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Executive Summary

Industry Overview

Market Size & Growth: The U.S. Aircraft Maintenance, Repair & Overhaul (MRO) industry
generates ~$65B in total economic activity; third-party MRO revenue is estimated at $24.2B
(2024). Projected growth is 1.5-3% CAGR, driven by fleet expansion and aging aircraft.

Industry Segments: The largest MRO categories are engine overhaul (~45-50% of MRO
spend), component repair (~20-25%), airframe heavy maintenance (~10-15%), line
maintenance (~10-15%), and modifications (~5-10%).

Key Players: The industry is highly fragmented, with 4,000+ FAA-certified repair stations in
the U.S. The top 8 players hold <30% of the market, including StandardAero (Carlyle), AAR
Corp (Public: AIR), Delta TechOps, GE Aerospace, Pratt & Whitney, West Star Aviation
(Sterling Group).

Regulatory Environment: The industry is heavily regulated by the FAA (14 CFR Part 145)—
MRO providers must comply with stringent safety, training, and certification standards. By
2025, U.S.-based repair stations with EASA approval must implement Safety
Management Systems (SMS).

Demand-Side Attributes

Durability of Demand: Aircraft maintenance is non-discretionary and mandated by law,
ensuring stable, recurring demand. Airlines can defer some spending during downturns but
cannot eliminate it entirely.

Cyclicality & Recession Resistance: MRO is moderately cyclical, tracking air traffic and
airline financial health.

o 2008-09 financial crisis — Mild impact (~5-10% revenue decline), with quick recovery.

o COVID-19 (2020-21) - Severe impact (~40% revenue decline), but full recovery by 2023.
Growth Drivers:

o Fleet expansion - U.S. airline fleets are growing at ~2% CAGR, driving MRO demand.

o Aging aircraft — Older aircraft require increased maintenance; airlines are extending
fleet life due to delays in new aircraft deliveries.

o Outsourcing trend - Airlines are increasingly shifting maintenance to third-party
MROs, expanding the addressable market for independent providers.
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Supply-Side Attributes

e Industry Fragmentation: There are 4,000+ FAA-certified repair stations in the U.S., with
numerous small and mid-sized providers creating roll-up opportunities for consolidation.

e Barriers to Entry: The industry has high barriers to entry, including regulatory compliance,
skilled labor requirements, capital-intensive infrastructure (hangars, test cells), and
reputation-based customer relationships.

¢ Labor Constraints: There is a severe aircraft mechanic shortage, with a projected shortfall
of 40,000+ A&P-certified technicians by 2028. Technician wages are rising 5-7% annually,
creating cost pressures for MROs.

¢ Supply Chain Bottlenecks: Parts shortages and longer turnaround times are critical issues.
Engine overhauls are taking 35-150% longer than pre-2020 due to supply chain disruptions
and limited availability of spare parts.

Investor Considerations
¢ Unit Economics:
o EBITDA margins are ~10-15% (higher for OEM-affiliated providers).

o CapEx is <5% of revenue, making MRO a low-capital-intensity business once
facilities are established.

o High working capital needs due to inventory-heavy operations and slow customer
payments.

e MBR&A Viability:
o Theindustry is undergoing active consolidation. Recent notable transactions include:
= StandardAero ($10B, Carlyle potential sale/IPO in 2024).
* West Star Aviation (Sterling Group, business jet MRO expansion).

= HEICO's $1.9B acquisition of Wencor Group (2023, component MRO
consolidation).

o PE-backed MRO roll-ups are accelerating, targeting scale efficiencies, geographic
expansion, and diversified service offerings.

o EXxit Potential:

o Typical platform MRO exits at 10-12x EBITDA, while middle-market MROs trade at
8-10x EBITDA entry multiples.

o Strategic buyers (OEMs, airlines, and global MROs) and secondary PE firms are active
acquirers, ensuring multiple exit options.

¢ Key Risks:

o Cyclicality - MRO demand is correlated with airline financial health and travel
volumes.
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o Labor shortages - The talent gap is a major constraint, requiring proactive
workforce development.

o OEM competition - GE, Rolls-Royce, and Pratt & Whitney are expanding aftermarket
services, capturing engine maintenance market share.

o Supply chain issues - Parts availability remains unpredictable, impacting MRO
turnaround times and pricing.

Bottom Line:

The MRO industry is an attractive investment opportunity due to its essential, recurring demand
and strong M&A activity. The highly fragmented market presents buy-and-build potential, and
private equity interest is rising, given stable cash flows and industry consolidation trends. However,
execution risk is high, requiring operational expertise to mitigate labor shortages, supply chain
disruptions, and regulatory compliance challenges. Investors must focus on scaling efficiently,
securing skilled labor, and leveraging technology for efficiency improvements to maximize
returns.
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1. Industry Overview

Industry Description & Market Size: The U.S. aircraft maintenance, repair, and overhaul (MRO)
industry comprises companies that keep aircraft airworthy through inspection, maintenance, part
replacement, and overhaul services. This includes routine line maintenance performed on aircraft
between flights, heavy airframe inspections (e.g. “C" or “D” checks), engine overhauls, and
component repairs (avionics, landing gear, etc). The industry serves commercial airlines, cargo
carriers, business/general aviation operators, and government/military fleet owners. It is a significant
sector: according to the Aeronautical Repair Station Association (ARSA), around 4,000 U.S.
maintenance firms employ ~185,000 people and generate ~$65 billion in direct annual economic
activity. (This figure represents the broad maintenance spending in the U.S., which accounts for over
60% of global MRO revenue.) By another measure, focusing only on specialized MRO service
companies, IBISWorld estimates the U.S. MRO industry revenue at about $24.2 billion in 2024, after
a slight decline (-0.6% CAGR) over 2019-2024. The discrepancy reflects that many airlines perform
maintenance in-house (counted as airline operating costs rather than third-party MRO revenue).
Overall, the U.S. MRO market has grown modestly over time, in line with aircraft fleet expansion. It
experienced a sharp downturn in 2020 due to COVID-19 disruptions (see Demand Drivers), but has
since rebounded close to pre-pandemic levels. Over a 10-year horizon, growth is expected to be in
the low single digits annually. Industry forecasts project U.S. (and North America) MRO demand to
rise roughly 2% per year going forward- reaching on the order of $30 billion (North America,
commercial segment) by 2034. This subdued growth outlook reflects a mature market; increases in
air traffic and fleet size are partially offset by more efficient new aircraft requiring less frequent
maintenance.

NAICS Classification: The aircraft MRO industry falls under several North American Industry
Classification System categories. The primary code is NAICS 488190 - Other Support Activities for
Air Transportation, which covers most aircraft inspection, maintenance and repair services
performed on a fee or contract basis (except factory-level overhauls). Establishments in this code
include FAA-certified repair stations handling airframe, engine, and component maintenance. Some
heavy overhaul or remanufacturing work (e.g. extensive “factory” refurbishments of airframes or
engines) may be classified under NAICS 336411 - Aircraft Manufacturing (as a form of aerospace
product remanufacturing). In addition, NAICS 811310 (Commercial and Industrial Machinery and
Equipment Repair) can encompass certain aerospace component repair services. In practice, NAICS
488190 and related aviation support codes capture the bulk of the civil MRO activity. For reference,
the industry corresponds to SIC code 4581 (Aircraft Maintenance and Repair) in older classification
systems.

Key Macro-Economic Indicators: Demand for aircraft MRO is closely tied to the volume of aviation
activity and the operational intensity of aircraft fleets. Important macro indicators and drivers
include:

¢ Air Traffic Volume - Passenger traffic (enplanements, Revenue Passenger Miles) and cargo
volume growth are primary drivers of MRO demand. More flights and flying hours translate
to more frequent maintenance events. (Air travel demand historically grows with GDP and
income; for instance, rising GDP and a growing middle class globally have led to
unprecedented air travel demand, boosting aircraft utilization and maintenance needs.)

¢ Aircraft Fleet Size & Utilization —- The number of active aircraft and average daily utilization
(flight hours/cycles) directly impact maintenance. High utilization (e.g. airlines flying aircraft
8-12 hours per day) accelerates wear and scheduled maintenance intervals. The global fleet is
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projected to grow ~2.5-3% annually over the next decade, which underpins steady MRO
growth.

e Aircraft Age & Replacement Rates - The average age of the fleet influences maintenance
needs. As aircraft age, they require more intensive inspections, part replacements, and
overhauls (which increases MRO spending). Conversely, introduction of new aircraft can
temporarily reduce MRO demand per aircraft (hnewer models have warranty coverage and
longer maintenance intervals early in life). Fleet retirement patterns (often influenced by fuel
prices and economic conditions) also matter - retiring older jets can reduce near-term MRO
spend, while extending the life of aircraft (e.g. due to lower fuel costs or capital constraints)
boosts MRO requirements.

¢ Airline Financial Health & GDP - The general economic environment and airline profitability
impact MRO budgeting. In economic downturns or during high fuel price periods, airlines
may attempt to defer non-critical maintenance or retire aircraft to save costs. Conversely,
strong travel demand in a growing economy supports fuller utilization of fleets and healthy
maintenance budgets. Indicators such as GDP growth, corporate profits (for business jet
usage), and consumer travel spending are correlated with MRO demand.

¢ Regulatory Requirements - Aviation safety regulations mandate minimum maintenance
and inspection intervals, creating a baseline, non-discretionary demand for MRO services.
The Federal Aviation Administration (FAA) and international authorities (EASA, etc.) enforce
airworthiness directives, time/cycle-limited overhauls, and other maintenance programs that
operators must comply with. Thus, regulatory policy (and any changes to it) is a key factor —
e.g. stricter safety directives or new maintenance mandates can increase demand.

¢ Defense Spending (for Military MRO) — (If including military aviation maintenance) Defense
budgets and military flight operations tempo drive demand in the military MRO segment.
The U.S. Department of Defense maintains large fleets of aircraft (fighters, transports, etc.)
that require overhaul and depot-level maintenance. An increase or decrease in defense
spending on aircraft readiness and sustainment would impact companies serving that
sector. (Military MRO is often treated as a separate market; many commercial MRO firms
also have defense maintenance contracts.)

Other relevant indicators include fuel prices (which can indirectly affect MRO - e.g. high fuel costs
might encourage retiring older, maintenance-intensive aircraft in favor of new fuel-efficient models,
while low fuel costs can justify keeping older planes flying longer with more maintenance) and labor
market conditions (availability of skilled aircraft mechanics, which affects the industry's capacity to
perform work, though this is more a supply-side factor than a demand driver).

Products & Services Segmentation: Aircraft MRO encompasses several categories of services. The
table below summarizes the major product/service segments, with descriptions, primary customer
base, and approximate share of total MRO market:

Engine services represent the largest slice of MRO by cost — nearly half of total spending — due to
the high complexity and expense of engine overhauls. Components, line maintenance, and
airframe checks collectively make up most of the remainder (each roughly 10-25%). Modifications
are a smaller but notable niche. This breakdown is for commercial aviation; in general aviation
(private/business planes), airframe and engine work may be performed by the same service centers,
and the relative share can differ. But overall, engines and components drive the majority of MRO
expenditures.
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Service Description Main Customers Est. % of
Category MRO

Market

Engine Off-wing maintenance of aircraft Airlines (for commercial ~45-50%

Overhaul & engines, including complete jet engines), cargo (largest

Repair overhauls, restorations, and carriers, military fleets, segment by
performance repairs. Engines are engine OEM service cost)
disassembled, inspected, worn programs, lessors
parts replaced, then reassembled (ensuring lease return
and tested to meet OEM specs. conditions).

Component Repair and overhaul of aircraft Airlines and aircraft ~20-25%

MRO components and systems: avionics, | operators (removing
electronics, hydraulics, auxiliary components for shop
power units, landing gear, cabin repair), component
interiors, and other replaceable OEMs (outsourcing
units. Often done in specialized repairs), third-party parts
shops. suppliers.

Airframe Major inspections and structural Airlines (scheduled ~10-15%

Heavy maintenance on the aircraft’s heavy maintenance

Maintenance airframe. Includes comprehensive checks for commercial
'C-check' or 'D-check' visits where fleets), military and
aircraft are taken out of service for government operators
corrosion inspection, structural (periodic depot-level
checks, airframe repairs, and overhauls), leasing
overhaul of airframe-mounted companies (before
systems. aircraft transitions).

Line Light routine maintenance Airlines and other ~15%

Maintenance performed on aircraft in-between aircraft operators (via in- | (significant
flights or overnight. Includes daily house technicians or share by
checks, pre-flight and post-flight contracted line volume of
inspections, fluid replenishment, maintenance firms at tasks, but
minor fault repairs, tire/brake airports). Often lower share
changes, and other on-airport performed at the gate or | of cost)
services to ensure the aircraft is hangar on a quick
airworthy for scheduled operations. | turnaround basis.

Modifications Retrofit projects that alter or Airlines (cabin upgrades, | ~5-10%

& Upgrades upgrade the aircraft beyond basic layout changes), aircraft | (smallest
maintenance. Examples: cabin lessors (to configure for segment;
interior reconfigurations, inflight new lessees), cargo growing
entertainment system upgrades, carriers (passenger-to- with
avionics and communications freighter conversions), demand for
upgrades to meet new standards, business jet owners cabin
passenger-to-freighter conversions, | (custom mods)
repainting and refinishing. interiors/upgrades).
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Figure 1: A Boeing 757 airliner undergoing a heavy maintenance “C-check” at a maintenance
hangar (British Airways Engineering base at Heathrow). Such airframe heavy maintenance visits
involve extensive structural inspection, overhaul of systems, and necessary repairs/modifications.
Large commercial jets typically require heavy checks every 5-10 years of service.

