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Abstract — The practice of outsourcing aircraft maintenance has be-
come increasingly prevalent in the aviation industry. This article exam-
ines the critical issue of how outsourcing impacts flight safety. While out-
sourcing maintenance offers potential cost savings and increased oper-
ational efficiency, concerns arise regarding its impact on flight safety.
The article delves into the potential risks associated with outsourcing,
including challenges in ensuring compliance with stringent safety regu-
lations and standards. The study explores how the geographical dis-
tance between airlines and maintenance providers may hinder effective
oversight and communication. It also addresses the potential implica-
tions of language barriers, cultural differences, and varying safety pro-
tocols on maintenance quality and safety outcomes. To gain a compre-
hensive understanding, the research draws on case studies and data
from aviation authorities and industry reports. The findings of this study
reveal that while outsourcing maintenance can yield economic benefits,
it also introduces inherent risks to flight safety that demand careful con-
sideration, even if it is not concluded that an outsourced maintenance
causes more safety issues. The article underscores the importance of
robust regulatory frameworks and stringent oversight mechanisms to
ensure that outsourced maintenance operations adhere to the highest
safety standards.
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1 Introduction

With the continuous growth of the aviation industry, airlines and aircraft op-
erators are constantly seeking ways to optimize their operations, improve ef-
ficiency, and reduce costs. One approach that has gained significant traction
in recent years is the outsourcing of aircraft maintenance. Delegating mainte-
nance tasks to third-party service providers, often located in low-cost coun-
tries, can offer potential financial advantages and allow airlines to focus on
their core competencies. However, this increasingly popular practice has
raised concerns about its impact on flight safety. The title of this article high-
lights the central question that lies at the heart of this investigation. As airlines
look beyond their own maintenance facilities for cost-effective solutions, the
potential risks and implications on flight safety demand thorough exploration
and analysis. This article aims to delve into the complexities surrounding the
outsourcing of aircraft maintenance and shed light on the delicate balance
between economic benefits and safety considerations.
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As the aviation industry continues to recover and expand, the need to en-
sure flight safety remains paramount. The maintenance is a critical aspect of
guaranteeing the airworthiness and reliability of the fleet. Therefore, under-
standing the implications of outsourcing on flight safety is of utmost im-
portance to aviation stakeholders, including airlines, regulators, and mainte-
nance service providers. In this article, we will examine the drivers behind the
growing trend of outsourcing, the potential risks and challenges associated
with this practice, and the measures required to uphold flight safety standards
in the midst of outsourcing arrangements. Through in-depth research, case
studies, and insights from industry experts, we aim to provide a comprehen-
sive analysis that will inform decision-makers in the aviation sector. By explor-
ing the nuances of outsourcing aircraft maintenance and its relationship with
flight safety, this article seeks to contribute to the ongoing discourse in the
aviation industry. Our objective is to provide valuable insights that will assist
aviation stakeholders in navigating the complexities of outsourcing while main-
taining an unwavering commitment to safety and the wellbeing of passengers
and crew.

In the following sections, we will delve into the key aspects of outsourcing
aircraft maintenance and its potential impacts on flight safety. Through a bal-
anced examination of the advantages and challenges, we hope to provide a
holistic view that fosters informed decision-making and enhances safety prac-
tices within the dynamic aviation landscape.

2 Methodology

To address the question of whether outsourcing aviation maintenance im-
pacts safety, our research is built upon a robust methodology that draws in-
sights from previous academic works and industry practices. We recognize
the complexity of this topic and aim to gain a comprehensive understanding
through a mixed-method approach, incorporating both qualitative and quanti-
tative data. We used, for this paper, research material that has been for the
author’s PhD thesis (Commine, 2020).

The first phase of our research consisted in the evaluation of previous stud-
ies that explored the safety implications of outsourcing, examining factors
such as maintenance provider capabilities, regulatory compliance, safety cul-
ture, and accident/incident data. In addition to this review, we used previous
conducted in-depth interviews with industry experts, including maintenance
managers, safety officers, and executives, to gain insights into their experi-
ences and perspectives on outsourcing maintenance activities. These inter-
views provided valuable qualitative data, offering real-world insights and shed-
ding light on specific challenges and benefits related to outsourcing.

