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THE GRITICAL ROLE OF MRO
INTHE AVIATION INDUSTRY

Abstract

The aviation industry thrives on efficiency, safety, and reliability,
and aircraft MRO services are the backbone of all three. MRO in
aviation ensures airlines can keep their fleet in prime condition
and adhere to stringent regulatory requirements while optimising
costs, improving efficiency, and staying agile and competitive

in today’s fast-paced market. As innovative technologies like
predictive maintenance and digital twins continue to reshape
MRO practices, investing in MRO for aircraft has become critical
for operational success.
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Every aircraft in the sky, offering the
safest travel option, is a testament to

the meticulous work behind the scenes
that ensures safety, reliability, and
performance. This intricate process of
Maintenance, Repair, and Overhaul (MRO)

Understanding MRO in aviation

in aviation is the lifeline of the industry.
Whether ensuring that every aircraft is

fit for flight or minimising unexpected
downtime, aircraft MRO services have
become the backbone of modern airlines.
These services help airlines uphold crew

and passenger safety, ensure operational

efficiency, avoid financial and reputational
damages, and evolve with new

technologies and regulatory changes.

MRO for aircraft is an essential part of the modern aviation industry, ensuring all aircraft remain airworthy, regardless of age or model.

Understanding the three components of MRO - maintenance, repair, and overhaul - is crucial for any airline looking to optimise its fleet

performance and safety.

,{@ Maintenance:
b Preventative care

At its core, maintenance involves

routine inspections, system checks, and
component replacements to ensure
aircraft are functioning as intended.
Airlines can prevent costly repairs and
ensure the safety of passengers and crew
by following maintenance schedules - line
maintenance and base maintenance -

diligently.
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{g\% Repair: Fixing‘defects
o and malfunctions

Repair focuses on restoring components to
working condition that fail despite regular
maintenance. This includes repairing

or replacing parts, addressing engine
malfunctions, or restoring flight control
systems to minimise downtime and keep
aircraft operational.

% Overhaul: Comprehensive
revitalisation

When an aircraft reaches a certain age or
usage level, it requires an overhaul — a
thorough inspection and refurbishment
of its systems. This process involves
disassembling the aircraft, checking every
component, replacing worn-out parts, and
testing the systems before reassembly. It
extends the operational life of an aircraft
while meeting the performance and safety
standards of the airline industry.



Types of aircraft MRO services

Different types of aircraft MRO services are available for modern airlines, depending on their specific needs and requirements.

Each type offers distinct advantages, with the choice depending on factors like cost, expertise, and available resources.

7?1 Original Equipment

< Manufacturers (OEMs)
OEMs offer a distinct advantage of
providing in-depth knowledge of the
aircraft they manufacture, making them
the go-to specialist for specialised repairs
and overhauls. Although this can be
a costlier option, OEMs often provide
regular updates and upgrades to ensure
their products meet the latest regulatory
standards.

Why invest in MRO in aviation

D@ Independent MRO providers

Independent aircraft MRO service
providers are often the preferred option
for airlines seeking flexibility and lower
costs. They can work on a wide range of
aircraft models, making them valuable for
airlines operating mixed fleets.

% In-house MRO in airlines

Larger airlines with large fleets and
extensive resources can often opt for
in-house MRO operations. This gives them
more control over maintenance schedules,
reduces reliance on third parties, and
potentially cuts costs in the long run.

The aviation industry must abide by stringent safety standards, and cutting corners on MRO can have disastrous consequences.

Without adequate investment in MRO in aviation, airlines face a host of risks, including:

(PD Safety Risks

Aircraft MRO services are fundamental

to maintaining safety — the most critical
factor in aviation. Airlines that fail to invest
in proper MRO for aircraft put passengers,
crew, and the overall business at risk.

Non-compliance

In the heavily regulated aviation industry,
non-compliance can lead to hefty fines,
legal consequences, and even grounding
of the aircraft. Failing to invest in MRO in
aviation can cause regulatory compliance
issues, potentially hampering the
reputation and operational capabilities of
the airline.

@ Operational delays and
disruptions

Unplanned repairs or malfunctions can
lead to significant delays and cancellations,
resulting in financial losses and dissatisfied
customers. Regular MRO for aircraft
minimises these disruptions by ensuring
airlines can identify and address potential
issues before they escalate.

D{:D Ageing fleet management

Ageing fleets present challenges as they
require more frequent and intensive
maintenance, and airlines may find
themselves facing unmanageable repair
costs, longer downtimes, and potential
safety risks. A robust aircraft MRO program
can help mitigate these challenges,
allowing older aircraft to remain viable
assets.

Costly maintenance

Neglecting aircraft MRO can also lead to
more frequent breakdowns, which, in turn,
can result in higher maintenance costs.
This is because the longer a problem goes
unaddressed, the more sensitive an issue
it turns into and the more expensive it

becomes to fix.

&’3 Reputational risks

Failing to invest in aircraft MRO services
can lead to safety incidents, operational
disruptions, or regulatory non-compliance,
all of which are significant reputational
risks. This can result in loss of business,
reduced customer satisfaction, and
negative media attention, especially in
today’s competitive aviation market.
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ROI of MRO in aviation

ROI of MRO in aviation is multi-faceted, encompassing everything from cost savings and regulatory compliance to market competitiveness.