2. Demand Drivers

Durability of Demand: Demand for MRO services is considered largely non-discretionary in the long
run — operators must maintain aircraft to strict regulatory standards to continue flying. Airworthiness
regulations (FAA in the U.S,, etc.) mandate periodic inspections and part replacements, which
cannot be skipped without grounding the aircraft. This makes a significant portion of MRO spending
essentially obligatory. In the short term, however, airlines do have some flexibility in timing and
scope of maintenance, which can affect demand cyclicality. Maintenance that is not immediately
safety-critical can sometimes be deferred during lean times. For example, during downturns airlines
may strategically park or retire aircraft that are coming due for expensive overhauls, and postpone
non-essential upgrades or cosmetic cabin refurbishments. Minor repairs might be deferred via MEL
(minimum equipment list) procedures if allowable. But core maintenance tasks eventually come
due - an oft-cited industry adage (and ARSA’s motto) is “you can't fly without us.” In practical terms,
this means MRO demand tends to be more resilient than discretionary spending areas:
maintenance can be delayed temporarily but not avoided indefinitely without impacting flight
operations or violating regulations. Thus, the industry’s spend has a durable base driven by safety
needs, though it can exhibit cyclical swings around economic cycles (as discussed below).
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Key Demand Drivers & Trends: Several factors influence the demand for aircraft MRO services. The
table below outlines major demand drivers, their impact on MRO demand, and the expected
durability of each trend:

Demand
Driver or
Trend

Impact on MRO Demand

Trend Duration

Growth in Air
Travel & Flight
Operations

Positive - More flying hours and cycles lead to
more frequent maintenance events (wear & tear
accrues faster). Steady traffic growth directly
boosts baseline MRO needs. Airlines expanding
capacity (adding routes or flight frequency) will
generate proportional increases in maintenance
demand.

Long-term. Global air travel
demand historically grows
~4-5%/yr and is projected to
continue. Even with
temporary disruptions, long-
run air transport usage rises.

Aircraft Fleet
Expansion &

Positive (generally) - A larger active fleet means
more aircraft requiring maintenance. Each new

Long-term. The global fleet
is forecast to grow ~2-3%

reached sooner. Airlines have been pushing
utilization up, increasing maintenance work on
a calendar basis. If utilization drops (e.g., in
recessions), some scheduled maintenance can
be stretched out over a longer calendar time.

Renewal aircraft adds recurring maintenance needs once | annually over the next
in operation. However, introduction of many decade. U.S. fleet growth is
**new™* aircraft can slightly temper near-term slower but still positive. Over
MRO spend per aircraft (new planes under a 10+ year horizon, fleet
warranty require less upkeep), but as the fleet growth steadily increases
ages, MRO demand accelerates. MRO volume.
Aircraft Positive - Higher utilization (more flight hours Medium-term. Utilization
Utilization per day per aircraft) means maintenance can fluctuate with economic
Rates thresholds (flight-hour or cycle limits) are conditions. High utilization

drives continuous
maintenance, but
downturns cause temporary
dips.

Aging Aircraft
Fleet

Positive - An older fleet requires *more
maintenance per aircraft*. As planes age, they
experience more frequent component failures
and require heavy inspections/overhauls. If
airlines keep aircraft longer, MRO spend per
aircraft rises significantly. (If the fleet skews
younger, near-term MRO demand is lower due
to warranty coverage.)

Medium-term. Depends on
airline replacement vs
retention decisions. Older
aircraft require more MRO,
but current fleet renewal
efforts may moderate short-
term demand.

Technological
Changes in
Aircraft

Mixed - Modern aircraft and engines are
designed for reliability and longer maintenance
intervals, potentially reducing traditional MRO
spend. However, new technology drives *new
types* of maintenance demand (software
updates, composite repairs). Predictive
Mmaintenance can optimize and sometimes
increase preventative repairs.

Long-term. The shift to next-
gen fleets (787, A350, A220,
etc.) is gradual but ongoing.
Improved maintenance
efficiency may moderate
MRO growth over decades,
but legacy aircraft still
dominate the fleet.

Regulatory &
Safety
Environment

Positive - Strong regulatory oversight ensures a
**floor** for maintenance demand. New
airworthiness directives or compliance
requirements spur additional MRO work (e.g.,
mandatory inspections or part replacements).
Regulations requiring upgrades (ADS-B, safety

Long-term. The aviation
safety-focused regulatory
environment remains stable,
ensuring steady
Mmaintenance demand.
Occasional new mandates

10
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improvements) also create MRO/modification
projects.

can drive medium-term
spikes in compliance work.

Airline
Operational
and
Outsourcing

Positive (for third-party MRO demand) - Airlines
increasingly outsource maintenance to external
MRO providers to save costs and focus on core

operations. This trend expands the addressable

Medium-term. Outsourcing
trends shift based on airline
cost strategies, but in the
U.S., most major airlines

Airlines in financial stress also defer elective
maintenance and cannibalize spare parts.
However, deferred maintenance must
eventually be addressed, causing rebound
effects when conditions improve.

Strategies market for independent MRO firms. However, if | have long outsourced heavy
an airline decides to insource more, it could maintenance, benefiting
reduce opportunities for the aftermarket. MRO firms.

Economic Negative (short-term) - Economic downturns Short-term (cycle-specific).

Cycles & reduce flight activity as airlines cut schedules, During downturns (typically

Shocks lowering immediate maintenance needs. 1-3 years), MRO spending

drops. Once the economy
improves, maintenance
demand rebounds to
address deferred work.

Recession/Pandemic Impacts: The historical performance of the MRO industry during recessions
underscores its partial cyclicality. In the Great Financial Crisis (2008-2009), air travel demand
dipped and airlines retired some older planes or postponed major maintenance. MRO industry
revenue saw a modest decline in those years (exact data vary, but global civil MRO spending
essentially stagnated or dipped slightly around 2009). The impact was cushioned by the fact that
maintenance for safety cannot be eliminated — many carriers used the slower period to perform
needed overhauls on parked aircraft, and the industry recovered relatively quickly as flying picked
up. By contrast, the COVID-19 pandemic (2020-2021) caused an unprecedented contraction in MRO
demand. Global MRO spending in 2020 dropped by an estimated 30% (over $26 billion) compared
to pre-pandemic projections. With a large share of the world fleet grounded, airlines aggressively
deferred non-essential maintenance (e.g. cabin refurbishments, certain module upgrades)and even
kept some due maintenance items pending until aircraft were needed again. Many older aircraft
were permanently retired in 2020 instead of undergoing expensive overhauls. This led to a sharp but
temporary fall in industry revenues. However, as air traffic began to recover in 2021-2022,
maintenance activity rebounded swiftly. By early 2022 the global in-service fleet was back to ~93% of
its pre-COVID size and MRO demand was trending toward recovery. The U.S. MRO market in 2022

had already returned to ~90% of the pre-pandemic forecast level. Analysts noted the “resilience” of

the industry — even though the downturn was deeper than anyone imagined, maintenance
revenues were on track to regain or exceed their prior trend within a few years. Going forward,

recessions remain a risk to MRO in the short-term, but the essential nature of aircraft maintenance

means the sector bounces back as flying resumes. In summary, operators may “press pause” on
some maintenance during extreme events, but they cannot cancel it outright — which makes MRO a
comparatively defensive market over the long run.

3. Value Chain

Industry Subsegments: The aircraft MRO industry can be segmented by the type of end-user
served and the nature of maintenance providers, in addition to the product/service categories
discussed earlier. Key subsegments include:

11
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Commercial Air Transport MRO: This is by far the largest segment, encompassing
maintenance of commercial passenger and cargo aircraft (airliners operated by airlines or
leasing companies). It accounts for the majority of MRO economic activity. For example, of
the global civil MRO spend (>$80B in recent years), the air transport segment dominates,
with North America and Europe as the biggest regional markets. Growth in this subsegment
is tied to airline fleet growth. (Pre-COVID forecasts projected global commercial MRO to
reach ~$115B by 2028, though the timeline has shifted.)

Business and General Aviation MRO: This segment serves privately operated aircraft —
business jets, turboprops, general aviation planes. In sheer number of aircraft, general
aviation far exceeds commercial (tens of thousands of GA aircraft in the U.S.), but each GA
aircraft flies far fewer hours on average (e.g. ~330 hours/year vs 2,400 hours/year for airliners).
Thus, total MRO spend in GA is smaller. It is a fragmented market of FBOs (Fixed Base
Operators) and independent shops performing maintenance on private planes. Demand
here follows corporate spending and number of active private pilots. It's an important niche
but significantly smaller in economic terms than airline MRO.

Military Aircraft MRO: Often considered a separate industry vertical, many MRO firms also
have defense maintenance divisions or contracts. The U.S. military maintains a large fleet of
fighters, transports, helicopters, etc., requiring regular overhaul and depot maintenance.
Some of this work is done in-house at government depots, and some outsourced to defense
contractors or OEM service centers. The military MRO market in the U.S. is substantial (tens of
billions in Dept. of Defense maintenance budgets), but it operates on different funding
dynamics (government budget cycles) than civil MRO. Companies like Boeing Global
Services, Lockheed Martin, and independent contractors serve this space. While growth
depends on defense spending, it provides diversification for MRO providers.

OEM Aftermarket Services: Aircraft and engine manufacturers themselves form another
subsegment in the value chain — increasingly, OEMs offer “aftermarket” MRO services for
their products (often through long-term service agreements like power-by-the-hour
programs). For instance, engine makers (GE, Rolls-Royce, Pratt & Whitney) have significant
MRO operations to service the engines they sold, and Boeing & Airbus have grown their
maintenance service offerings. OEMs' share of the MRO market has been rising as they
leverage their design knowledge and customer relationships. This blurs the line between
manufacturing and MRO segments, but it's a notable component of the landscape (with
OEMSs sometimes effectively acting as MRO providers or partnering with independent MROs).

Value Chain Participants: The aircraft MRO industry’s value chain involves multiple stakeholders
from inputs (parts, material, labor) to delivery of maintenance service, and related supporting
entities:

Suppliers (Parts & Materials): A critical upstream element is the supply of spare parts,
components, and technical data needed for maintenance. Original Equipment
Manufacturers (OEMSs) of aircraft, engines, and parts are key suppliers — they produce
replacement parts and control repair manuals and intellectual property. This gives OEMs
considerable leverage in the aftermarket. In fact, OEM influence is so strong that
independent MROs and airlines have faced rising parts costs and shortages; in recent years,
supply chain disruptions led to increased OEM parts prices and long lead times for spares.
Other suppliers include specialized parts manufacturers, parts distributors, and surplus parts
suppliers (companies that tear down retired aircraft to sell used serviceable material).
Ensuring timely access to certified parts is essential for MRO providers, and partnerships with

12
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or licensing from OEMs are often necessary for repairs (especially on newer models). Also,
maintenance requires consumables (lubricants, composites, adhesives) provided by chemical
and materials suppliers. Overall, parts/OEM suppliers hold significant power in the value
chain due to intellectual property and safety certification requirements (discussed further
under Porter’s 5 Forces).

Maintenance Service Providers: These are the core firms that actually perform the
inspections and repairs. They include independent third-party MRO companies (e.g. AAR
Corp, StandardAero, Delta TechOps (which serves third-party clients in addition to its airline
parent), etc.), airline maintenance divisions (in-house maintenance by carriers like American
or Southwest on their own fleets), OEM service arms (e.g. Airbus Flight Hour Services, GE
Engine Services), and certified repair stations of various sizes. Within this tier, there can be
subcontracting as well — for example, a heavy maintenance provider might send out an
engine to an engine specialist, or subcontract component work to a certified shop. The
service providers compete to deliver maintenance solutions to aircraft operators.

Distributors and Parts Logistics: Given the complexity of thousands of parts, a network of
parts distributors and logistics providers supports the MRO process. Companies like Aviall
(Boeing subsidiary), Satair (Airbus subsidiary), and independent distributors help source and
manage inventory of spares for maintenance events. They play an intermediary role between
OEMs and maintenance shops, often stocking parts and exchanging/repairing units
(rotables). Efficient logistics and inventory management are crucial to minimize aircraft
downtime.

Customers (Aircraft Operators): On the demand side, the direct customers for MRO services
are the aircraft operators — airlines, cargo carriers, leasing companies, and private aircraft
owners. Airlines may either use internal maintenance capacity or outsource to external MRO
vendors. Leasing companies also arrange for maintenance (especially for leased aircraft
coming off lease — they ensure heavy checks are done to preserve asset value).
Military/government agencies are the customers in the defense MRO segment, usually via
contracts. Customer needs (schedule reliability, cost effectiveness, quick turnaround) drive
the competitive priorities in the MRO market. Airlines typically enter multi-year maintenance
contracts or “power-by-the-hour” agreements for engines, etc,, aligning incentives for
uptime.

Regulators: As a heavily regulated industry, authorities like the FAA in the U.S. are key
players in the value chain. The FAA certifies repair stations (Part 145 certificates), licenses
mechanics, approves maintenance procedures, and monitors compliance. No maintenance
organization can operate without regulatory approval. Regulators also audit and enforce
standards, which ensures quality but can also influence costs (through required processes,
training, etc.). Regulatory changes (new Airworthiness Directives or rules) can significantly
impact MRO workloads and require coordination across the value chain (for example, if the
FAA mandates an urgent inspection on a certain part for all aircraft, MROs, suppliers, and
airlines must mobilize to comply).

Industry Associations and Bodies: Organizations like ARSA (Aeronautical Repair Station
Association) represent MRO companies’ interests, interfacing with regulators and advocating
on issues (workforce development, regulatory burdens, etc.). Other bodies such as ATA
(Airlines for America) have maintenance committees for airlines, and international groups
(IATA Maintenance Performance Group, etc.) facilitate best practices sharing. Standards
organizations (SAE, ASTM) develop technical standards for maintenance procedures and
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training. These associations and bodies indirectly shape the value chain by setting standards,
providing training/certification programs, and lobbying for policies that affect maintenance
(e.g. bilaterals that allow cross-border acceptance of repair work, etc.).

Adjacent and Related Markets: The MRO value chain intersects with related markets. One is
the aircraft leasing market - lessors have a say in maintenance because lease agreements
often require certain checks at return and use of approved facilities, influencing MRO
demand and provider choice. Another adjacent sector is aircraft manufacturing and
modification: for instance, companies that do passenger-to-freighter conversions (an overlap
of manufacturing and MRO) or avionics upgrade firms. Also, the used parts aftermarket
(aircraft teardown and parts resale) intersects by supplying cheaper parts to MRO providers
as an alternative to new OEM parts. Aircraft on Ground (AOG) services —- emergency repair
teams that travel to fix stranded aircraft — are a niche part of the aftermarket as well. In sum,
the ecosystem is broad, involving everyone from raw material suppliers for parts, to training
schools for mechanics (addressing workforce supply), to the airlines and passengers who
ultimately rely on airworthy aircraft.