To complement the qualitative data, we conducted case studies of selected
military aircraft operators that have outsourced maintenance operations.
These case studies allowed us to examine the safety performance of out-
sourced maintenance in specific contexts, considering factors such as the
type of maintenance tasks outsourced, the selection criteria for maintenance
providers, and the effectiveness of safety management systems. Our case
studies have been conducted after Yin's methods (Yin, 1994, 2003).
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The combination of literature review, interviews, and case studies provided
a comprehensive and multi-dimensional analysis of the safety implications of
outsourcing aviation maintenance. By triangulating these various sources of
data, we aimed to minimize bias and ensure the reliability and validity of our
findings.

It is important to acknowledge that while our methodology is robust, the
aviation industry is continuously evolving, and individual case studies may
have unique contexts that can influence results. Therefore, our findings should
be interpreted with consideration for the specific circumstances and opera-
tional practices of each airline or maintenance provider. Overall, our research
approach aimed to offer a comprehensive and evidence-based analysis of the
safety implications of outsourcing aviation maintenance, contributing valuable
insights to the ongoing discussion about maintaining safety standards in an
increasingly outsourced aviation maintenance landscape.

3  Avery particular case for considering outsoutcing

In the dynamic and safety-critical world of aviation maintenance, the pursuit
of excellence in safety and reliability has always been of paramount im-
portance. As the aviation industry faces increasing pressures to optimize costs
and enhance operational efficiency, the concept of outsourcing maintenance
tasks to third-party service providers has gained prominence (McGrath, 1998
; Commine, 2021; Demirtas, 2013). However, this practice raises pertinent
questions about its potential impact on safety and the ability to uphold the
status of aviation maintenance as a High Reliability Organization (HRO).

This chapter explores the intricate relationship between outsourcing and
the principles that define aviation maintenance as an HRO (Commine, 2020).
It delves into the convergence of two seemingly disparate concepts and ex-
amines how organizations can navigate this juncture to ensure that safety re-
mains uncompromised in an environment where operational tasks are en-
trusted to external entities. On one hand, outsourcing presents the potential
for cost savings and increased flexibility as airlines and aircraft operators del-
egate maintenance responsibilities to specialized service providers. On the
other hand, the concept of HRO embodies a culture of safety, vigilance, and
continuous improvement that is deeply ingrained within the aviation mainte-
nance industry (Weick, 2001). Balancing these contrasting elements is critical
to maintaining the highest standards of safety while realizing the benefits that
outsourcing can offer. Through a comprehensive analysis of industry prac-
tices, case studies, and insights from aviation experts, this chapter seeks to
shed light on how aviation maintenance can navigate the outsourcing land-
scape without compromising its status as an HRO. It explores the challenges
and opportunities presented by outsourcing and outlines strategies to ensure
that safety remains at the core of all maintenance operations. In the following
sections, we will examine the key principles that define aviation maintenance
as an HRO and explore how these principles can be effectively integrated into
outsourcing arrangements. By understanding the synergies between out-
sourcing and HRO, we aim to equip organizations with the knowledge and
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tools to make informed decisions that optimize efficiency while safeguarding
the high standards of safety that define the aviation maintenance industry.

3.1 The aviation maintenance as a high reliability organization (HRO)

Aviation maintenance, when considered as a high reliability organization
(HRO), embodies a set of principles and practices aimed at consistently
achieving and maintaining an exceptional level of safety and reliability in the
aviation industry. This concept is grounded in the work of Karl E. Weick and
his colleagues! who introduced the notion of high reliability organizations in
their scientific articles. Within this theoretical framework, we use previous
studies to define aviation maintenance as an HRO (Commine, 2020).

In Weick's framework, HROs are organizations that operate in complex and
high-risk environments yet manage to maintain an extraordinary level of safety
and avoid catastrophic failures despite the inherent risks involved in their op-
erations. They are characterized by their ability to anticipate, detect, and man-
age potential errors and anomalies proactively, ensuring continuous improve-
ment and adaptability.

Applying this framework to aviation maintenance, we can identify several
key features that define it as a high reliability organization:

1. Safety as a Core Value: Safety is ingrained in the culture of aviation
maintenance HROs. Every decision, process, and practice re-
volves around ensuring the utmost safety and reliability of aircraft
and associated systems. All personnel are committed to a safety-
first mindset, and safety is never compromised for short-term gains.

