft maintenance settings. The results indicated that
communication and training are also important organizational factors, but that employee
involvement is the most significant factor among the perceptions of maintenance personnel
regarding the safety culture. This discovery goes beyond the mere compliance-driven safety
management system to highlight the need to adopt more participatory approaches to safety,
bringing front line workers into the safety system and into the organizational learning

process.
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5.2 Practical Implications

The results of this research have several significant implications for aircraft maintenance
organizations, safety managers, and aviation regulatory bodies. While all three
organizational factors showed positive correlations with safety culture, employee
involvement was the most significant and positive factor that statistically explained safety
culture in the model. This finding implies that maintenance organizations should not see
safety as just a process or compliance issue, but rather as a process involving participation

by the front-line people in not only safety-related work, but also in decision making.

The findings emphasize the need for maintenance organization environments that encourage
maintenance personnel to be actively involved in safety activities for aircraft maintenance
organizations. Frontline technicians and engineers have first-hand experience on how to
maintain the equipment, the operational demands, and what is technically risky. Therefore,
organizations that provide opportunities for everyone to participate in safety discussions,
processes for improving procedures, and processes for identifying hazards may increase the
likelihood of shared responsibility for safety outcomes (Paidisetty et al., 2024). The study
results indicate that a safety culture becomes more effective when employees feel they are
not just ‘followers’ of procedures, but also part of the organization's safety performance.
From an operational standpoint, the maintenance organizations should be made more
participatory in safety meetings, open reporting systems should be promoted, and
operational personnel should be engaged in the processes of investigating safety incidents

and planning corrective actions (Bisbey et al., 2019).

The results also show that, despite not being statistically significant in the final structural
model, communication is still an important organizational tool. This positive relationship
indicates that there is still a role for communication practices in influencing safety
perceptions of maintenance personnel. As such, maintenance organizations should continue
to evolve formal and informal communication systems that enable the timely and accurate
flow of operational safety information. Effective communication is consistently highlighted
in literature as a key factor that can prevent misunderstanding, inconsistencies in procedures,
and coordination problems in maintenance settings (Kimeria et al., 2022). For this reason,

it is important that organizations invest in the following: Documentation of maintenance
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procedures is improved, there is a standardized reporting procedure, digital communication
platforms are in place and briefing systems between technicians, supervisors and
organization members are structured. Two-way communication improvement can also help
organizations gain insight into the realities they face in their operations from the front-line

maintenance team (Pratama & Caponecchia, 2025).

Even if a significant relationship between training and performance did not occur during the
hypothesis testing phase, there are significant practical implications that may be drawn from
the training practices. The descriptive analysis revealed positive perceptions about training,
including awareness of the consequences of maintenance errors and procedures for
operation safety. This is an indication that the maintenance organizations already value the
significance of technical and safe education. The results suggest that training does not
necessarily lead to improved safety culture unless workers are also empowered to implement
their lessons learned in a participatory organizational system. From a practical perspective,
maintenance organizations need to shift away from training to mere compliance and include
more on human factors, scenarios, fatigue and proactive risk identification (Olaganathan,
2024). Airplane maintenance facilities are constantly changing with new technologies,
procedures, and regulations, which is why continuous professional development is

necessary (Timjerdine et al., 2024).

The research also offers significant implications for safety managers working in an aviation
maintenance context. Safety managers have a pivotal role to play in the process of making
safety policies real in daily operations. The results indicate that rather than only focusing on
compliance-based monitoring from above, organizational trust, employee engagement and
proactive reportage should be highlighted in effective safety management. Safety managers
should therefore aim to establish a “just culture” that places emphasis on employees'
psychological safety in disclosing hazards, operational issues, and procedural shortcomings
without risk of unjustified blame or punishment (Rodrigues & Filho, 2025). These can foster
organizational learning and enhance the ability to detect and recognize potential operational

issues early, preventing them from developing into safety events (Newman & Scott, 2022).

In addition, any safety manager should understand that safety culture cannot be created by
documentation or regulations compliance but by consistency of organizational behavior and

managerial actions. Staff continually assess management's focus on safety under pressure,
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on schedule, or when productivity is a concern. As mentioned in the literature, employees
are more likely to adhere to safety protocols and engage in reporting systems when they are
in sync with the perception of the organization (Truong & Lee, 2025). Therefore, safety
managers need to keep safety in focus throughout everyday maintenance activities and

embed safety considerations into decision making processes.