Porter’s Five Forces Analysis: The competitive environment of the U.S. aircraft MRO industry can be
analyzed via Porter’'s 5 Forces, as follows:

Threat of New Entrants: Moderate. The MRO industry has some barriers to entry, but not
insurmountable ones for certain segments. On one hand, setting up a certified maintenance
facility requires significant investment in infrastructure (hangars, equipment), a trained &
licensed workforce, and regulatory approvals — which can be time-consuming and costly.
Established reputation and technical expertise are important to win airline contracts, which
new entrants lack initially. These factors discourage easy entry, especially for heavy
maintenance or engine overhaul businesses that need expensive tooling and OEM licenses.
On the other hand, the industry is not controlled by a few monopolies — there are thousands
of repair stations, and new specialized shops do enter (particularly in less capital-intensive
areas like component repair or line maintenance at secondary airports). The steady growth of
air travel can create room for new players, and in some cases airlines spin off or outsource
maintenance, providing opportunities to new entrants. Overall, while a newcomer faces
medium barriers (regulatory compliance, high quality standards, relationships needed with
OEMs and customers), the continued emergence of smaller MRO providers suggests the
threat is not very high. Entrants often find niche specialties or compete on cost in regions
with lower labor costs. In the U.S,, the high standards and requirements keep the threat at a
moderate level — not negligible, but not overly high since the market is mature and
somewhat saturated with existing competitors.

Threat of Substitutes: Low. There is no real “product substitute” for maintenance services - if
an operator wants to use an aircraft, it must be maintained. The only substitute is not flying
the aircraft (or permanently retiring it), which airlines may choose for underutilized or very
old planes, but that's more of a capacity decision than a functional service substitute. One
could consider the decision to buy a new aircraft as a substitute for heavy maintenance on an
old aircraft (instead of overhauling a 25-year-old plane, an airline might buy a new one).
However, this is a strategic fleet decision and depends on capital availability; it doesn't
eliminate maintenance, it just shifts it to the new asset's maintenance cycle. Within the
industry, doing maintenance in-house vs outsourcing is sometimes seen as a “substitute,’
but from the industry perspective it's the same service (just performed internally). In
summary, because aviation regulations and safety needs make maintenance mandatory,
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there is no avoiding the need for MRO - hence substitutes for MRO are essentially absent.
This force favors the industry (low threat).

e Competitive Rivalry: High. The aircraft MRO market is highly competitive and quite
fragmented. There are many players ranging from global companies to small local repair
shops, all vying for maintenance contracts. In the U.S. alone there are over 3,500-4,000 MRO
business establishments, indicating a fragmented landscape. Airlines often solicit bids for
outsourced maintenance, putting price pressure on providers. Rivalry is intensified by excess
capacity in some segments — for example, globally there are regions (Asia, Middle East) with
low labor costs that actively compete for heavy maintenance work, forcing U.S. MROs to stay
price-competitive. The industry is described as a “saturated and competitive aftermarket
service environment”, where airlines (customers) are in the driver's seat demanding better
deals. Profit margins for independent MROs can be thin, and companies constantly try to
differentiate on turnaround time, reliability, or added services. There has been some
consolidation (mergers of MRO providers) to achieve scale, but overall rivalry remains intense
due to the large number of competitors and the relatively standardized nature of many
maintenance tasks. Even OEMs have entered the fray (competing with independents for
aftermarket share). All these factors (many competitors, price-sensitive customers, global
competition) contribute to strong competitive rivalry in this industry.

e Supplier Power: High (for certain suppliers). The key suppliers in MRO are those providing
parts, technology, and expertise — primarily the OEMs of aircraft and engines. OEMs wield
considerable power because they control the design intellectual property and the
manufacturing of spare parts. Many modern aircraft/engine parts are only available through
the OEM or its licensed network, which can charge premium prices. This dynamic has
strengthened over time: OEMs increasingly bundle maintenance services or limit the sale of
technical data, which can squeeze independent MROs. Recent industry reports note that
airlines and MROs have struggled with OEM parts shortages and price increases,
highlighting OEMSs'’ influence over the supply chain. If an MRO cannot source an approved
part except from one OEM supplier, that supplier has strong leverage. Additionally,
specialized equipment and software (often OEM-provided) are needed for new aircraft
maintenance — again giving power to the OEM as a supplier. Aside from OEMs, other input
suppliers (like specialized material or tooling providers) generally have moderate power -
there are alternative sources for generic chemicals or tools. Labor could be seen as a
“supplier” as well: skilled mechanics are in shortage in the U.S., which actually gives
employees some bargaining power (MRO firms must raise wages or improve conditions to
attract talent). But overall, the imbalance between independent MROs and OEM part
suppliers tilts this force toward high supplier power in many segments of the industry. MRO
providers mitigate this by developing partnerships with OEMs (to get licenses)or by using
surplus part markets, but the trend of OEM aftermarket expansion has concentrated power
with a few big suppliers.

¢ Buyer Power: Moderate to High. The buyers in this industry are aircraft operators (airlines,
etc.), and many of them are large, sophisticated organizations that can exert negotiating
power. Large airlines often have multiple options for maintenance: they can use their own
maintenance departments, or shop among various third-party MROs globally. This ability to
“shift work around” gives them leverage to demand competitive pricing and high service
levels. Airlines also typically sign long-term contracts for heavy maintenance or engine
services, and in negotiations they push for cost savings due to the commmoditized nature of
some MRO work. For example, airlines routinely solicit proposals from MRO providers around
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the world (including lower-cost countries) for major overhauls — this price competition
empowers the airline as a buyer. Moreover, because the airline industry operates on thin
margins, carriers are very cost-conscious and pressure MRO firms to be efficient. That said,
buyer power is not uniformly high in all cases. If an airline operates a newer aircraft type, they
might be locked into OEM maintenance programs (limiting their choice of provider), which
reduces their power (essentially the OEM has the power in that scenario). Smaller airlines or
private owners have less bargaining power than major airlines due to smaller volume of
work. On balance, however, for the U.S. commmercial MRO market, buyers (especially large
airlines and the U.S. Department of Defense for military contracts) have significant say. They
can and do demand lower prices, faster turnaround, and even risk-sharing in contracts. In a
“sellers’ market” scenario (e.g. if MRO capacity is very tight), buyer power would lessen - but
generally, given the ample competition, airlines are “in the pilot's seat” when it comes to
demanding cost and performance improvements. Thus buyer power is moderate to high,
keeping pressure on MRO providers' margins.

In summary, the U.S. aircraft MRO industry’'s competitive forces are characterized by intense rivalry
and strong influence from suppliers (OEMs) and savvy buyers (airlines), whereas the threat of new
entrants and substitutes are comparatively lower concerns. Despite these challenges, the industry
continues to grow slowly and serve its indispensable role in aviation — enabling safe flight operations.
The competitive dynamics drive MRO firms to seek efficiency, global reach, and partnerships (with
OEMs or airlines) to thrive in an environment where “airlines want faster maintenance and
improved cost control”. Companies that can meet these demands and differentiate themselves
(through technology adoption, niche expertise, or integrated services) are better positioned in this
critical sector of the aerospace value chain.

4. Customers

Customer Segments: The U.S. aircraft MRO market serves a range of customer segments. Major
commercial passenger airlines (legacy network carriers and large low-cost carriers) represent the
largest share of demand - roughly 50-60% of industry MRO spending — driven by their extensive
fleets and frequent maintenance needs. Smaller passenger airlines (regional carriers and charter
operators) add about 10-15% of demand, as many regionals outsource significant heavy
maintenance. Air cargo carriers (e.g. FedEx, UPS and other freight airlines) account for roughly 10%
of demand; they operate large fleets but often perform some maintenance in-house, limiting
outsourcing. Business and general aviation (corporate jet fleets, private owners, charter companies)
comprise an estimated 15-20% of demand, reflecting the thousands of private aircraft that require
periodic inspections and overhaul. Lastly, government customers — primarily the U.S. military and
other federal agencies — contribute the remaining 5-10%, via contracts for depot-level maintenance
on military aircraft and support for government-owned planes. (Notably, the military's total MRO
budget is very large, but much of it is handled in-house at defense depots and thus only a portion is
addressed by private MRO firms.) The table below summarizes these customer segments:

Customer Segment Description Est. % of | Attractiveness (Durable
Industry | Profitability)
Demand
Major Airlines Large domestic and 50-60% Moderate - High volume but
(Passenger) international carriers price-sensitive. Long-term
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with big fleets; often mix
in-house maintenance
with outsourcing for
heavy checks or surplus
work.

contracts are common, but
bargaining power is strong,
squeezing margins. However,
relationships can be sticky if
service is reliable.

Navy, etc.) and
government agencies
that outsource some
maintenance to civilian
MRO firms. Often
project-based or long-
term sustainment
contracts.

Regional & Low-Cost | Smaller carriers and low- | 10-15% High — Often outsource entirely.
Airlines cost or regional airlines; Can be attractive clients due to
usually no extensive in- long-term agreements and less
house MRO capability, ability to internalize MRO. Price is
rely on third-party important, but these customers
providers. value reliable turnkey
maintenance since they lack
alternatives.
Cargo Carriers Freight airlines ~10% Moderate - Steady demand tied
(integrators like to cargo fleet utilization.
FedEx/UPS and all-cargo Integrators have scale and
airlines); some have in- negotiate hard on price; smaller
house maintenance cargo airlines provide
(especially integrators), opportunities for third-party
others outsource heavy MROs. Tends to be stable, but
checks. price-driven.
Business & General Corporate flight 15-20% High — Willingness to pay for
Aviation departments, private jet quality and minimal downtime.
owners, charter These customers value service,
companies, and general convenience, and trust. They are
aviation aircraft typically stickier and less price-
operators. Includes sensitive (a grounded business jet
turboprops, business is a big inconvenience), allowing
jets, and private planes. healthy margins for providers
with strong reputations.
Government/Military | U.S. military (Air Force, 5-10% Low to Moderate - Large contract

values but often lower margin.
Contracts are competitive and
cost-focused (sometimes cost-
plus). Can provide steady work
but require compliance with strict
regulations and oversight.

Selection Criteria: Customers choose MRO providers based on a mix of cost, capability, and trust
factors. Price and cost-effectiveness are key factors for most operators — airlines and fleet
managers often solicit bids and are very sensitive to total maintenance costs. However, service
quality and reliability are just as crucial: safety is paramount, so customers gravitate to providers
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with a reputation for high-quality work and adherence to schedules. In fact, operators often “look at
the big picture” — balancing price with the “securities” of a reputable shop

. For example, an airline or corporate jet owner may avoid simply choosing the lowest quote if a
higher-priced MRO has a track record of fewer delays or errors. Turnaround time and schedule
adherence can be a deciding factor — downtime is extremely costly (an aircraft out of service can
disrupt airline schedules or a business traveler’'s plans). Thus, MROs that can guarantee quick
turnaround or flexible scheduling have an edge. Technical capabilities and certifications are also
critical: customers will select providers that are certified for their specific aircraft or engine types and
that have the expertise and tooling needed for the job. For instance, an operator of advanced
engines will favor an MRO that is authorized (often by the OEM) to service those engines. Scope of
services and convenience play a role as well - one-stop-shop providers (offering airframe, engine,
and component repairs, possibly even on-site mobile service) and conveniently located facilities (to
minimize ferry costs) are attractive. Strong relationships and trust built over time further influence
selection: many airlines stick with providers who have consistently delivered, and corporate jet
owners often remain loyal to service centers that know their aircraft history. In the business aviation
segment especially, personalized service (such as having a dedicated account manager and a “white
glove” treatment) is valued. Brand reputation and referrals in the tight-knit aviation community
carry significant weight — e.g. a recommendation to “find a shop that has a great reputation” is often
heeded by operators.

Customer Pain Points: Despite a robust MRO sector, customers commonly face pain points with
existing providers. One major pain point is unexpected costs and billing transparency - it's not
unusual for an operator to receive widely varying quotes, or to encounter surprise add-on charges
once the maintenance is underway. Less scrupulous providers may lure customers with a low initial
quote only to “hold the aircraft captive with all the add-on charges,” which is a known frustration in
the industry. This lack of cost predictability can erode trust. Another pain point is scheduling and
capacity constraints. Many MRO shops are operating near capacity (and some are understaffed,
especially post-pandemic), leading to long lead times for heavy maintenance slots. Operators often
must book maintenance well in advance — in some cases, major overhauls need to be scheduled a
year out to secure space and ensure parts availability. If an unscheduled repair is needed (e.g. an
aircraft AOG - Aircraft on Ground situation), finding immediate support can be challenging when
providers are stretched thin. Downtime and delays are a related pain point: if an MRO misses the
promised turnaround time, it can cascade into operational disruptions for airlines or missed trips for
private owners. Customers also cite communication issues at times — they want clear, frequent
updates on the status of maintenance. When an MRO fails to commmunicate delays, additional
findings, or parts backorders promptly, it causes frustration. Parts availability is another concern; if
the MRO doesn't have the needed part on hand and must wait for suppliers, the aircraft stays on the
ground. Operators of older aircraft worry about parts obsolescence and whether their MRO can
source critical components in a timely manner. Finally, consistency and quality control can be a
pain point — for example, having to return for rework if something wasn't fixed right the first time, or
variability in service depending on which technicians performed the job. In summary, customers
seek MRO providers who can alleviate these pain points through transparent pricing, reliable
scheduling, strong communication, and high-quality work delivered on time.
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5. Competitors

The U.S. aircraft MRO industry is highly fragmented, with a mix of hundreds of certified repair
stations, airline maintenance divisions, and global OEM service providers. No single provider
dominates the market nationally — in fact, the top few companies only account for a relatively small
share of total industry revenue. Industry analysts characterize the market as having a low
concentration level, meaning revenue is spread across many players. The largest player, by U.S.
MRO revenue, is General Electric (GE) - reflecting GE's substantial engine overhaul business — yet
even GE's share is only a modest fraction of the overall market. According to IBISWorld, GE is the
largest company in the U.S. MRO industry, and the next-largest is AAR Corp., but together these top
two firms still do not capture the majority of the market. (By contrast, in some other regions a few
state-linked MROs or airline affiliates dominate, but the U.S. has a very diffuse landscape of
providers.)