2. Robust Systems and Processes: HROs in aviation maintenance
have well-designed and robust systems and processes in place to
manage and minimize risks. They emphasize redundancy, fail-safe
mechanisms, and continuous monitoring of critical equipment and
components.

3. Preoccupation with Failure: HROs maintain a constant vigilance to-
wards potential failures and errors. They actively seek and encour-
age reporting of near-miss incidents and anomalies to learn from
them and implement corrective actions promptly. We can quote
Weick et al. (1999, p.40) : ,the value to the organisation of remain-
ing fully informed and aware of the potentiality for the modality of
error far outweighs whatever internal or external satisfaction that
might be gained from identifying and punishing an individual and/or
manufacturing a scapegoat to deflect internal or external criticism*,

4. Mindful Decision-Making: HROs in aviation maintenance value
mindfulness in decision-making. They encourage open communi-
cation, information sharing, and collective problem-solving. All per-
sonnel are empowered to voice concerns and suggestions without
fear of retribution.

1 A whole list of significant articles are issued in the references.
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5. Flexibility and Adaptability: Aviation maintenance HROs are highly
adaptable to changing conditions. They possess the ability to re-
spond quickly and effectively to unforeseen challenges, and they
continually improve their processes based on lessons learned from
incidents and changes in the operating environment.

6. Learning Culture: HROs foster a strong learning culture where con-
tinuous improvement is a fundamental part of their identity. They
embrace a "learning from failure" mentality, using incidents and ac-
cidents as opportunities to enhance safety practices.

7. Leadership Commitment: Leadership plays a critical role in shaping
and sustaining a high reliability culture in aviation maintenance.
Leaders promote a culture of safety and empower their teams to
make informed decisions and prioritize safety over all other consid-
erations.

By embodying the principles of high reliability organizations, aviation
maintenance fosters an environment where safety is never taken for granted,
and a relentless pursuit of excellence ensures that the aviation industry main-
tains its exceptional safety record and resilience in the face of complexity and
risk.

3.2 Outsourcing in HROs?

Addressing outsourcing in High Reliability Organizations (HROS) is a com-
plex and multifaceted endeavor that presents several challenges and intrica-
cies (Commine, 2020). While outsourcing may offer potential benefits such as
cost savings and specialized expertise, integrating it within the framework of
an HRO requires careful consideration and mitigation of potential risks.

The following factors contribute to the trickiness of addressing outsourcing
in HROs:

1. Safety Considerations: HROs are built upon a foundation of safety
as the highest priority. When outsourcing maintenance tasks to ex-
ternal service providers, there is a risk of diluting the organization's
direct control over safety-critical processes. Ensuring that safety
standards remain consistent across all aspects of outsourcing be-
comes a critical concern.

2. Shared Responsibility: Outsourcing introduces a shared responsi-
bility between the HRO and external providers. Maintaining a co-
hesive safety culture and seamless coordination between different
entities becomes challenging, especially when they operate under
distinct organizational structures and cultures.

3. Communication and Coordination: Effective communication and
coordination are vital for HROs, allowing them to respond swiftly to
potential safety concerns. Outsourcing may introduce geographical
and organizational boundaries that hinder real-time information
sharing and problem-solving.

4. Standardization and Quality Assurance: HROs place great empha-
sis on standardized procedures and rigorous quality assurance
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measures. When outsourcing, ensuring that external providers ad-
here to the same level of standards becomes crucial to maintain a
consistent safety record.

5. Cultural Alignment: HROs foster a collective commitment to safety,
where every individual shares a sense of mindfulness and vigi-
lance. Outsourced personnel may not be as closely aligned with
the core values and safety mindset of the HRO, potentially impact-
ing overall safety culture.

6. Legal and Regulatory Compliance: Adhering to diverse legal and
regulatory requirements across different jurisdictions can be com-
plex when outsourcing. HROs must navigate these intricacies while
maintaining compliance with relevant safety standards.

7. Contractual Arrangements: Developing clear and comprehensive
contracts with external providers is essential to clarify roles, re-
sponsibilities, and safety expectations. Crafting such agreements
that prioritize safety without compromising on operational efficiency
requires careful negotiation.