The results are also very material for the aviation regulators and aviation policy makers who
have the responsibility for aviation safety performance. Traditionally, regulatory authorities
have been very focused on technical compliance, inspection procedures, or documentation
requirements. These dimensions may be required but as shown in the current study, the
organizational and behavioral dimensions are also crucial for the process of safety culture
formation. Thus, aviation regulators must focus more on organizational safety climate
assessments, employee engagement indicators and communication effectiveness in aviation

safety audits and organizational evaluations (Al-Dmour et al., 2025).

Furthermore, regulators might incentivize maintenance organizations to put more structure
into employee participation arrangements in Safety Management Systems (SMS).
Communication, learning and safety promotion are already recognized as key areas of safety
management within the existing SMS frameworks (Khalid et al., 2021). The results of this
study, however, suggest that employee involvement could be a more critical factor to be
considered as a practical measure of safety culture in maintenance operations, in addition to
being a strong one. The material for regulatory guidance may evolve accordingly, to
promote participatory safety governance approaches that develop the participation of

operational personnel in safety governance activities.

The practical implications of the study have shown that the development of the safety culture
in aircraft maintenance organizations relies heavily on technical systems and the adherence
to procedures, but also on the organizational culture that fosters trust, communication,
ongoing learning and employee involvement. The results support the understanding that
safety culture is a phenomenon of the organization, and every day interaction, operation
behavior and whether employees are indeed inserted into the safety management process

are the factors shaping the safety culture.
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5.3 Managerial Recommendations

Based on the results of the present study, it can be concluded that practices in an organization
are the key determinant of safety culture in aircraft maintenance. Specifically, employee
involvement was found to be the best predictor of safety culture, with positive relationships
between communication and training with safety-oriented perceptions and behaviors. From
these conclusions, a few management recommendations are suggested to help aircraft
maintenance organizations to improve their internal safety policy and decrease the risk of

operation failures caused by maintenance.

Improving organizational communication systems is one of the key management challenges.
Aircraft Maintenance Operations are highly technical operations performed under
operational pressure and where lack of, or delay in, information can lead to a high
probability of errors. The results of the study indicate that the quality of communication is
considered as an important part of operational safety by employees. Therefore, a more
defined and formal communication process between technicians, supervisors, engineers,
and management teams should be developed for maintenance organizations. Safety related
information should flow quickly and regularly between operational levels, particularly when
transitioning shifts, giving technical updates, planning maintenance, etc. Additionally, open
communication reduces ambiguity and standardization in the execution of maintenance
procedures (Kimeria et al., 2022). In the real world, companies need to raise the frequency
of safety briefings, enhance digital recording methods and make sure that critical staff

members can access fresh maintenance methods and security documentation easily.

Beyond that, management needs to be actively involved in promoting non-punitive reporting
of safety issues. Employees are more inclined to report operational hazards and procedural
inconsistencies when they believe that management focuses on learning instead of blaming
(Bhattarai et al., 2022). Therefore, maintenance organizations have to create reporting
environments that are transparent, trustful and confidential. These can help organizations
learn, as management can recognize potential operational hazards before they become major
incidents. This recommendation corresponds well with the overall concept of safety culture
and Safety Management Systems that seek to identify hazards proactively and encourage

the ongoing learning processes within the organization (Rodrigues & Filho, 2025). It is
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imperative that managers consider safety reporting as a strategy for improving operations,

rather than just a compliance process.

One of the most important recommendations made is the improvement of the recurrent
training programs. The results of the descriptive study showed high perceptions of the values
of training, particularly in relation to safety implications of maintenance errors. However,
the aviation maintenance industry is constantly changing with technology developments,
regulatory changes and growing complexity. The goal of training should therefore not be
thought of as a single event, but rather as an ongoing organizational process. Maintenance
personnel should be regularly subjected to refresher training covering technical ability,
human factors, risk awareness for operations and procedural obedience (Timjerdine et al.,
2024). Ongoing professional development can provide reinforcement to employees for
making decisions that are safe, reinforce abilities to respond to new operational challenges

and enhance their ability to adapt to new challenges.

In addition, the training should not only address technical instruction but also include
scenarios that involve safety. Also, managers need to ensure training programs are not just
technical but also include real-life safety-related scenarios, related to maintenance, as well.
Studies in aviation maintenance have shown that human factors, including fatigue, workload
stress, communication breakdowns, and adherence to procedures, can play a pivotal role in
the occurrence of maintenance errors (Olaganathan, 2024). Recurrent training therefore
should include operational simulations, case-based learning and incident analysis exercises
for maintenance personnel to be able to identify how the organization’s conditions may
affect human performance during maintenance tasks. These training practices can help to
enhance operational awareness and develop employees' skills to identify and address safety

hazards in actual work environments (Prasad et al., 2024).