The short- and long-term returns airlines can expect from investment in aircraft MRO services include:

Lower operational cost

One of the primary benefits of a robust
MRO in airlines is the reduction in overall
operational costs - whether day-to-day
operations, maintenance, or repairs. A
well-oiled MRO process can help airlines
prevent costly breakdowns, minimise
unplanned downtimes, and avoid last-
minute aircraft replacements to achieve
cost reduction.

@ Sustainable competitive edge

Offering reliable services with minimal
disruptions is one of the main ways
airlines can maintain their competitive
edge. Aircraft MRO services help
airlines operate well-maintained fleets
to achieve operational efficiency and
cost optimisation, allowing them to
adapt rapidly to market demands
while maintaining the necessary safety
standards.

External Document © 2025 Infosys Limited

v
@@DO Extended asset life

Aircraft MRO services also play a key role
in extending asset life in airline fleets,
keeping the aircraft regularly inspected,
repaired, and replaced to keep them
operational for decades. This reduces

the need for costly new acquisitions and
maximises the return on investment from
existing assets.

O .
@ Regulatory compliance

The regulatory landscape of the aviation
industry is ever-evolving. Aircraft MRO
services can help airlines stay ahead

of regulatory changes and ensure
compliance to avoid penalties, operational
disruptions, or potential grounding of their
fleet.

@ Enhanced equipment safety
and reliability

MRO in aviation also plays a pivotal role
in ensuring and enhancing the safety and
reliability of the fleet. This is essential for
maintaining on-time performance and
customer satisfaction while ensuring
safety and trustworthiness.

@ Future-proof operations

MRO in aviation also gives airlines the
flexibility to introduce newer, more
efficient technologies while adhering to
safety standards. Additionally, they can
also integrate advanced systems like
predictive maintenance and Al-driven
diagnostics to help them identify potential
issues, boost operational efficiency, and be
future-ready.



Challenges in aircraft MRO implementation

Despite their critical importance, implementing effective aircraft MRO services is not without challenges. Key obstacles airlines must navigate
to ensure smooth operations include:

=0

The regulatory guidelines

G

The aviation industry is Supply chain Lastly, integrating

in the aviation industry also facing a growing disruptions can also digital tools into

are not only stringent shortage of skilled aircraft MRO services
MRO technicians,

making it difficult for

delay access to spare

but also ever-evolving. parts, leading to subpar can be a challenge as

Adhering to these can be MRO implementation it requires substantial

airlines to maintain investment and

high standards.

costly and complex when and operational

implementing aircraft inefficiencies.

MRO.

specialised skills.

Overcoming these challenges is vital for efficient, safe, and compliant MRO operations.

Future of MRO for aircraft

Despite these challenges, as the aviation industry embraces cutting-edge digital solutions, technological advancements and sustainability

initiatives are shaping the future of MRO in aviation to drive efficiency, cost savings, and environmental responsibility. Some of the key trends

defining the future of MRO for aircraft include:

Predictive maintenance
2 through Al and ML

Al and ML algorithms can harness data
from various aircraft systems to predict
potential failures before they occur,
facilitating predictive maintenance to
reduce downtime, improve safety, and

enhance overall fleet management.

(s AR and VR applications

AR and VR applications are also playing a
pivotal role in enhancing MRO training and
operational efficiency, providing real-time,
hands-free information and simulating
maintenance tasks. These technologies
have the potential to improve accuracy,
reduce errors, and shorten the learning
curve for new technicians.

Remote monitoring and

= digital twin technologies
Digital twin technologies are also
revolutionising MRO in aviation,
facilitating remote monitoring and
diagnostics by creating a virtual replica of
the aircraft. These virtual real-time insights
can minimise the need for frequent
physical inspections and help airlines
optimise their maintenance schedules.

% Blockchain technology for
secure data sharing

Blockchain is also gaining traction in MRO
in aviation as a tool to ensure secure,
transparent data sharing to improve
compliance, transparency, and traceability
of aircraft components and maintenance
records. This can enhance trust between
airlines and MRO providers, making the
entire process more efficient.

@ 3D Printing

3D printing, or additive manufacturing,

is also gaining popularity as it facilitates
the on-demand production of spare parts,
reducing reliance on traditional supply
chains, speeding up repairs, and lowering
repair costs.

/% Sustainable MRO practices

Lastly, the aviation industry is also moving
towards sustainability, making sustainable
MRO practices a priority. Airlines are
prioritising eco-friendly materials, energy-
efficient operations, green technologies,
and waste reduction techniques to

meet environmental regulations while

improving overall efficiency.
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End note

In the aviation industry, MRO is not just
an operational necessity but a strategic
advantage for airlines. Investing in robust
MRO for aircraft offers many benefits,
including enhanced safety, reduced costs,
and extended fleet lifespan. Additionally,

the growing complexity of aircraft systems
and evolving regulatory demands make
MRO in aviation an essential component of
driving efficiency, ensuring sustainability,
and maintaining competitiveness. As

innovative technologies continue to

For more information, contact infosysbpm@infosys.com

continue to define the future of the
aviation industry, aircraft MRO services
are vital to achieving the agility needed
to thrive in the highly competitive
environment and be ready for the
challenges of tomorrow’s skies.
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