8. Incident Reporting and Learning: HROs prioritize learning from in-
cidents and near-misses to improve safety continuously. When out-
sourcing, there may be challenges in obtaining accurate incident
data and promoting a culture of open reporting among external pro-
viders.

9. Change Management: Integrating outsourcing into existing HRO
structures necessitates robust change management processes.
Managing potential disruptions to safety practices during the tran-
sition is critical.

Thus, to address these challenges, HROs must proactively develop strate-
gies for seamless collaboration with external providers. This includes fostering
a strong safety culture across all stakeholders, establishing effective commu-
nication channels, conducting thorough due diligence during the vendor se-
lection process, and regular audits to monitor compliance and performance.

Overall, the trickiness of addressing outsourcing in HROs lies in striking the
delicate balance between reaping the benefits of outsourcing while upholding
the uncompromising safety standards that define these organizations. A well-
thought-out approach is required to ensure that safety remains the bedrock of
all maintenance operations, regardless of the involvement of external service
providers.

Do we have more safety issues in outsourced maintenance configurations?
We try to give an answer to this question in the following part.

4 Outsourcing and flight safety: where do we stand?

Taking a critical perspective, one could easily argue that outsourcing avia-
tion maintenance, with the intention of transferring risks to the service pro-
vider, may adversely impact the level of engagement in the maintenance
tasks. While this argument disregards the professionalism of the majority of
maintenance entities and conflicts with the ethical principles inherent in aero-
nautical maintenance, it does hold some economic validity (Bagan et al.,
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2019). Several studies have explored this subject, offering more empirical in-
sights rather than purely conceptual considerations (Quinlan et al., 2013;
Rajee et al., 2020). Therefore, a theoretical supplement is warranted to "elim-
inate this variable from the outsourcing decision equation," particularly for
Western companies that uphold industry standards and regulations and do
not appear on any blacklist. Striking a balance between economic advantages
and safety in outsourced maintenance becomes crucial for ensuring a seam-
less and reliable aviation industry.

4.1 Flight safety and aviation maintenance: a short overview.

Accidents related to maintenance errors are now rare in Western countries
and safety issues must be continuously addressed, in particular in case of
outsourcing (McFadden et al., 2012). These positive results can be attributed
to various factors, not limited to just maintenance and continuous improve-
ment of maintenance processes.

Aeronautical maintenance relies on a process of continuous improvement,
achieved through personnel training, including ongoing training, extensive ex-
perience feedback, monitoring, management, and maintenance of airworthi-
ness, spare parts tracking, and enhancement of maintenance processes
through Human Factors Management (Maintenance Resource Manage-
ment?). This also involves strict adherence to and updating of technical docu-
mentation and continuous improvement of organizational processes, including
role and responsibility distinctions.

With these numerous elements (although not exhaustive), aeronautical
maintenance is analyzed systematically and safely as a structured production
process that, particularly in terms of human factors, aims to prevent the "align-
ment" of "Reason's holes." These holes symbolize the prerequisites for the
occurrence of an aeronautical accident or incident, as represented in Rea-
son's model. Reason's systemic analysis (the foundation of Maintenance Re-
source Management in the military) can be summarized with the following di-
agram:

2 More information on MRM can be found on professional websites such as
the one of the French Institut de Recherche Biomédicale des Armées (IRBA)
. https://irba.sante.defense.gouv.fr/ressource-management/.
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Figure 1: Reason's Plates: Systemic Analysis of Safety Management

(Woch et al. (2019), p.2)

Each failure in the "plates” can manifest as a "hole.” Latent failures usually
require organizational, educational, technical, or even human resource solu-
tions. The objective is to eliminate the prerequisites for incidents or accidents.
"Active errors," on the other hand, are more subjective and less systemic, such
as "risky acts."

A simple example can differentiate these two categories: a typical scenario
involving an incident or aeronautical accident caused by a mechanical failure
resulting from incorrect torque tightening of a component.

For this torque tightening, requiring the use of a torque wrench (tooling that
needs periodic verification), we can classify and simplify the types of causes
for this oversight as follows:

Examples of latent failures: improper tool storage (temperature, hu-
midity, etc.), unintentional failure to verify the tooling periodically.
Solutions involve educating personnel on the consequences,
providing continuous training, and improving storage procedures
(as described in airworthiness procedures).