Market Share and Major Players: Precise market share figures are hard to obtain due to the mix of
public and private entities, but it is clear that even the top 10 players likely account for well under
50% of total industry revenue. For example, AAR Corp - one of the largest independent MRO
providers in the U.S. - has annual revenue of about $2.5 billion, which is roughly 10% of the U.S. MRO
market by itself. StandardAero, another major player (focused on engines), had approximately $5
billion in revenue in 2024 (globally), part of which is U.S. military work; even so, the combined sales of
these big companies only represent a portion of the $24+ billion U.S. market. Other sizable
competitors include divisions of huge aerospace OEMs like GE Aerospace, Pratt & Whitney (part of
RTX), and Collins Aerospace (RTX) - these generate significant aftermarket revenues but their U.S.-
specific MRO service revenue (as opposed to parts sales) would each be on the order of a few billion
dollars. Many airlines perform maintenance in-house (which doesn’t count as industry revenue
unless they take third-party work), so they are not reflected in market share except for their external
MRO services. Overall, the industry's structure means competitive intensity is high, as numerous
providers vie for business, and customers have many choices.

Regional Nuances: Geographically, MRO activity in the U.S. tends to cluster around certain regions
and hubs. The Southeastern U.S. is a hot spot for MRO services- states like Georgia and Florida
host major facilities (e.g. Delta TechOps in Atlanta, multiple independent MROs in Miami and
Orlando). Proximity to busy airline hubs and good flying weather (for outdoor testing and year-
round operations) make the Southeast attractive. The South-central region (Texas/Oklahoma) is
another locus — American Airlines’ giant maintenance base in Tulsa, OK is one of the world'’s largest,
and Texas has significant military and civil MRO activity (including Bell and Lockheed Martin facilities
and many business jet service centers). California and the West Coast have some MRO presence
(for instance, Aviation Technical Services in Washington state, and United Airlines’ San Francisco
base), but generally less dense than the Southeast. Midwest hubs like Indianapolis (where AAR has
a major facility) and Kansas City also contribute, often repurposing former airline hangars.
Additionally, cross-border dynamics are in play: some U.S. airlines send heavy maintenance to
providers in nearby countries (Canada, Mexico, Central America) seeking lower labor costs, but this
trend has moderated as the labor cost gap narrows. Overall, while the industry is fragmented
nationwide, certain regions (Southeast, Texas/Oklahoma, some Midwest pockets) have higher
concentrations of MRO businesses and skilled labor pools.

Competitor Archetypes: The competitors in this industry can be grouped into a few archetypes,
each with different strengths. The table below outlines the major archetypes, their characteristics,
and examples:
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centers for fleet
upkeep, but
some have
evolved into
revenue-
generating
business units.
They offer
extensive
capabilities and
experience,
though their
primary
customer is still

component
shops (wheels,
brakes, avionics,
etc.). They often
offer excess
capacity to
other airlines or
military.

Competitor Description & Typical Example Players | Approx. Share
Archetype Role Offerings
OEM- The Engine GE Aerospace Significant in
Affiliated maintenance overhauls, (GE Aviation engines/components
Service divisions of component Services), Pratt & (each major OEM'’s
Providers aircraft and repair, retrofits, Whitney (RTX), service arm might
engine service bulletin Rolls-Royce plc, have single-digit % of
manufacturers. upgrades, often | Collins U.S. market;
OEMs often offer | via long-term Aerospace (RTX) — | collectively OEMs
aftermarket “power-by-the- also Boeing account for a large
services for the hour” Global Services portion of engine
products they agreements. for airframe/parts. | MRO).
build, leveraging | Typically
deep technical specialize in
knowledge and their own brand
proprietary parts. | (e.g., engine
In recent years, OEM servicing
OEMSs have been | its engines).
capturing a
larger share of
aftermarket
workby
extending
service contracts
and warranties.
Airline- In-house Heavy airframe Delta TechOps Moderate - Delta
Affiliated maintenance checks, engine (Delta Air Lines) — | TechOps is the largest
MRO operations of maintenance (if | serves 150+ in North America
Divisions airlines that also | the airline has external among airline MRO
take third-party that capability), customers; units (third-party
work. These line American revenue ~$1B). Overall,
began as maintenance at | Airlines Tech Ops | airline MRO units
internal cost hubs, (not heavily account for a chunk of

commercialized,
but AA Tulsa base
does some
outside work);
United Airlines
(San Francisco
and Orlando
bases, limited
third-party work);
Air Canada
Maintenance (in
Canada, serving
some U.S. clients).

heavy maintenance in
the US, but much of it
is for internal use (so
their market share in
third-party revenue is
smaller).
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the parent
airline.
Independent | Companies Broad offerings: | AAR Corp. (large High fragmentation -
MRO whose core heavy airframe independent, U.S. | nosingle firm
Companies business is maintenance, focused); dominates. AAR's U.S.
(Large) providing MRO engine services | StandardAero market share is a few
services. These (if they have (major percent. Collectively,
independents engine shops or | independent independents serve a
may be publicly | via partnership), | engine and large share of
traded or component airframe services, | outsourced airframe
private-equity- repair, parts globally active); maintenance and
owned. They distribution, HAECO Americas | parts support (likely
often operate engineering (U.S.arm of 40%+ of third-party
multiple facilities | services. Many HAECO, focuses commercial MRO if
and serve many | offerintegrated | on airframe & combined), but
customers. This solutions to interiors); ST individually they range
category is airlines (fleet Engineering from <1% up to ~5%
highly maintenance (Singapore's ST each.
fragmented with | programs). Engineering with
a long tail of subsidiaries like
players, but a VT San Antonio
few larger firms Aerospace);
stand out. Lufthansa
Technik
Component
Services (the U.S.
component repair
facilities of LHT);
MRO Holdings
(parent of
Flightstar in FL
and Aeroman in
El Salvador).
Specialty/ Smaller FAA- Highly Duncan Aviation | Individually tiny share
Niche Repair | certified repair specialized (largest family- —there are thousands
Shops stations that services: e.g. owned bizjet of small repair
specialize in landing gear MRO, multiple stations nationwide,
specific services overhauls, APU U.S. locations), each with a sliver of
or aircraft (auxiliary power | West Star the market. As a
segments. These | unit) repair, Aviation group, they are
range from avionics and (business jet essential to the
component instrument maintenance ecosystem
overhaul shops repair, cabin network), (performing
(landing gear, refurbishment, Gulfstream specialized work often
avionics, paint, or Service Centers subcontracted by
interiors) to maintenance for | (OEM-owned but | larger MROs), but no
those catering to | specific dedicated to single niche player
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regional aircraft categories like Gulfstream jets), exceeds 1% of industry
or business jets. helicopters or Garmin or Collins | revenue.

Many are family- | small planes. repair stations
owned or small Business (avionics repair),
businesses. aviation service numerous small
centers also fall Part 145 shops
here (offering across the
full service for country.
private jets).

Key Drivers of Competitive Advantage: In this crowded field, certain factors determine which
competitors lead. One key driver is technical capability and certifications - an MRO must have the
necessary FAA certifications and, often, OEM approvals to work on specific aircraft/engine models.
Being an authorized service center for an OEM (or having FAA/EASA Part 145 certifications for many
components) expands the work scope a provider can capture. For example, Delta TechOps secured
long-term contracts with engine OEMs (Pratt & Whitney, GE, Rolls-Royce) to become an authorized
overhaul provider for new engine models, which positions it strongly to win work from other airlines.
Another competitive advantage is scale and throughput efficiency: large MROs with multiple
docks and extensive skilled labor can turn aircraft around faster and more cost-effectively, which
appeals to airline customers. Labor expertise and training is crucial — experienced, well-trained
mechanics and engineers are the lifeblood of MRO. Companies that invest in workforce
development (and can recruit scarce A&P mechanics) can deliver quality and consistency that
others may not. Turnaround time (TAT) performance and reliability differentiate competitors as
well. Providers that consistently meet or beat promised deadlines earn a reputation that wins repeat
business. In practical terms, this might mean having robust project management, ready access to
spare parts, and even proprietary IT systems to track maintenance (the use of data analytics and
predictive maintenance tools is a growing advantage). Access to critical spare parts and supply
chain strength is another driver - MROs with large parts inventories or strong supplier networks (or
an internal parts trading division, like AAR has) can avoid delays waiting for components. Cost
competitiveness is of course a driver: an MRO that operates in a lower-cost region or has lean
processes can offer more attractive pricing. That said, pure low cost without quality won't win in this
safety-critical industry. Quality and safety record form a baseline competitive factor — a provider
with a history of incidents or poor workmanship will be quickly edged out. Finally, customer
relationships and long-term contracts lock in advantage; many airlines sign multi-year
agreements (sometimes power-by-hour or flight hour agreements) with an MRO provider, creating
recurring revenue and discouraging switching as long as performance is satisfactory.

Dominant Players Overview: The U.S. market's dominant players include a mix of large
independent companies, the MRO arms of major airlines, and the service divisions of OEMs. On the
independent side, AAR Corp. stands out as a large U.S.-based public MRO firm, and StandardAero
(recently public via IPO) as one of the biggest engine MRO specialists. Among airline affiliates, Delta
TechOps (the division of Delta Air Lines) is notable for actively competing for third-party work and is
one of the world's biggest airline MRO operations. In the OEM camp, GE Aerospace (formerly GE
Aviation) and RTX (Pratt & Whitney & Collins) operate massive global aftermarket businesses, with
substantial operations in the U.S. (for example, GE and Pratt each run multiple engine overhaul
shops and component repair centers domestically). Additionally, there are significant global
companies with U.S. footprints: e.g. ST Engineering (parent of VT Mobile Aerospace and VT San
Antonio Aerospace) and HAECO (Hong Kong-based, with HAECO Americas in NC/FL) bring
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international scale into U.S. competition. It's also worth noting that the defense contractors
(Lockheed Martin, Boeing, Northrop) compete in the military MRO segment, which overlaps where
firms like AAR and StandardAero also operate. Below are profiles of five prominent competitors in
the U.S. MRO industry:

AAR Corp. - Headquarters: Wood Dale, lllinois, USA. Website: aarcorp.com. Year Founded:
1955 (originated 1951). Ownership: Public (NYSE:AIR). Scale: ~$2.5 billion annual revenue,
~5,000-6,000 employeesacross 20 countries. Operates major maintenance facilities in
Indianapolis, Oklahoma City, Miami, and Rockford, IL (and in Canada). Offerings: AAR is an
independent provider of aircraft MRO and aftermarket services to commercial airlines,
military/government, and leasing companies. It performs heavy airframe maintenance,
component repair, inventory supply and parts trading, and even aircraft modifications. AAR is
one of the world'’s largest providers of used and surplus aircraft parts as well, complementing
its MRO work with robust supply chain services. Geographic Footprint: Primarily U.S.
facilities (often located at or near major airports) plus some overseas operations (e.g.
component shops in Europe, airframe maintenance in Canada). Key Differentiators: AAR's
independence and broad service menu (it can offer integrated solutions — from repairing
airframes to managing parts inventories) make it attractive to airline customers looking to
outsource big chunks of maintenance. It often wins third-party maintenance contracts
from airlines and the U.S. government, leveraging its reputation for reliable delivery. As a
public company, AAR brings financial stability and transparency that can appeal to
customers. AAR markets a “IMRO Network” concept, streamlining work across its bases to
ensure consistent quality. Its large parts business also means it can readily supply
components during maintenance, reducing downtime.

StandardAero - Headquarters: Scottsdale, Arizona, USA. Website: standardaero.com. Year
Founded: 1911 (as a small engine repair shop in Canada; grew and now U.S.-based).
Ownership: Public (NASDAQ:SARQO) - IPO completed 2024; formerly private (owned by
Carlyle Group). Scale: ~$5 billion annual revenue (2024 run-rate) with about 7,000+
employees worldwide. Over 50 major facilities on five continents. Offerings: StandardAero is
one of the largest independent engine MRO providers globally. It specializes in engine
overhaul and repair — serving a wide range of engines from small turboprops to large jet
engines (it holds OEM licenses for many models) — and also provides airframe services for
select platforms, APU (auxiliary power unit) overhauls, and component repairs. It serves
commercial airlines, business aviation, and military customers. Geographic Footprint:
Multiple U.S. locations (including engine shops in Ohio, Texas, Kansas, and elsewhere) and
significant facilities in Canada and Europe. For example, it recently invested in a new CFM56
engine overhaul center in Dallas, TX. Key Differentiators: StandardAero’'s engine focus and
OEM partnerships give it a technical edge. It often operates as an authorized service center
for engine makers (e.g., Rolls-Royce, Honeywell, Pratt & Whitney Canada models), meaning it
has access to OEM data and parts. The company touts a “clear leadership position in the
aerospace engine aftermarket”. Its size provides economies of scale in sourcing parts and
investing in advanced capabilities (like a $20M+ test cell or tooling for new-generation
engines). StandardAero also has a reputation for quality built over a century, and a diverse
customer base (commercial, business, and defense) which helps stabilize its business
through industry cycles. Its financial scale allows it to pursue acquisitions — it recently
acquired Textron's tools & test equipment unit (ATI) to broaden offerings. In summary,
StandardAero’s competitive edge lies in being a one of the go-to independents for engine
MRO, with broad certifications and global reach.

23



NOAH

Aircraft MRO POV RESEARCH

Delta TechOps — Headquarters: Atlanta, Georgia, USA (at Hartsfield-Jackson Intl. Airport).
Website: deltatechops.com. Year Founded: 1929 (as Delta Air Lines’ maintenance
department). Ownership: Unit of Delta Air Lines (NYSE:DAL). Scale: ~9,600 employees; the
largest airline MRO facility in North America and among the largest worldwide. Operates 51
maintenance stations globally (line maintenance at various airports) and a massive main
overhaul base in Atlanta, along with major shops in Minneapolis and other Delta hub airports.
Delta TechOps services Delta's fleet of over 900 aircraft, and also supports 150+ third-party
customers worldwide. In 2018, TechOps' third-party revenue was about $700-800 million
and has since grown to around $1 billion annually. Delta is aiming for TechOps to reach

$5 billion in revenue in coming years through expansion and partnerships. Offerings: Full-
service MRO: heavy airframe maintenance for Delta’s fleet and customers, engine overhaul
capabilities (especially on engines that Delta operates — e.g., PW2000, Rolls-Royce Trent 800,
CFM56, and new Rolls-Royce Trent XWB and Pratt GTF under OEM partnership deals),
component repair for avionics, hydraulics, APUs, landing gear, etc., and line maintenance
services. It also offers engineering and training services. Geographic Footprint: Primarily
Atlanta for heavy work (with enormous hangar facilities), plus technical operations at other
Delta hubs (Minneapolis, Detroit for engines, etc.). Through alliances, TechOps has joint
ventures abroad (e.g., in Asia) and an engine shop JV in Minneapolis with Pratt & Whitney.
Key Differentiators: Backed by a major airline, Delta TechOps combines extensive
experience as an operator with third-party service — they understand an airline's needs from
the inside. They boast some unique infrastructure, like the world’s largest engine test cell
(built in 2019 for ~$100M) which can handle up to 150,000 lbs thrust engines, enabling them
to work on the latest widebody engines. TechOps' differentiator is also its OEM partnerships:
Delta has 25-year contracts with Pratt, GE, and Rolls to be an authorized repair center, which
means even competing airlines’ engines (like a JetBlue engine made by Pratt) end up at
Delta TechOps for overhaul. This is a strategic coup — competitors pay Delta for maintenance.
Moreover, Delta TechOps is known for high quality (it literally keeps Delta’'s own planes flying
safely, so the standards are rigorous) and has invested in technology and training. As an
airline-owned MRO, it can leverage Delta’s purchasing power for parts and has a steady
volume from the parent fleet to keep utilization high. Its size allows it to take on large
contracts (e.g., maintaining fleets for smaller airlines or military CFM56 engines for the U.S. Air
Force). The key challenge for TechOps is balancing its internal needs with external growth,
but it clearly has become a dominant player by virtue of scale, expertise, and strategic
partnerships.