The main managerial implication of the present study is related to employee involvement.
The results of the statistical analysis showed that there was only one organizational factor
that had a statistically significant direct effect on safety culture: employee involvement. The
result indicates that the traditional hierarchical and top down safety management approach
should be replaced with more participatory safety management approaches in maintenance
organizations. Frontline workers have first-hand experience with issues, inefficiencies, and

real-world safety concerns. Hence, it is important that managers engage technicians and
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engineers in safety discussion, operational evaluation and procedural improvement efforts
(Paidisetty et al., 2024). Employee involvement can reinforce organizational ownership of

safety and contribute to employees to commitment towards safe maintenance practices.

In the real world, formal arrangements should be created to facilitate employee involvement
in decisions affecting safety. These can include safety committees, employee feedback
systems, operational review meetings and collaborative risk assessment meetings.
Incorporating frontline operational experience into an organization’s safety processes can
help enhance the usability and uptake of safety procedures. Meanwhile, employee
empowerment increases employee-management trust, which is viewed as a key factor in the

development of mature safety cultures (Bisbey et al., 2019).

A second key recommendation is that managers need to be visible and present in the
maintenance environments. Safety culture is strengthened when workers see management
placing a strong emphasis on safety in the workplace, not just in policies and procedures. It
is therefore important for managers and supervisors to have regular contact with the
maintenance staff, address any concerns openly and continually demonstrate commitment
to safety goals. This operational interaction can help reinforce that safety is a priority and is

more than just a regulatory requirement for employees (Adjekum & Tous, 2020).

In conclusion, the study results indicate that creating a successful safety culture in an aircraft
maintenance organization involves a combination of effective communication, ongoing
training, and employee involvement. While regulatory compliance is still critical to aviation
maintenance, the results show that the internal social and operational environment that
management practices create has a strong effect on organizational safety performance.
Maintenance organizations looking to lower maintenance risks due to the way things are
done should therefore not only ensure that procedures are followed but they should also
build up the organization to enhance the culture of safety behavior and joint responsibility

for operational safety.
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6. Conclusions

6.1 Limitations of the Study

Although the present study contributes to the knowledge of the organizational factors that
affect the creation of a safe work environment in aircraft maintenance organizations, some
limitations should be noted while trying to understand the results. The limitations are mainly
due to the sample size, geographical range of the study and self-reported data collection
techniques. It is essential to understand these limitations as they will impact the
generalizability of the conclusions drawn from the findings across the larger aviation
maintenance industry and even the understanding of the statistical relationships found in

this study.

The sample size of the research is one of the limitations. The total number of valid responses
was only 130, although this is an acceptable number for quantitative data analysis and the
use of procedures, the sample size is still very limited in comparison with the global
workforce in aircraft maintenance. Aviation maintenance is a specialized and operationally
demanding sector, that poses challenges in accessing big numbers of participants across
organizations and at operational levels. As pointed out in the methodological literature,
making use of non-probability sampling methods often has restrictions on
representativeness, as participants are selected not in line with random sampling methods
but by being accessible and willing to participate (Rahman, 2022; Pace, 2021). Although
the current sample size was deemed sufficient to perform statistical analysis, the reliability
analysis, CFA procedures, the size of the sample may have increased the statistical stability
of the structural model and the generalizability of the results to various maintenance settings.
Additionally, there were also a relatively small number of respondents in some occupational

groups, which may have restricted the depth of the analysis of managerial perceptions.

The second limitation is related to the geographical extent of the study. The research centers
on participants from selected aviation maintenance organizations and professional networks
and does not include a sample size that is representative of the global aviation population
distributed across various aviation regions. Maintenance activities can vary significantly

from one country to the next, culture to culture, technology to technology and standard to
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standard. The existing literature in aviation safety has emphasized that the culture of an
organization or a nation can impact on the perceptions of safety culture within a specific
workplace, such as an airport, by influencing how employees communicate, report issues,
and view the management's dedication to safety (Pratama & Caponecchia, 2025). The results
from the present research might, therefore, be the result of the operating conditions and
working practices of the selected maintenance environments and not the overall
international aviation maintenance industry. Especially, the differences in the
implementation of safety management systems, the regulatory bodies and the structure of
the workforce among countries can create different organizational dynamics than those that
are found in the present analysis. Hence, care should be taken in trying to extrapolate the

results to maintenance organizations with different cultures or regulations.