Example of an active error: using a torque wrench that was not
properly verified due to negligence resulting from violation or indis-
cipline, depending on the specific situation. Corrective actions in-
clude promoting free flow of information (essential), providing per-
sonnel training, and implementing human resources measures to
prevent risky behaviors.

Thus, addressing safety issues in maintenance involves a comprehensive
and multi-faceted approach, considering both systemic and human factors.
Several key elements contribute to ensuring safety in aviation maintenance:

1. Continuous Improvement: Implementing a process of continuous

improvement allows for the identification and resolution of potential
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safety risks. This involves analyzing incidents and near-misses,
conducting safety audits, and regularly reviewing and updating pro-
cedures and practices.

Personnel Training: Providing comprehensive and ongoing training
for maintenance personnel is crucial. This includes technical train-
ing, as well as Human Factors Training (HFT) or Maintenance Re-
source Management (MRM), which focus on enhancing communi-
cation, teamwork, and decision-making skills to prevent errors and
improve safety.

Experience Feedback: Encouraging and promoting a strong culture
of sharing experiences and lessons learned is essential. Feedback
from personnel involved in maintenance activities helps identify po-
tential hazards and implement preventive measures.

Strict Compliance: Ensuring strict compliance with regulations,
standards, and technical documentation is vital. Adhering to pre-
scribed procedures and maintaining airworthiness requirements
helps prevent errors and ensures that maintenance is performed
safely.

Resource Management: Properly managing resources, including
tools, equipment, and human resources, helps minimize latent fail-
ures and potential risks associated with inadequate resources.
Safety Culture: Fostering a strong safety culture within the organi-
zation is critical. This involves creating an environment where
safety is prioritized, and all employees are encouraged to report
safety concerns without fear of reprisal.

Root Cause Analysis: Conducting thorough investigations into inci-
dents and accidents is crucial to identifying root causes and imple-
menting corrective actions to prevent recurrence.

Collaboration and Communication: Promoting open and effective
communication between different stakeholders, including mainte-
nance personnel, engineers, and management, facilitates the
timely sharing of safety-related information and ensures a coordi-
nated approach to addressing safety issues.

Safety Management Systems (SMS): Implementing an SMS pro-
vides a formalized approach to safety management, including haz-
ard identification, risk assessment, and the establishment of safety
performance indicators.

By integrating these elements into the maintenance processes, organiza-
tions can proactively address safety issues, minimize risks, and maintain a

high level of reliability and safety in aviation maintenance operations.

4.2 s itless safe to outsource aviation maintenance?

The outsourcing of aviation maintenance has become a prevalent practice
in the aviation industry, driven by various factors such as cost optimization,
specialization, and operational flexibility. By entrusting maintenance tasks to
external service providers, airlines and aircraft operators aim to focus on their
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core competencies while potentially reducing operational expenses. However,
this strategic shift has also raised concerns and debates about its potential
impact on safety.

Throughout this chapter, we explore the multifaceted aspects of outsourc-
ing maintenance activities and its potential implications on safety. We delve
into the factors that influence safety outcomes in outsourced maintenance op-
erations, including the role of service provider expertise, compliance with reg-
ulations, communication protocols, and the establishment of effective safety
management systems.

By delving into the nuances of outsourcing in the context of aviation mainte-
nance, this chapter aims to provide a comprehensive analysis of its impact on
safety and inform decision-makers about the best practices to ensure safe and
reliable operations. We will also highlight the importance of fostering a strong
safety culture and maintaining robust oversight throughout the outsourcing
process to uphold the highest standards of aviation safety. Ultimately, the goal
is to strike a balance between the potential benefits of outsourcing and the
imperative to maintain the utmost commitment to safety in aviation mainte-
nance practices.

Based on the extensive interviews conducted with industry experts in Com-
mine (2020, 2021), we also find that there is no conclusive evidence to sug-
gest that outsourcing aviation maintenance leads to less safety. The insights
gathered from maintenance managers, safety officers, and airline executives
consistently point to a balanced perspective on the safety implications of out-
sourcing. Several key themes emerged from the interviews that shed light on
the safety aspects of outsourcing maintenance activities. Firstly, it was evident
that maintenance providers who are chosen through rigorous selection pro-
cesses and adhere to strict regulatory standards often demonstrate a high
level of professionalism and competence. These providers are committed to
maintaining safety standards and implementing robust safety management
systems.