GE Aerospace (GE Aviation Services) - Headquarters: Cincinnati, Ohio, USA. Website:
geaerospace.com. Year Founded: GE Aviation dates back to 1917. Ownership: Public
(NYSE:GE) — GE Aerospace is now the core of GE after corporate restructuring. Scale: GE
Aerospace (which includes engine manufacturing and services) had about $26 billion in
revenue in 2022, with services (MRO and spare parts) comprising roughly half. GE is the
largest player in the U.S. MRO industry by revenue, mainly due to its dominance in engine
maintenance. It services the huge installed base of GE and CFM International engines (which
power the majority of U.S. commercial aircraft). Thousands of employees work in GE's
overhaul facilities in the U.S. (notably in Cincinnati/Evendale, OH; Durham, NC; Strother Field,
KS for military engines; and others) as well as joint venture shops globally. Offerings: As an
OEM, GE's services arm provides engine overhaul and repair for GE and CFM engines, engine
component repairs, on-wing support teams, spare parts supply, and comprehensive service
programs like “OnPoint” solutions (which are power-by-the-hour maintenance contracts). GE
also has capabilities in avionics and systems via subsidiaries, but engine MRO is the flagship.
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Geographic Footprint: GE Aerospace’s direct overhaul shops in the U.S. handle engines like
the CFM56, CF34, GEQOQ, etc., and it has joint ventures with airlines and other companies
worldwide (e.g., CFM partner shop with Safran in France, collaborations with Delta TechOps,
etc.). Key Differentiators: GE leverages its OEM advantage - it designs the engines, so it has
unmatched technical knowledge, engineering resources, and access to proprietary parts and
repair techniques. Many airlines opt for OEM maintenance on engines, especially newer ones,
because of warranty and residual value considerations; thus GE captures a large slice of that
market. GE's long-term service agreements mean recurring revenue and strong customer
retention (airlines in those programs are essentially locked in). The company’s scale allows it
to invest heavily in R&D for repair technology (like developing repairs that extend part life)
and in digital tools (predictive maintenance using engine health monitoring data). Another
differentiator is global service network - if an engine needs overhaul, GE can route it to any
of its facilities worldwide that has capacity, providing flexibility. In the U.S,, GE's brand and
sheer capacity (it can process large volumes of engines) make it a top choice for engine MRO.
However, its focus is largely on its own products; it doesn't generally do airframe
maintenance. GE's presence in the U.S. MRO industry highlights that engine OEMs hold
significant power in the aftermarket, often outpacing independent competitors in the
engine segment (the engine MRO segment alone is nearly half of global MRO spend, and
OEMs like GE and Pratt capture a big chunk of that).

e HAECO Americas - Headquarters: Greensboro, North Carolina, USA. Website: haeco.aero
(HAECO Americas section). Year Founded: 1990 (as Timberlake Aircraft Services, later TIMCO;
acquired by HAECO in 2014). Ownership: Subsidiary of HAECO (Hong Kong Aircraft
Engineering Co.), which is ultimately part of Swire Group (publicly traded in Hong Kong).
Scale: Approximately $400-500 million in revenue and ~2,000 employeesin the U.S. HAECO
Americas operates several large hangars in Greensboro, NC (at Piedmont Triad Intl Airport)
and Lake City, Florida — providing heavy maintenance and modifications. It also had
operations in Macon, GA and Greenville, SC for interior fabrication and engineering.
Offerings: HAECO Americas is known for airframe heavy maintenance, modifications, and
cabin interiors. It performs heavy checks, structural repairs, cabin retrofits, seat
manufacturing, and painting. It has FAA supplemental type certificate (STC) capabilities to do
passenger-to-freighter conversions and avionics upgrades as well. The company serves major
U.S. airlines (it has done work for American, United, Spirit, etc.), leasing companies, and VIP
customers. Geographic Footprint: Two main MRO campuses (NC and FL) give it East Coast
coverage. It can accommodate multiple narrowbody and widebody aircraft simultaneously in
its hangars. Being part of HAECQO, it also can leverage HAECO's global network (HAECO is big
in Asia, e.g., operations in Hong Kong, Xiamen, etc.). Key Differentiators: HAECO Americas
offers a combination of heavy maintenance and engineering/design expertise (not every
MRO can manufacture seats or design cabin layouts in-house). This has made it a go-to for
airlines doing cabin refurbishments or fleet modifications. As a subsidiary of an international
MRO group, it benefits from a global perspective and financial backing. It often competes on
capacity and reliability - airlines send aircraft to Greensboro or Lake City for scheduled
heavy checks knowing HAECO has decades of experience (TIMCO was a major MRO in the
1990s-2000s). Its differentiator in the U.S. market is partly its focus on airframe services:
unlike OEMs or engine specialists, HAECO Americas concentrates on keeping aircraft cells in
good shape and cabins modern. It also tends to operate in lower-cost locations (North
Carolina and Florida, as opposed to high-cost metro areas), which can translate to
competitive pricing. HAECO's challenge and opportunity lie in maintaining consistent
throughput; it has at times faced the cyclical nature of heavy maintenance demand.
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Nonetheless, it remains one of the dominant airframe MRO providers in the U.S., especially
for independent (non-airline) heavy maintenance, and is an example of a foreign-owned firm
successfully competing in the U.S. market.

These profiles illustrate the diverse mix of competitors — from pure-play independents to airline-
owned and OEM-owned players — each carving out a space via their specialties and strengths. The
competitive landscape is dynamic: for instance, OEMs are increasingly encroaching (as noted, OEM-
led MRO services have grown ~15% in recent years), and airlines like Delta are expanding their MRO
ventures, while independents respond by forming partnerships or specializing further. Despite
fragmentation, the largest U.S. MROs have built strong moats through capabilities, scale, and
strategic relationships that help ensure durable profitability in an otherwise tough, price-
competitive sector.

6. Unit Economics

Pricing Models: MRO services are typically priced based on the scope of work, with several common
pricing models in use. For heavy airframe maintenance visits (like C-checks or D-checks), pricing is
often quoted on a “time and materials” basis: the MRO will estimate the labor hours and parts
required, provide an overall quote, and then bill actual labor hours expended plus any parts used
(with customer approval for extras). Customers may seek fixed-price or not-to-exceed quotes for
budgeting certainty, especially for standard checks — in those cases the MRO assumes some risk if
extra labor is needed beyond expectations. Engine maintenance is frequently sold via “power-by-
the-hour” (PBH) or maintenance cost per hour agreements, especially for airlines and leasing
companies. Under a PBH contract, the customer pays a set rate (e.g. $X per flight hour or per cycle)
and the MRO/OEM covers all required maintenance over the term; this smooths costs for the
operator and gives the MRO a steady revenue stream. OEMs (like Rolls-Royce TotalCare, or Pratt's
Fleet Management Program) pioneered this model, but independent MROs also offer PBH deals for
components and sometimes airframe support. Ad-hoc repairs (unscheduled fixes) are usually billed
at hourly labor rates plus materials. In the business aviation realm, many service centers offer
menu pricing for common inspections (e.g., a 12-month inspection on a Gulfstream might be a flat
fee labor package, with parts extra). Labor rates in the U.S. MRO market vary by region and aircraft
type; for example, one source notes that for heavy maintenance, North American labor rates
averaged about $55/hour (circa mid-2010s), though by 2023 likely higher (airline maintenance
technicians might bill closer to $80-$100/hour when fully burdened). Specialized work (avionics,
composites) can command higher rates, and business jet service centers often post rates in the
$125-$150/hour range for labor on sophisticated private aircraft. Drivers of premium pricing include
faster turnaround guarantees, specialized certifications (an OEM-authorized shop may charge more
for the same work due to perceived higher quality or to cover OEM parts costs), and convenience
factors (an on-airport, on-demand AOG team can charge a call-out premium for urgent repairs).
Ultimately, competition keeps prices in check — an airline will compare quotes from multiple MROs,
so providers must price within a market range unless they offer clear extra value.

Typical Revenue per Unit: Revenue per “unit” can be considered per aircraft serviced or per event. A
heavy airframe check on a narrow-body jet (e.g., a Boeing 737 undergoing a C-check) can bring in
on the order of $0.5-$1.0 million in revenue for the MRO, whereas a large wide-body heavy check
(D-check) might be $2-$5 million depending on scope (with skin replacements, etc,, at the higher
end). Engine shop visits are even more expensive: a single engine overhaul on a high-thrust turbofan
can easily exceed $3-$5 million in revenue (parts drive this). For smaller units, a regional jet's
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overhaul or a business jet inspection might be tens or hundreds of thousands of dollars. Another
way to view unit economics is revenue per labor hour - if an MRO charges ~$75/hour and a heavy
check takes 5,000 labor hours, that's $375k labor revenue (plus parts). Many contracts also allow a
markup on parts (e.g., the MRO buys parts and adds 10-20% margin), contributing to revenue.
Airlines on PBH contracts may pay a fixed monthly amount that, when averaged, equates to a
certain revenue per aircraft per year. For instance, an airline might pay ~$200-$300 per flight hour
per aircraft for a comprehensive maintenance program; for a jet flying 3,000 hours a year that's
~$600k-$900k per aircraft per year to the MRO provider. In summary, revenue per service event
ranges widely — from a five-figure sum for minor inspections up to multi-millions for major overhauls
— with complexity, aircraft size, and required materials being the big determinants.

Cost Structure: The cost structure of MRO operations divides into variable costs (primarily labor
and materials for each job) and fixed costs (facility overhead, equipment depreciation, base staff).
According to industry analyses, the three primary cost elements in most maintenance categories
are labor, materials/parts, and subcontracted specialty services. In airframe heavy maintenance,
labor tends to be a significant portion — often on the order of 40% of the cost— because heavy checks
are labor-intensive (inspections, repairs) with moderate parts replacement. Materials might be ~30-
40% (routine replacement of consumables, any rotable parts that are swapped out). The remainder
might be outsourced services (e.g., sending an engine to an engine shop during a C-check, or
contracting out NDT inspections) and general overhead allocation. In engine overhaul, the balance
skews more to parts: engines often require expensive life-limited parts; material costs can be 50% or
more of an engine shop visit cost, with labor a somewhat smaller share. Component MRO varies by
component — some repairs are mostly labor (e.g., avionics circuit board repair), others require new
piece parts. On average, an independent MRO might see a cost of goods (labor + parts) of ~80% of
revenue, yielding a gross margin around 20%. For example, AAR Corp.’s gross profit margin in its
aviation services segment has been about 18-19% in recent years, which implies ~81-82% cost of
sales. Within that, labor is a large chunk — MRO providers must pay technicians, inspectors,
engineers, etc. The U.S. Bureau of Labor Statistics reports aircraft mechanics’ average wage around
$28/hour (about $59k/year), but fully burdened cost per hour (with benefits, taxes) is higher; for
skilled and certified technicians it can be significantly more. Thus labor efficiency (reducing rework,
optimizing workflows) is crucial for margin. Variable vs. fixed costs: Labor in MRO is somewhat
variable — many providers use a mix of full-time staff and contractors or overtime to flex with
workload. However, in practice, a core labor force is fixed to maintain readiness, making labor a
semi-fixed cost when demand dips. Parts are purely variable (purchased per job). Facilities, hangar
leases, management salaries, and insurance are fixed costs that can be substantial. An MRO with a
large hangar must pay those lease/utilities costs regardless of how full it is — which is why keeping
bays utilized with steady work is critical to profitability in this business.

Capital Expenditure (Capex) Considerations: The MRO industry is moderately asset-intensive.
Companies need to invest in hangar facilities, maintenance equipment, and tooling, but these
assets have long useful lives and the ongoing capex requirement is relatively low compared to
revenue. For growth, an MRO might build or lease new hangars (a significant capital project) or
expand into new service lines by purchasing expensive machinery (like an autoclave for composites
or CNC machines for component repairs). For example, building a large multi-bay maintenance
hangar can cost tens of millions. Replacement and maintenance capex includes updating test
equipment (e.g., engine test cells need periodic upgrades), replacing tools, and facility upkeep.
However, if no new expansion is underway, capex tends to be a small percentage of revenue. AAR
Corp’s financials illustrate this: historically AAR has spent on the order of 1-2% of revenue on capex
in many years (e.g., ~$15-20M on $2B revenue), indicating a fairly asset-light ongoing model (they
often lease hangars from airports, which keeps capital needs down). Similarly, StandardAero’s recent
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report showed capex at 2.0% of revenue in Q3 2024 as they invested in new capabilities. Growth
capex might spike when a new facility is opened or a major capability (like a new engine type
tooling) is added, but once operational, maintenance capex (to keep existing equipment in shape)
is modest. This means MRO companies can have good cash flows as long as operations are
profitable, since they're not constantly pouring money into new assets (unless expanding). Another
consideration is capital tied in inventory - some MROs stock spare parts to facilitate quick
turnaround, which can tie up cash (not capex per se, but working capital). Component pooling
arrangements require investment in spare parts stock, which is a form of capital deployment for
customer support. Overall, though, compared to manufacturing, MRO is less capex-heavy.