Another constraint is that the focus is largely on self-reported questionnaire data as the main
source of data. Questionnaires are popular instruments in the study of organizational and
safety culture due to their ability to provide systematic data on perceptions and attitudes
from a relatively large number of people, but their use presents a number of methodological
risks. In highly regulated industries like aviation, participants might inadvertently answer in
a socially desirable way since their actions are closely tied to professional responsibility and
organizational compliance expectations, which are critical to aviation safety and security.
Therefore, some of the organizations or attitudes represented by respondents may have been
stated in a more positive light than might be reflected in practice while they are operating.
An analogous issue has been noted in safety culture studies, in that workers may be reluctant
to provide all of the critical feedback they may have on organizational weaknesses or

procedures, even when asked anonymously (Churruca et al., 2021).

Furthermore, the cross-sectional design of the questionnaire does not allow the study to
reflect any changes in safety culture over time. As operations under pressure, regulations
change, investigations of accidents, or organizational restructuring occur, the practices of
organizational communication, employee participation and training effectiveness may
change. The present study, however, only captures one measurement time and as such is
unable to provide a full assessment of the change in safety culture over time in maintenance

organizations. This is relevant as safety culture is understood as a continuous phenomenon
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of organizational learning and adaptation, rather than a fixed organizational trait (Bisbey et

al., 2019).

Further, the use of perceptual data, a limitation of the study, allowed only for subjective
assessment of the organizational practices, and not on objective operational indicators of
safety like incident records, audit results, maintenance error rates, or safety performance
ratings. Perceptions are key to the concept of safety climate and safety culture, but the lack
of operational performance data also hampers the direct link between organizational factors
and measurable maintenance safety outcomes. Thus, the study mainly examines the
perceived influences on safety culture within the organization and not the actual

effectiveness of the maintenance safety systems that are in place.

Finally, the emphasis of the research was on communication, training and employee
involvement as three organizational factors. The variables chosen were theoretically and
empirically supported in literature, yet other variables that could be considered influential
on the organization were not integrated into the conceptual model. Other factors like
leadership style, fatigue management, workload pressure, organizational justice and
resource allocation can also have a significant impact on the safety culture in aircraft
maintenance organizations (Dereje et al., 2025, Haruna & Taiwo, 2024). The present model
is thus not to be understood as a comprehensive depiction of all the determinants of

maintenance safety culture within organizations.

In summary, while these restrictions do not negate the validity of the study, they point to a
number of methodological and contextual factors that must be recognized when making

inferences from the results and planning future studies of aviation safety.

6.2 Recommendations for Future Research

The results of the present study add empirical data to the knowledge of organizational
factors affecting safety culture in aircraft maintenance organizations, but there are a number
of areas where further research is warranted. The results of the present research along with

the identified limitations in literature review and methodological design suggest that further
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studies are needed to provide a more holistic understanding on how safety culture is formed

1n maintenance environments.

One of the key recommendations is the development of cross-country comparative studies.
The above research is conducted in context of operational and cultural setting, whereas the
previous research showed that national and organizational culture can have a great influence
on the perception of safety, communication, and behavior of the employees on the aviation
environment (Pratama & Caponecchia, 2025). The way aviation maintenance organizations
apply safety practices and organizational management in other regulatory, economic, and
cultural environments can be very different. It may therefore be useful to analyze and
compare the impact of communication, training and employee involvement on safety culture
between countries and/or regions of different aviation systems. These investigations may
also help regulators and multination aviation organizations to identify common
organizational practices that will have a consistently positive effect on safety culture,

irrespective of the operational conditions. (Yorio et al., 2019)

Additional studies on aviation safety culture should also continue to broaden the range of
methods employed in aviation safety culture studies. The present study used a quantitative
survey design and Multiple Regression was used to statistically analyze relationships
between organizational variables and safety culture, which is appropriate for the type of
study. However, the situational complexities and context of maintenance workers' daily
work may not be fully understood using quantitative methods. Other researchers also have
shown that organizational safety practices are not just directly measurable; they are also
influenced by informal interactions, routine working practices and perceptions of the
workplace (Bisbey et al., 2019). Future research might include qualitative techniques such
as semi-structured interviews, focus groups or case studies using observation of technicians,
supervisors, engineers, and safety managers. Qualitative research might help explain why
some organizational practices are effective in fostering safety-oriented behavior in

maintenance operations, while others are not.