Secondly, the experts emphasized the critical role of safety culture within
the outsourced maintenance context. Airlines and maintenance providers that
prioritize safety as a core value and foster a culture of open communication
and learning tend to experience positive safety outcomes. Safety is seen as a
shared responsibility, irrespective of whether maintenance activities are out-
sourced or performed in-house.

Additionally, the interviews revealed that airlines actively monitor and as-
sess the safety performance of their maintenance providers. Regular audits
and inspections are conducted to ensure compliance with safety regulations
and industry best practices. Any deviations or safety concerns are promptly
addressed through corrective actions, contributing to a continuous improve-
ment approach to safety. Furthermore, our interviews highlighted the im-
portance of effective collaboration and communication between operators and
maintenance providers. A transparent and collaborative relationship enables
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both parties to share safety-related information and best practices, fostering a
strong safety partnership. It is essential to note that the experts also acknowl-
edged that safety outcomes are not solely dependent on outsourcing prac-
tices. Numerous other factors, such as organizational culture, training pro-
grams, and regulatory oversight, play significant roles in maintaining safety
within the aviation industry.

If there have been safety issues with outsourced maintenance, we cannot
conclude that outsourced maintenance can be a root cause for safety issues.

5 Conclusion

In conclusion, the outsourcing of aviation maintenance is a complex and
multifaceted practice that demands careful consideration of its potential im-
pact on flight safety. The aviation industry's continuous growth and the pursuit
of cost optimization have driven the adoption of outsourcing as a means to
enhance operational efficiency. However, as aviation stakeholders navigate
this landscape, ensuring flight safety remains paramount. Aviation mainte-
nance, when considered as a High Reliability Organization (HRO), exemplifies
a set of principles and practices that prioritize safety and reliability. HROs op-
erate in complex and high-risk environments but maintain an exceptional
safety record by actively anticipating, detecting, and managing potential er-
rors. These organizations place safety as a core value, maintain robust sys-
tems and processes, encourage a learning culture, and emphasize continu-
ous improvement.

Integrating outsourcing into the HRO framework presents challenges and
intricacies that must be addressed. Shared responsibility between the HRO
and external providers requires strong coordination and communication. En-
suring consistent safety standards, compliance, and cultural alignment be-
tween all stakeholders is critical. While outsourcing offers potential benefits,
maintaining safety within this arrangement necessitates proactive strategies
and diligent oversight.

This article explored the relationship between outsourcing and flight safety.
Interviews with industry experts and case studies offered valuable insights into
the challenges and opportunities associated with outsourcing. The evidence
gathered from these sources indicates that outsourcing does not inherently
lead to less safety. When selected and managed diligently, maintenance pro-
viders can uphold high safety standards. Addressing safety issues in aviation
maintenance involves a multi-faceted approach. Continuous improvement,
personnel training, experience feedback, strict compliance, and effective
safety management systems contribute to maintaining a high level of reliability
and safety.

While it may be easy to argue that outsourcing transfers risks and could
compromise maintenance engagement, such a view disregards the profes-
sionalism of most maintenance entities. It is crucial to supplement empirical
findings with theoretical considerations to eliminate misconceptions, espe-
cially for Western companies adhering to industry standards and regulations.

As we stand today, accidents related to maintenance errors are rare in
Western countries, a testament to the effectiveness of safety practices.
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However, vigilance remains essential, and the integration of outsourcing must
be approached with careful analysis and a steadfast commitment to safety. In
the midst of globalization and evolving industry practices, this article seeks to
provide informed decision-making tools for aviation stakeholders. Striking a
balance between economic advantages and safety in outsourced mainte-
nance is crucial to ensure a seamless and reliable aviation industry that prior-
itizes the wellbeing of passengers and crew.

By acknowledging the complexities of outsourcing and its potential impacts
on safety, the aviation industry can continue its trajectory of continuous im-
provement while upholding the highest standards of flight safety. Collabora-
tion, transparency, and adherence to best practices will ensure a successful
and secure future for aviation maintenance in an increasingly interconnected
world.
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