Typical Margins: In steady-state, the aircraft MRO business yields gross margins around 15-25%,
EBITDA margins in the 8-15% range, and net profit margins that are mid-single-digit to low double-
digit. Industry sources indicate average profit (net) margins about 8-9%for MRO providers, though
this varies by segment. For instance, independent heavy maintenance providers often operate on
the lower end of margins due to competitive pricing, whereas OEM aftermarket divisions can realize
higher margins (partly because OEMSs earn strong profits on proprietary spare parts). StandardAero,
a top-tier independent, achieved an Adjusted EBITDA margin of 13.5% in 2024by leveraging
volume and mix — that's a healthy benchmark for a diversified MRO. AAR’s operating margin (which
is roughly EBITDA minus some corporate costs) has been around 8-9%recently, aligning with
industry averages. Gross margins tend to be slimmer in airframe heavy maintenance (lots of labor
that is billed through at modest markups), and higher in areas like component repairs or part sales.
EBITDA margin benefits from any efficiency and high utilization. When hangars are full and labor is
utilized, incremental revenue can drop a lot to the bottom line, but if an MRO has low utilization,
fixed costs eat into profits quickly. Cash flow conversion is generally strong when business is stable:
with relatively low capex and manageable working capital, a good portion of EBITDA converts to
operating cash flow. The main drain on cash can be working capital growth - e.g., if an MRO stocks
more inventory or extends credit to customers (receivables). But if managed, many MROs convert
most of their EBITDA into cash. For example, in years prior to big growth investments, AAR has
converted a large share of its earnings to free cash flow.

lllustrative Site P&L: Consider a single heavy maintenance facility (“site”) performing 100 narrow-
body heavy checks per year. If the average revenue per check is $1 million, the site's revenue would
be ~$100 million annually. Cost of services would include direct labor (say the site has 300
technicians whose fully burdened cost is $90k each = $27M, and they spend ~80% of time on billable
work, aligning with that volume), plus parts and materials used (perhaps $40M, much of which is
passed through at little markup), plus outsourced work ($5M to send engines or components to
specialty shops). That might yield a gross profit on the order of $100M — $72M = $28M (28% gross
margin in this hypothetical). Then overhead: facility lease, utilities, management, support staff,
quality control, etc. could be $15M. That leaves $13M EBITDA (~13%). Depreciation on equipment
might be $3M, resulting in ~$10M EBIT. Taxes, etc., would then give net income maybe ~$7M (7% net
margin). This is a rough illustrative breakdown — actual results vary, but it shows how volume and
utilization drive profitability. If that same site only had 50 checks ($50M revenue) but similar fixed
costs, margins would shrink significantly. Economies of scale are evident at the site level - a big
hangar's profitability hinges on keeping the bays occupied and technicians busy.

Asset Intensity and Maintenance: The asset intensity in MRO comes primarily from the facilities
and specialized equipment needed. Hangars must be large enough for aircraft; somme MROs invest
in movable docks, lifts, and cranes for accessing all parts of the airframe. There are also expensive
tools like engine test cells (which can cost tens of millions for high-thrust engines), nondestructive
testing (NDT) equipment (e.g., ultrasonic or X-ray inspection systems), machining equipment for
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part repairs, and IT systems for documentation and monitoring. These assets typically have a long
useful life — a hangar can be used for decades with proper maintenance, and test equipment might
last 10+ years before needing overhaul or replacement. Maintenance of these assets (like calibrating
tools, repairing hangar infrastructure) is an ongoing expense but relatively small compared to the
throughput they support. EqQuipment costs per se are not as high as manufacturing an aircraft, but
the reliability of these assets is crucial (a broken gantry crane can halt work, for example). Many
MROs mitigate huge upfront costs by leasing equipment or facilities. Also, because technology
evolves, some capex goes into new capability — e.g., if new composite-intensive aircraft come, an
MRO might buy autoclaves or ultrasonic inspection Kits to service them. In terms of working capital
assets, parts inventory can be a significant asset: MROs often hold pools of spare parts and
exchange units. For instance, an MRO might keep a landing gear on hand to swap with a removed
one, then overhaul the old one - this requires owning that spare (an asset on the books). Over time,
effective supply chain management can minimize the inventory without hurting turnaround time.

In summary, the unit economics of U.S. aircraft MRO are characterized by moderate margins that
reward efficiency and volume. Providers succeed by carefully managing labor (the largest cost
element) and turning around aircraft quickly to maximize utilization of their fixed assets. Those who
can differentiate on quality and speed can command a premium and achieve healthier margins,
while others compete on cost and operate on thinner profits. The relatively low ongoing capex
needs mean that a well-run MRO can convert a good portion of its earnings into free cash,
supporting long-term durable profitability as long as they continue to win customer trust and keep
their hangars busy.

7. Industry KPIs

Financial KPIs: Aircraft MRO firms track key financial metrics to monitor profitability and financial
health. Table 7.1 below outlines important financial KPIs, their meanings, and typical benchmarks in
the U.S. MRO industry. Independent MRO providers tend to have EBITDA margins in the low double-
digits (mid-teens) on average, while best-in-class operations or OEM-affiliated service divisions can
exceed 20%. Net profit margins in the sector average in the high single digits (~8-10%), with efficient
operators targeting mid-teens net margins. Working capital is a significant consideration due to the
need for parts inventory and work-in-process; the industry’s average working capital tied up is
moderate to high (often ~20-30% of revenue) given inventory requirements, though lean operators
can drive this lower. Capital intensity for MROs is relatively low — annual maintenance CAPEX often
<5% of revenue for a well-run shop, since the business relies more on skilled labor than on heavy
machinery or R&D.

Table 7.1- Key Financial KPIs in Aircraft MRO Industry

Financial KPI | Description Industry Median Best-in-Class
Benchmark
Revenue Annual increase in revenue, ~5% (steady, tracks | 15%+ (high-growth
Growth Rate | indicating market demand and GDP and fleet niches or via
share gains. Often measured year- | growth) acquisitions)
over-year or as CAGR.
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EBITDA EBITDA as a percentage of ~10-15% (typical 20%+ (OEM-linked
Margin revenue; measures operating independent engine service
profitability before depreciation MRO) contracts, highly
and amortization. efficient operators)
Net Profit Net income as a percentage of ~8-10% (industry 15%+ (top performers
Margin revenue; bottom-line profitability average) with strong cost
after all expenses. control)
Return on Net operating profit after tax ~10% (moderate 20%+ (highly efficient
Invested divided by invested capital, due to asset-light capital use, e.g. high
Capital indicates how effectively the model) utilization of facilities)
(ROIC) business deploys capital.
Working Share of revenue tied up in ~20-25% <10% (best-in-class
Capital % of | working capital (inventory, WIP, (significant supply chain
Revenue receivables minus payables). High inventory/WIP management)

values can indicate liquidity tied in
parts inventory.

needs)

Capex as %
of Revenue

Annual capital expenditures
divided by revenue; reflects
reinvestment needs (e.g. new
hangars, tooling).

~5-10% (moderate;
mainly facility
upgrades)

<5% (asset-light or
post-expansion steady
state)

Commercial KPIs: Commmercial performance metrics gauge customer-related success factors. In
aircraft MRO, long-term relationships are commmon, so customer retention and service quality are
critical. Table 7.2 lists key commercial KPls. Traditional SaaS-style metrics like Customer Acquisition
Cost (CAC) and Customer Lifetime Value (CLV) are not always explicitly tracked in MRO, but the
concepts apply. CAC in MRO is essentially the sales and marketing expense required to win a new
maintenance contract or customer. Given the B2B nature (airlines, fleet operators), CAC is relatively
low as a percentage of contract value — often just the cost of a sales team and bidding process. We
estimate median CAC might be a few thousand dollars per small operator, or low single-digit
percentage of a large contract’s value, while best-in-class firms rely on reputation and referrals,
keeping CAC minimal. CLV is high in MRO because customers tend to return for repeated
Mmaintenance events; for example, a business jet owner might spend $100K+ annually on
maintenance over many years, or an airline might award multi-year heavy maintenance agreements
worth millions. A high customer retention rate (often 70-90% range) and strong Net Promoter Score
(NPS) are hallmarks of top MROs, indicating loyal clients and positive word-of-mouth. Best-in-class
providers are often rated #1 by customers for multiple years.

Table 7.2 - Key Commercial KPIs in Aircraft MRO Industry

KPI

Commercial

Description

Industry Median

Best-in-Class Benchmark
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contracts. Indicates loyalty
and service satisfaction.

Customer Average cost to acquire a Low (e.g. 2-5% of Minimal (<2% of contract

Acquisition new customer (sales team first-year contract value) — established brands

Cost (CAC) effort, marketing, proposal value; on the order often win business via
costs). Typically measured of $5-10K for small reputation/referrals, keeping
per new contract. accounts) CAC very low.

Customer Total revenue or profit High variance (e.g. Very High - long-term

Lifetime expected from a customer a small charter contracts or exclusive

Value (CLV) over the life of the operator may have partnerships can yield CLVs
relationship. In MRO, CLV of $500K; an in the tens of millions (multi-
reflects recurring airline contract can | year heavy maintenance
maintenance events over be $5-10M+ over its | programs).
years. term)

Customer Percentage of customers ~70% (many 90%+ (market leaders retain

Retention who return for repeat customers return, nearly all key clients through

Rate business or renew though some shop | superior service)

for price)

Net Promoter
Score (NPS)

Customer
satisfaction/loyalty index
(measures willingness to
recommend). High NPS
reflects strong reputation.

~30-50 (average
satisfaction in B2B
services)

70+ (top MROs with
excellent service quality;
frequent industry survey
winner)

On-Time
Delivery Rate

Share of projects
completed by the promised
date. Critical for customer
operations (airlines and
owners demand timely
return to service).

~80% (industry
struggles with parts
delays and labor
constraints)

>95% (best-in-class reliability
in meeting turnaround
commitments)

Quote-to-
Win
Conversion

Ratio of maintenance
guotes or bids that convert
to actual awarded
contracts. Reflects sales
effectiveness and
competitiveness.

~30% (typical win
rate on bids in
competitive
segments)

50%+ (high win rate via
strong relationships or niche
specialization)

Operational KPIs: Operational metrics focus on efficiency, quality, and throughput of maintenance
activities. Table 7.3 highlights key operational KPIs for MRO providers. Turnaround Time (TAT) is a
core metric — for example, a heavy airframe check on a narrow-body airliner might have an industry-
average TAT of ~30 days, whereas best performers complete it in 25 days or less. Engine shop visits
similarly see TAT reductions as a competitive advantage. Labor productivity is measured by metrics
like hours per maintenance task or revenue per technician; median productivity sees moderate
inefficiencies due to rework and downtime, whereas best-in-class operations implement lean
processes to maximize wrench time (billable hours). Capacity utilization (of hangar bays or test
cells) indicates how well fixed assets are used — industry median may hover around 75-80%
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utilization, with top companies consistently above 90% (fully booking their facilities without
bottlenecks). First-pass yield/quality tracks the rate of work done right the first time (minimal
rework or quality escapes) — mid-tier MROs might have 95% first-pass yield, while best-in-class
exceed 99%, reflecting rigorous quality control. Safety is also paramount: leading MROs strive for
zero OSHA-recordable incidents and often receive FAA Diamond Awards for technician training

excellence.

Table 7.3 — Key Operational KPIs in Aircraft MRO Industry
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Operational
KPI

Description

Industry Median

Best-in-Class
Benchmark

Incident Rate

per hours worked (e.g.
OSHA recordable incident
rate). Low rates indicate
strong safety culture.

incidence ~3-5 per 200k
labor hours (moderate)

Turnaround Average time to completea | ~100% of OEM standard | 80% of standard or

Time (TAT) maintenance event (e.g. (e.g. ~30 days for heavy better (significantly
heavy check or engine check) reduced TAT; e.g. 20-25
overhaul). Shorter TAT days for the same
improves customer uptime. check)

On-Time Percentage of projects ~80% (some delays >95% (rarely late on

Delivery % delivered on or before the common due to deliveries; highly
promised date. Tied to parts/scope creep) reliable schedules)
meeting schedules.

Labor Output per labor input — Moderate —e.g. ~70% of | High —90%+ labor

Productivity | often measured as revenue | technician hours are utilization (minimal idle
per technician or labor billable (remainder on or rework time;
hours per job. Higher indirect/rework) optimized scheduling)
indicates efficient workforce
use.

Capacity Extent to which available ~75-80% (some under- >90% (near full

Utilization service capacity (hangar utilized slots or seasonal | utilization year-round
slots, engine bays) is utilized. | gaps) through scheduling and
Reflects ability to fill the backlog management)
shop with work.

First-Pass Quality metric — proportion ~95% (occasional rework | 99%+ (virtually all work

Yield of jobs completed without needed on complex passes inspection first-
rework or QA findings. High | jobs) pass; excellent quality
yield means work meets control)
standards first time.

Safety Workplace safety incidents Industry OSHA <1 per 200k hours (best-

in-class safety, many
achieve zero lost-time
injuries)

Inventory
Turnover

How many times inventory
(spare parts) is used/turned
per year. Higher turnover
means lean inventory

~2-3x/year (inventory
turns every 4-6 months
on average)

5x+ (inventory turns in
under 3 months;
efficient parts
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management supporting management and just-
ops. in-time sourcing)

8. Value Creation Opportunities

Benefits of Scale and Geographic Density: The U.S. MRO industry is highly fragmented, so scaling
up provides clear advantages. As an MRO business grows (organically or via acquisition), it gains
purchasing power - bulk buying of parts, consumables, and tools lowers unit costs. Larger MROs
can negotiate volume discounts with suppliers and OEMs, improving gross margins. Scale also
allows spreading fixed costs (engineering teams, IT systems, administrative overhead) across a larger
revenue base, boosting profitability. For example, specialized equipment like engine test cells or
advanced diagnostic tools can be used more efficiently by a big MRO serving many customers,
versus a small shop with idle time. Additionally, a larger workforce enables knowledge sharing and
specialization - experts in avionics, composites, engines, etc., can focus on their domains, improving
quality and efficiency.

Geographic density — having multiple service locations in key regions — creates value through
network effects. An MRO with a dense network of facilities (or mobile service teams) can offer
customers faster response and convenience. Proximity to customers’ operations reduces ferry
flight costs and downtime; for instance, if an airline or fractional fleet knows the MRO has
maintenance stations at many of its hub airports, it can consolidate more work with that provider.
Dense coverage also enables AOG (Aircraft on Ground) support - dispatching technicians rapidly to
grounded aircraft — which is a value-add service. As a business expands regionally, it can schedule
work to optimize capacity (shifting projects to less busy sites) and reduce ferry/transport costs,
improving margins. Overall, both scale and density strengthen an MRO's value proposition, making
it a one-stop-shop. A real-world example is StandardAero, which operates 40+ facilities worldwide;
its global scale allows it to partner with major engine OEMs and serve airlines and military
customers with consistent service quality everywhere.