Specifically, qualitative research can provide a deeper understanding of the results of the
current study, which found that Communication and Training did not have statistically
significant direct effect in the structural model, while Employee Involvement was the

strongest predictor of Safety Culture. While quantitative analysis revealed the statistical
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relationships, qualitative methods could delve into the operational mechanisms that support
these relations. For instance, future scholars may want to explore the perception of
communication systems as procedural, or the perception of training programs as
compliance-based versus operationally relevant by frontline maintenance staff (Haruna &
Taiwo, 2024). These interpretations might enhance the explanatory power of ongoing future

safety culture studies.

Still another essential suggestion is related to the use of sequential research designs. The
current study used the cross-sectional method to collect data from employees. Safety culture
is not a fixed organizational trait, but rather is continually developing as a consequence of
organizational learning, operational incidents, management change, technological advances
and regulatory changes (Truong & Lee, 2025). Longitudinal studies would thus be able to
give a more dynamic view of the evolution of safety culture in the organization of aircraft
maintenance. If taken over multiple points in time, the repeated measurement would enable
researchers to see if there is any measurable difference in perceptions and behaviors of
safety because of the communication system changes, training changes, or employee

participation changes.

Longitudinal studies would also be of tremendous value for assessing the long-term impact
of implementing SMS in maintenance organizations. Past research has highlighted the need
to build safety culture over time across an organization through ongoing initiatives and not
one-off efforts, (Adjekum & Tous, 2020). Future studies may track results over multiple
years to see how changes to the organization, safety promotion, or human factors over time
affect safety culture maturity. These studies would be able to give more robust evidence of

causal relationships between organizational practice and operational safety outcomes.

A potential weakness of the conceptual framework is that it does not include other
organizational and human factors variables that could be explored by future researchers.
Finally, according to the literature, fatigue, workload pressure, supervisory leadership,
procedural complexity, and organizational justice could be other factors affecting
maintenance related safety behavior (Dereje et al., 2025; Suebsuwong, 2024). Future studies
on the formation of safety culture in aircraft maintenance contexts could benefit from the

incorporation of such factors into their models. Likewise, future models could explore
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mediation and moderation relationships between variables, while not examining the direct

relationship between the variables.

Finally, future research should continue to focus on the frontline maintenance workers'
point-of-view. Past literature has tended to focus on managerial or systems perspectives,
and comparatively little on technicians' operational experiences (Haruna & Taiwo, 2024).
As maintenance employees are in more direct contact with the technical systems,
operational procedures and restrictions on organizational activities, their perception
continues to play an important role in the understanding of how safety culture works in
practice. Further empirical study focusing on frontline operational personnel could thus

significantly add to the scientific understanding and real-world aviation safety management.

In general, future research should strive to create more comprehensive models of safety
culture based on context and longitudinal analysis in the field of aircraft maintenance
organizations. These efforts would further build the empirical basis of aviation safety
research, and contribute to the evolution of better ways to organize maintenance operations

to reduce safety risks.

6.3 Conclusion

This research focused on the impact of organizational dimensions on safety culture in
aircraft maintenance organizations, specifically communication, training and employee
involvement. The results indicate that the safety culture in maintenance is not only
determined by regulatory requirements and technical systems, but also by the internal
organizational conditions which affect the perception, interpretation and implementation of
safety procedures into day-to-day operational activities. This finding aligns with the overall
aviation safety literature, which suggests that human factors and organizational processes
continue to play key roles in ensuring the reliability of complex aviation systems (Bisbey et

al., 2019; Prasad et al., 2024).

A key finding of the study is the fact that employee involvement is a prime driver of safety

culture. The statistical analysis revealed that only the organizational variable of employee
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involvement in the study had a statistically significant positive correlation with safety
culture in the structural model. The findings indicate that when employees are actively
involved in safety related discussions, reporting and decision making, it is easier for
maintenance organizations to build a strong safety culture. The discovery further bolsters
the argument that operational information in the front lines is a critical piece of knowledge
that directly influences hazard identification and proactive safety management (Paidisetty
et al., 2024; Naji et al., 2022). When organizations encourage maintenance employees to
participate, empower and share responsibility for operational risks, they seem to be more
involved in contributing positively to safety outcomes than when they are passive recipients

of safety procedures.