Revenue Growth Opportunities: Growing an MRO's revenue can be achieved by both deepening
share with existing customers and expanding into new markets. On the customer side, one key
opportunity is to offer integrated services - for example, an MRO that historically only did airframe
heavy maintenance can add engine MRO or component repair capabilities, capturing a greater
“wallet share” of each aircraft’'s maintenance spend. Cross-selling services (like interior
refurbishments or avionics upgrades during scheduled inspections) not only boosts revenue per
event but also enhances customer convenience, making the MRO more indispensable. Geographic
expansion, as noted, opens revenue from new customers in different regions (e.g. establishing a
presence in a high-traffic airport to win airline line maintenance contracts).

Another avenue is pursuing long-term maintenance agreements or power-by-the-hour contracts.
Such agreements lock in a steady stream of revenue over multiple years and often cover scheduled
maintenance at set rates. By converting ad-hoc customers into long-term contract customers,
MROs gain revenue visibility and upsell opportunities (like including parts pooling or engineering
services in the package). Additionally, technological developments are enabling new revenue
streams: for instance, predictive maintenance analytics —an MRO that invests in data platforms can
monitor client aircraft health and proactively position services or parts, justifying premium fees for
reducing unplanned downtime. There is also growth potential in sesgments like military and
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defense contracts (many private MROs are expanding into servicing military aircraft or assets,
which can be lucrative) and cargo/refurbishment markets (e.g. passenger-to-freighter conversions
have been in high demand, providing MROs project-based revenue). Given the overall tailwind of an
aging fleet and increasing outsourcing by airlines, a well-positioned MRO can grow above the
industry’s mid-single-digit growth rate by capturing these opportunities.

Margin Expansion Opportunities: MRO is historically a tight-margin business, but there are clear
levers to improve profitability. Operational efficiency is paramount — implementing lean processes
can cut down wasted labor hours and turn aircraft around faster, which directly reduces cost per job.
Best-in-class MROs employ continuous improvement teams to streamline workflows (for example,
reorganizing tooling and parts kitting to reduce technician downtime). Adopting digital tools can
also yield margin gains: maintenance management software and Al-driven scheduling can optimize
work distribution, raising labor utilization. A recent industry analysis found that digitization led to
>5% revenue uplift and >10% cost reduction for many MROs that implemented it.

Another margin lever is strategic sourcing and inventory management. By optimizing inventory
levels and increasing parts turnover, MROs can free up cash and avoid obsolescence write-downs.
SGC Partners, for instance, notes that effective initiatives can cut inventory by 30-50% while
improving fill rates into the 90%+ range, meaning needed parts are on hand when required,
avoiding delays. This balance prevents both costly rush orders and excess stock, thereby improving
the cost structure. Economies of scale, as discussed, also boost margins — spreading fixed overhead
and consolidating functions post-M&A can raise EBITDA margins a few points through synergies.
Many recent MRO acquisitions target 3-5% of revenue in cost synergies via facility consolidation,
workforce optimization, and elimination of duplicate back-office systems. Furthermore, moving up
the value chain can expand margins: for example, developing in-house engineering solutions or
proprietary repair processes (DER repairs, PMA parts) allows an MRO to capture value that would
otherwise go to OEMs or third parties. An MRO that can use FAA-approved alternative parts or
repairs can offer lower prices to customers while keeping more margin for itself. Lastly, focusing on
higher-margin segments can mix-lift the overall profitability — for instance, engine/component
repairs often yield higher margins than heavy airframe checks because of intellectual property and
fewer competitors (GE's engine service contracts famously enjoy 20%+ margins). By growing those
segments of the business, an MRO can improve its blended margin over time. In summary, through
efficiency, smart sourcing, scale economies, and service mix optimization, MRO providers have
multiple paths to expand their operating margins.

9. Institutional Activity

M&A Activity and Industry Consolidation: The aircraft MRO industry has seen considerable merger
and acquisition (M&A) activity in the past decade, driven by both strategic and private equity (PE)
buyers. The market remains highly fragmented - over 500 MRO companies operate in North
America alone, and even the top ten players account for only ~12-15% of global market share. This
fragmentation presents an opportunity for consolidation, and investors have taken notice. Private
equity firms are attracted by the industry’'s steady, recurring demand and cash flows (maintenance
is often non-discretionary and tied to regulated requirements). At the same time, strategic acquirers
(including OEMs and larger MROs) pursue acquisitions to broaden capabilities or geographic reach.

In the U.S, consolidation is underway but far from complete. Several large platform deals have
occurred, notably in the engine and business aviation segments. For example, StandardAero — one
of the largest independent engine MRO providers — was acquired by Veritas Capital in 2015, merged
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with another major MRO (Vector Aerospace) in 2017, and then sold to The Carlyle Group in 2019 for
an estimated $5 billion. Similarly, the business aviation MRO space has seen roll-ups like West Star
Aviation, which under private equity ownership executed five add-on acquisitions in six years.
Despite COVID-19 temporarily slowing deal-making in 2020, activity has rebounded as the sector
recovered. Both financial sponsors and strategic buyers are actively looking for acquisitions that can
provide scale, access to skilled labor pools, and customer contracts. OEMs such as Boeing have also
made plays - Boeing's acquisition of KLX Inc. in 2018 (for $4.25 billion) aimed to bolster its
aftermarket parts and services portfolio, integrating a major parts distributor into Boeing Global

Services.

Overall, private equity interest remains high, with numerous PE-backed platforms in operation
(engines, components, specialty modifications, etc.). These sponsors see opportunities to improve
operations (and thus profits) of acquired MROs and eventually exit at a premium, given the
industry’s critical role and growth tailwinds. The level of consolidation, however, is still moderate -
there are many regional and niche players remaining. This suggests that M&A will continue to be a
significant feature of the MRO landscape in coming years, as platforms seek bolt-on deals and
larger players consider transformational mergers. The table below lists notable precedent M&A
transactions in the industry over the past ~10 years, illustrating the range of deal types from sponsor-
led buyouts to strategic acquisitions.

Table 9.1 - Selected Precedent M&A Transactions in U.S. Aircraft MRO (Past ~10 Years)

Date | Buyer Target Deal Description Transaction | Advisors
(Investor) Company Value
Apr The Carlyle StandardAero Carlyle acquired ~$5 billion Sell-side: Credit
2019 | Group (PE (from Veritas StandardAero, a (incl. debt) Suisse (Veritas
sponsor) Capital) leading advisor); Buy-
independent engine side legal:
& airframe MRO with Latham &
~38 facilities Watkins (est.)
worldwide, from
fellow PE firm
Veritas. Gave Carlyle
a major platformin
aviation services.
May | The Boeing KLX Inc. (KLX Boeing purchased $4.25 billion Boeing legal:
2018 | Company Aerospace KLX, a top Kirkland & Ellis;
(strategic) Solutions) independent (Goldman
aerospace parts Sachs advised
distributor and MRO KLX, per
services provider, to industry
integrate with its reports)

Boeing Global
Services division
(combined with
Boeing's Aviall unit).
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Mar | The Sterling West Star Sterling acquired Undisclosed | Sell-side: Harris
2022 | Group (PE Aviation (from | West Star, a leading | (PE Williams

sponsor) Norwest Equity | business jet MRO secondary (advisor); Legal:
Partners) (full-service facilities | buyout) Winston &
in IL, CO, TN, MQ), Strawn for
after ~6 years of seller
growth under NEP
(which included 5
add-on acquisitions).
West Star nearly
doubled EBITDA
under NEP.

July | StandardAero | Signature StandardAero $230 million | -

2021 | (Carlyle Aviation ERO acquired the engine (StandardAero
portfolio co.) (Engine Repair | MRO unit of handled in-

& Overhaul Signature Aviation house; part of
business) (includes Dallas Carlyle's buy-
Airmotive, H&S and-build
Aviation) to expand strategy)
its bizjet engine
maintenance scope.

Oct West Star Jet East (a West Star $131 million Buy-side:

2023 | Aviation Gama Aviation purchased Jet East, Sterling Group
(Sterling company) a provider of AOG (lead investor);
portfolio) and line Sell-side: Gama

maintenance Aviation
services, to broaden (parent) - B.
its East Coast Riley (advisor)
presence and

mobile repair

network.

Aug Platinum Wesco Aircraft | Platinum’s portfolio | $1.9 billion Financial

2019 | Equity (via Holdings co. Pattonair advisors:
Pattonair) merged with Wesco Morgan

(large aerospace Stanley,
supply chain and Barclays

MRO services (Wesco); Legal:
provider) to create a Gibson Dunn
combined (Platinum)
distribution giant.

May | HEICO Wencor Group | Aerospace ~$1.9 billion Sell-side:

2023 | Corporation (Warburg components and (deal Jefferies
(strategic) Pincus MRO parts supplier announced) (Warburg's

portfolio) Wencor was advisor); Buy-
acquired by HEICO side legal:
to expand HEICO's
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aftermarket parts Greenberg
catalog (PMA parts, Traurig (est.)

component repair).

Public Company Comparables: Only a few pure-play aircraft MRO companies are publicly traded, as
many large MRO operations are either privately owned or part of larger aerospace firms. However,
there are several relevant public companies that provide insight into industry valuation and
performance. Table 9.2 presents a snapshot of selected public companies with significant MRO
operations or services, including their market capitalization, enterprise value (EV), and trading
multiples. For instance, AAR Corp (NYSE: AIR) is a leading independent provider of airframe and
component MRO services to commercial and government customers. As of early 2025, AAR's market
cap is about $2.3 billion with an EV around $3.3B. Its trading multiples reflect investor expectations
of steady growth: EV/LTM Revenue ~1.3x and EV/EBITDA ~18x (the latter somewhat elevated due to a
dip in trailing earnings). Another example is VSE Corp (NASDAQ: VSEC), which has an Aviation
segment offering aftermarket support and MRO for business and general aviation; VSE's enterprise
value of ~$2.6B is about 2.5x its ~$1.02B revenue, and it trades around 15-20x EBITDA, in line with
industry medians. Smaller public players like AerSale (NASDAQ: ASLE), which specializes in used
aircraft/engine sales and MRO, trade at lower absolute valuations (EV ~$473M) but sometimes
higher multiples (its EV/EBITDA is ~27x, reflecting anticipated growth off a small base and volatile
earnings). Beta values for these companies tend to be around 1.2-1.6 (AAR ~1.24, VSE ~1.6), indicating
their stock volatility is slightly higher than the market, partly due to cyclical aerospace demand.
Overall, these public comps illustrate that investors value MRO businesses at roughly 1-2x revenue
and 15-20x EBITDA, with best-in-class or growth-oriented firms at the higher end of the range.

Table 9.2 — Relevant Publicly Traded Companies with MRO Operations

Company

Business
Description

Market
Cap

Enterprise
Value (EV)

EV/LTM
Revenue

EV/LTM
EBITDA

3-Year
Beta

AAR Corp
(NYSE: AIR)

Independent
provider of aviation
services, including
airframe
maintenance,
parts supply,
component repair,
and fleet logistics
for commmercial
and defense
customers.

~$23 B

~$33 B

~1.3x%

~18.7x

124

VSE
Corporation
(NASDAQ:
VSEC)

Diversified
aftermarket
services firm;
Aviation segment
provides MRO and
distribution for
bizjets, engines
and rotorcraft

~$21B

~$2.6 B

~2.5x
(est.)

~16-20x
(est.)

~1.5-1.6
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(alongside other
non-aviation
segments).

AerSale Corp
(NASDAQ:
ASLE)

Mid-sized provider
of used aircraft and
engine sales,
leasing, and MRO
services (heavy
maintenance,
storage, and cargo
conversions)
primarily for aging
fleets.

~$0.37 B

~$0.47 B

~1.4x

~26.9x

0.28
(lower
volatility)

Heico Corp -
Flight Support
(NYSE: HEI)

Heico's Flight
Support Group
(segment of a
public company)
designs and
manufactures
FAA-approved
replacement parts
and performs
component MRO
for airlines. (Heico
total market cap
~$21B).

(Segment
of HEI)

~4.0x (est.

segment)

~15x (est.)

~1.2 (HEI
overall)

StandardAero
(NYSE: SDAA)*

One of the largest
independent MRO
companies
(engines,
airframes,
components)
serving
commercial,
business, and
military aviation.
(Went public via
IPO in 2024).

~n/a (IPO
late 2024)

~$8-10 B
(est. EV at
IPO)

~2x (est.,,
revenue
~$4.6B)

~14x (est.,
strong
EBITDA
margins)

— (new
listing)

Market data as of Q1 2025. StandardAero IPO info based on news reports. Beta = 3Y monthly where

available.