The results also suggest that, although these dimensions of communication and training
were not statistically significant in the final structural model, they are still important
dimensions of the organizational setting. Overall, respondents' perceptions were positive
about communication practices and training quality, in relation to the clarity of information
about safety, supervisory communication and consequences of maintenance errors. The
findings indicate that communication and training are still fundamental mechanisms that
facilitate operational coordination and technical skills for maintenance in the operation
(Kimeria et al., 2022; Timjerdine et al., 2024). However, these organizational mechanisms
might be much more effective when turned into active employee involvement and
organizational engagement, if not statistically significant. However, if employees are not
actively working to build a safety culture within their organization, in practical terms,

communication and training might not be enough.

Another important finding is the overall connection between organizational systems and
human performance within aviation maintenance tasks. This study reinforces the view that
maintenance safety is not limited to a technical reliability or procedural compliance. Rather,
safety culture is formed through the interplay of organizational structures, operational
practices and perceptions formed by employees under complicated maintenance conditions.
This interpretation is closely related to the theoretical principles of the Swiss Cheese Model
and High Reliability Organization theory, which focuses on organizational resilience,
learning from mistakes, and operational awareness to avoid safety issues (Suebsuwong,

2024; Paidisetty et al., 2024). These results thus confirm that the practice of aircraft
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maintenance has to be understood as an organizational issue, a perspective which goes

beyond the individual and technical one.

The study also makes contribution to the literature because it is a study which tackles an
important empirical gap especially for aircraft maintenance organizations. Past studies on
aviation safety have often focused on cockpit activities, pilots’ decision making, and flight
management, with maintenance areas having received less empirical focus than other areas
(Pratama & Caponecchia, 2025). The research directly addresses maintenance personnel,
engineers, supervisors and quality managers, offering evidence for the effects of
organizational conditions on safety perceptions of the individuals who are directly engaged
in maintenance processes. This work thus continues the existing body of literature on
aviation safety culture by providing a maintenance-driven perspective of organizational

safety culture.

In general, the studies showed that organizational practices is a significant determinant in
aircraft maintenance organizations' safety culture. Communication and training were still
seen as critical operating processes, but this study found employee involvement to be the
most consistent predictor of safety culture. The results indicate that organizations interested
in the improvement of maintenance safety performance should take one step further than
only compliance-based approaches and foster a culture in which employees are actively
engaged in safety-related processes, organizational learning and operational improvement
programs. By increasing participation, using clear and transparent communication systems,
and providing ongoing support from the organization, maintenance organizations can
improve safety awareness, lower the risk of maintenance-related mistakes and increase the
long-term reliability of operations in the aviation industry (Truong & Lee, 2025; Haruna &

Taiwo, 2024).
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Appendix A: Questionnaire
In each of the following Sections A to D, please indicate your level of agreement with the

sentences included using the following scale: 1 = Strongly Disagree, 2 = Disagree, 3 =

Neutral, 4 = Agree, 5 = Strongly Agree

Section A: Communication

COMLI. Safety-related information is communicated clearly within my organization.
lo 20 30 40 5o

COM2. Technicians and supervisors exchange important maintenance information

effectively.
lo 20 30 40 5o

COM3. Employees are encouraged to report safety concerns without fear of negative

consequences.
1o 20 30 4 o 50

COM4. Communication between management and maintenance personnel supports safe

maintenance practices.

1o 20 30 4 o 50

Section B: Training

TR1. The training provided by my organization adequately prepares employees for safe

maintenance work.
lo 20 30 40 50

TR2. Safety training is regularly updated according to new procedures, technologies, or

regulations.
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TR3. Human factors and maintenance error prevention are sufficiently covered in training

programs.

Section C: Employee Involvement

EI1. Employees are encouraged to participate in safety-related discussions.

Section D: Safety Culture

SC1. Safety is treated as a core organizational value in my workplace.

lo 20 30 40 5o

SC2. Employees in my organization prioritize safety even under time pressure.
lo 20 30 40 50

SC3. The organization learns from errors and uses them to improve safety practices.
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Section E: Demographic Information

Please select the option that best describes you.

1. Gender
oMale

oFemale
oPrefer not to say

oOther
2. Age Group

o018-25

026-35

03645

046-55

056 and above

3. Current Position
oAircraft maintenance technician
oAircraft engineer
oMaintenance supervisor
oQuality manager
oSafety manager

oOther
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4. Years of Experience in Aircraft Maintenance

oLess than 1 year

o1-5 years

0610 years

o11-15 years

oMore than 15 years

5. Type of Organization
oAirline maintenance department
oMRO organization

oMilitary aviation maintenance
oPrivate aviation maintenance
oOther

6. Level of Education
oSecondary education
oVocational/technical training
oBachelor’s degree

oMaster’s degree

oDoctorate

oOther
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