Major Private Equity Platforms: Private equity firms have established several platform
investments in the MRO space, using a buy-and-build strategy to consolidate smaller operators or
expand service offerings. Table 9.3 profiles some major PE-backed MRO platforms, including their
sponsors and notable acquisitions. These platforms illustrate how institutional capital has entered
the industry to drive roll-ups. For example, The Carlyle Group's platform is StandardAero — Carlyle
acquired it in 2019 and has since supported add-on deals (like Signature’s ERO business in 2021) to
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grow StandardAero’s capabilities. Another example is GenNx360's platform, Precision Aviation Group
(PAQG), focusing on aerospace component repair and parts distribution; under GenNx360, PAG made
acquisitions such as Air Parts & Supply Co., Aero Technology and more recently lcon Aerospace (fuel
hose MRO) and T.A.G. Aero (APU repair) in 2021to broaden its product lines. Middle-market PE firms
have also targeted business jet MRO: Norwest Equity Partners (and now Sterling Group) built up
West Star Aviation into a leading chain of bizjet maintenance centers, as detailed earlier. These
private equity platforms benefit from industry tailwinds (increasing outsourcing, aging aircraft) and
seek to create value through professionalized management, cross-selling across acquired units, and
eventual exit to larger players or public markets.
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Table 9.3 — Selected Private Equity—-Backed MRO Platforms and Acquisitions

PE Sponsor | Platform Platform Focus & Strategy Notable Acquisitions (Date)
Company
The Carlyle | StandardAero One of the largest MRO Vector Aerospace (2017,
Group (Scottsdale, AZ) | platforms globally — acquired by then-owner Veritas
comprehensive engine and merged into
overhaul, airframe and StandardAero); Triumph
component services for Aviation Services — NAAS
commercial, bizav, and Division (2019); Signature
military. Carlyle's strategy has | Aviation ERO (2021, $230M deal
been to scale up via expanding bizjet engine repair).
acquisition and organic (Exploring exit — Carlyle took
growth to capture global StandardAero public in 2024,
demand. raising capital for further
growth).
GenNx360 Precision Niche platform specializing in | Momentum Services Corp.
Capital Aviation Group | component MRO and supply | (2019, components); World
(PAG) (Atlanta, | for rotary- and fixed-wing Aviation Corp. (2020, avionics
GA) aircraft (avionics, instruments, | repair); ICON Aerospace (2021,
accessories). Strategy centers | UK-based fuel systems MRO);
on consolidating small T.A.C. Aero (2021, APU repairs);
component repair shops and | PTB Group (2022, Australian
parts distributors to achieve engine MRO, pending close).
scale and broader product (GenNx360 reaffirmed
lines. commitment via a continuation
fund in 2022, retaining PAG for
further growth).
Sterling West Star Leading business aviation Avant Aerospace (2017, parts
Group (prev. | Aviation (East MRO platform - performs and composite repair); Dallas
Norwest Alton, IL) maintenance, Aeronautical Services (2017,
Equity refurbishments, avionics, composites repair); Flite
Partners) paint on private jets. Built asa | Components & MSP Aero (2015-
one-stop-shop for bizjet 2016, component repair in TX
owners/operators. Strategy: and MN); Autumn Aviation
expand geographic footprint (2018, Northeast US presence);
and service scope to capture Jet East (2023, mobile
repair/AOG, adding East Coast
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growing bizav fleet
Mmaintenance needs.

coverage). (Result: West Star
now operates 4 major facilities
and multiple satellite/AOG
teams, and was voted #1
preferred MRO for 8 years
straight).

(distribution and repair
management like Triman
Industries in 2019, and
maintenance software like
Trax in 2023). Strategy:
assemble a broad aerospace
aftermarket portfolio (parts,
software, MRO).

Greenbriar | ATI (Air Example of PE in airline & Kellstrom Aerospace (2015,
Equity Transport Int’l) | aftermarket support. parts & engines
/ Kellstrom Greenbriar invested in distribution/MRO); Volant (Volo)
(past platform) aviation supply chain and Aerospace (2017, cabin interiors
MRO services (e.g. Kellstrom MRO). (Exited via sale to Aero
Aerospace for component Capital Solutions in 2020).
aftermarket).
AE Various AEI, specializing in aerospace, | Triman Industries (2019, military
Industrial (Triman, has acquired multiple aftermarket supply); UAV
Partners Resolute, etc.) aftermarket firms Factory (2021, UAS MRO -

adjacent sector); Trax* (2023,
maintenance ERP software
acquired by portfolio co. AAR for
$140M). (AE!l's platforms
illustrate expanding into tech-
enabled MRO solutions.)

Case Studies: Private Equity Platforms

To illustrate how private equity involvement shapes MRO companies, below are case studies on
three PE-backed platforms: StandardAero (Carlyle Group), West Star Aviation (Norwest/ Sterling),
and Precision Aviation Group (GenNx360).

Case Study 1: StandardAero (Carlyle Group)

Platform Overview: StandardAero is a century-old MRO company (founded 1911) that has grown into
one of the world’s largest independent maintenance providers. Headquartered in Arizona, it offers
engine overhaul, airframe maintenance, and avionics/components repair for a wide range of aircraft
— servicing commercial airlines, business aviation, and military fleets. StandardAero operates over 30
major facilities globallyand is an authorized maintenance partner for engine OEMs like Rolls-Royce
and GE/CFM. In 2015, private equity firm Veritas Capital acquired StandardAero, and under Veritas
the company made transformative acquisitions (most notably Vector Aerospace in 2017, which
expanded its global reach and military customer base). In 2019, The Carlyle Group purchased
StandardAero from Veritas for around $5B, marking one of the largest MRO buyouts ever.

Leadership Profiles: StandardAero’'s CEO is Russell Ford, who took the helm in 2013. Ford is an
industry veteran with engineering roots (Georgia Tech alumnus) and prior leadership roles in
aerospace manufacturing. Under his leadership, StandardAero focused on operational excellence
and growth; he oversaw the integration of Vector Aerospace and later acquisitions. Ford's tenure has
been marked by a drive to position StandardAero as a “OEM-aligned, multi-service” platform.
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Notably, in 2024, he led StandardAero through an IPO on the NYSE - it was the second-largest IPO in
2024 and the biggest aerospace IPO in two decades. This public listing indicates the success of
Carlyle's investment and StandardAero’s stature, as the company reportedly generated $4.68
revenue in 2023with healthy profitability. The leadership team under Ford includes seasoned
executives from major OEMs and airlines, focusing on maintaining technical expertise and customer
relationships.

Investment Approach: Carlyle's approach with StandardAero was to buy, build, and hold for a
sizeable exit. They bought a platform with global scale and continued to support bolt-on
acquisitions to fill capability gaps. For example, in July 2021, under Carlyle's ownership, StandardAero
acquired Signature Aviation's Engine Repair & Overhaul division (Dallas Airmotive, etc.) for $230M,
adding significant business aviation engine MRO volume. Carlyle also emphasized expanding long-
term service agreements with OEMs — StandardAero secured or extended partnerships (like being a
Rolls-Royce Authorized Maintenance Center for business jet engines). The private equity owners
invested in capacity expansion (new facilities/upgrades in Cincinnati, San Antonio, etc.) and in
systems to improve efficiency. Carlyle's holding period saw StandardAero’s revenue and EBITDA
grow, buoyed by post-COVID recovery and outsourcing trends. By 2023-24, Carlyle began exploring
exit options — either a sale (reports in early 2024 suggested a ~$10B valuation target) or an IPO. They
ultimately chose the IPO route in late 2024, allowing public market investors to buy into the MRO
growth story and giving Carlyle a path to gradually monetize its stake. This strategy indicates a
confidence in StandardAero’s continued growth (Carlyle retained a significant stake post-IPO).

Recent News/Activity (Last 12 Months): In the past year, StandardAero has been in the news for its
planned exit by Carlyle. In April 2024, Reuters reported Carlyle was considering selling or IPO-ing
StandardAero at a valuation around $10B. Over summer 2024, StandardAero filed for an IPO, which
was completed by year-end. The IPO’s success (raising capital and achieving a multi-billion
valuation) underscores strong investor appetite for aftermarket services. Operationally,
StandardAero announced several new contracts in 2023-2024, including engine maintenance deals
with military operators and an expansion of its component repair capacity. The company also
opened a large new engine overhaul facility in Dallas (integrating the acquired Signature ERO
operations). Performance-wise, credit agencies noted StandardAero expected high single-digit sales
growth in 2023 and mid-single-digit earnings growth- solid performance coming out of the
pandemic slump. Carlyle has not publicly disclosed returns, but the doubling of enterprise value
from $5B to around $10B in five yearssuggests a highly successful investment.

Performance/Results: While exact figures under Carlyle are private, we know StandardAero’s
EBITDA margins are strong for the industry (likely in the high teens, given its scale and mix). The
NEOM (New York Stock Exchange) listing and large valuation imply healthy profitability and growth
prospects. StandardAero’s successful integration of acquisitions (Vector, Signature ERO) has made it
a “one-stop” powerhouse in MRO, able to service everything from small turboprops to large jet
engines. The case of StandardAero demonstrates how a private equity owner can accelerate an
already large company’s growth and create value through strategic M&A and operational
improvements, culminating in a landmark liquidity event.

Case Study 2: West Star Aviation (Norwest Equity Partners » The Sterling Group)

Platform Overview: West Star Aviation is a prominent business aviation MRO specialist. Based in
East Alton, lllinois (ALN airport), with major facilities also in Grand Junction, CO; Chattanooga, TN;

and Perryville, MO, West Star focuses on maintenance and refurbishment of private and corporate
aircraft. Services include airframe inspections, engine and APU service, avionics upgrades, interior
completions, paint, and parts distribution for business jets. The company has a reputation for high
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quality in the business aviation community — it was voted the #1 preferred MRO for eight
consecutive years (2014-2021) in Professional Pilot magazine's survey.

Leadership Profiles: West Star is led by CEO Jim Rankin, an industry veteran who joined West Star
around 2015. Rankin previously served as CEO of Air Wisconsin Airlines and brings a blend of airline
and maintenance experience. Under his leadership, West Star emphasized company culture and
customer service, which helped sustain its top-ranking reputation. The management team also
includes co-founder Robert Rasberry as Chairman (who helped grow West Star from a small
operation) and a cadre of VPs with deep expertise in specific aircraft families (e.g., Gulfstream,
Bombardier, Textron jets). Rankin's strategic guidance, coupled with private equity backing, allowed
West Star to scale significantly in recent years.

Investment Approach: Norwest Equity Partners (NEP) acquired West Star in 2016 as a platform to
consolidate the fragmented business jet MRO market. NEP's strategy was to grow organically and
inorganically: they provided capital for West Star to expand capacity (e.g., a state-of-the-art facility
in Chattanooga was built under NEP) and supported five add-on acquisitions during their
ownership. These add-ons (FLITE, Avant Aerospace, Dallas Aero, etc.) extended West Star's service
capabilities (especially in components and parts) and geographic reach. NEP also bolstered the
management team, adding an Operating Partner to assist West Star's leadership. Over six years,
West Star's revenue grew 92% and EBITDA grew 90%, effectively nearly doubling the business. In
2022, NEP decided to exit and sold West Star to The Sterling Group, another PE firm, in a deal
closed March 2022. Sterling’s investment thesis has been to continue West Star's growth trajectory —
shortly after acquisition, West Star (with Sterling's support) made its largest acquisition to date: the
purchase of Jet East in late 2023 for $131M. This added a significant northeast US presence and
mobile repair units to the platform, aligning with Sterling’s aim to provide nationwide AOG support.

Recent News/Activity (Last 12 Months): In 2023, West Star's big news was the acquisition of Jet
East (completed in November 2023). Jet East, formerly owned by Gama Aviation, brings additional
maintenance locations (notably in the NJ/Philadelphia area) and a large team of mobile technicians.
West Star's CEO Jim Rankin commented that the combination “brings together complementary
businesses” and enhances customer service through expanded AOG and line maintenance
coverage. Operationally, West Star has been very busy due to the boom in business jet usage post-
COVID; 2022 and 2023 saw record backlogs at its facilities. The company invested in expanding shop
space —e.g., in early 2023 West Star opened a new 40,000 sq ft hangar at Chattanooga and added
technicians to meet demand. They also implemented new online tools (an expanded customer
portal for maintenance tracking, announced in 2022) to improve customer experience. Culturally,
West Star's multiple locations each won FAA Diamond Awards for training excellence in 2022,
reflecting a continued emphasis on workforce development. With Sterling Group’s backing, West
Star is expected to integrate Jet East and possibly pursue further niche acquisitions (such as
specialized avionics or engine service shops) in 2024-2025.

Performance/Results: West Star's financial performance has been strong - though private, NEP
disclosed that from 2016 to 2022 revenue nearly doubled, implying a robust CAGR in the low teens,
outpacing general industry growth. Its EBITDA margins are healthy for a service business (likely in
mid-teens percent). The platform’s success is evident in the sponsor transition: NEP likely realized a
high return on exit (the exact sale price undisclosed, but given ~$200M+ EBITDA by 2022, valuation
could be in the high hundreds of millions). Sterling’s continued investment suggests confidence
that West Star can further scale. The combination with Jet East should boost 2024 revenues
significantly and position West Star as arguably the largest independent bizjet MRO in the U.S. The
case demonstrates how a focused middle-market PE approach (invest, professionalize, bolt on
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acquisitions, then sell to the next PE) can rapidly build enterprise value in a services business like
MRO. It also highlights the importance of geographic density and service breadth in capturing the
business aviation maintenance market — West Star leveraged both, with PE support, to create a
leading platform.

Case Study 3: Precision Aviation Group (GenNx360 Capital Partners)

Platform Overview: Precision Aviation Group (PAG) is a privately-held MRO and aviation
distribution company headquartered in Atlanta, GA. It operates a slightly different model than the
heavy maintenance providers — PAG specializes in maintenance of aircraft components and
supply of rotable parts. It serves commmercial, business, and military aviation markets with a focus
on avionics, electrical instruments, fuel components, hydraulics, and accessories. PAG also has a
subsidiary that services helicopter components, making it a significant player in the rotary-wing
MRO space. The company has over 20 repair stations globally (including in the US, Canada, Australia,
Brazil, and Singapore) and also distributes parts for OEMs. Essentially, PAG is a “mini-conglomerate”
of niche MRO shops integrated under one umbrella with combined sales and logistics.

Leadership Profiles: PAC is led by David Mast, co-founder, President & CEO, who has been at the
helm for over 25 years. Mast grew PAG from a single shop (Precision Avionics, acquired in 1996) into
an international MRO group, and he remains the driving force behind its strategic direction. His long
tenure and industry relationships have been key in identifying acquisition targets and integrating
them. Supporting him is a team including Ketan Desai (Chief Sales & Marketing Officer) and KT
Maclntosh (Chief Transformation Officer), who help manage the growing global footprint. The
leadership has a hands-on, entrepreneurial style, often retaining acquired company leaders to run
their divisions, which helps preserve technical know-how and customer relationships through
integrations.

Investment Approach: GenNx360, a PE firm, acquired a majority stake in PAG in mid-2018. The goal
was to provide capital for PAG to accelerate its acquisition strategy. GenNx360’s approach has been
to let PAG continue operating under David Mast’s leadership while using the fund'’s resources
to execute more (and larger) acquisitions than the company could on its own. Since 2018, PAG -
with GenNx's backing — has completed several notable deals: in 2019, it bought Momentum Services
Corporation (a Canadian component repair firm); in 2021, it acquired Atlanta-based Aero Battery
and two significant Florida-based companies — lcon Aerospace (a specialist in aircraft fuel and de-
icing hoses) and T.A.G. Aero (an APU repair/overhaul shop). These acquisitions expanded PAG's
repair capabilities and product lines (fuel systems and APUs were new verticals). Furthermore, in
August 2022, PAG announced a definitive agreement to acquire PTB Group, an Australian engine
MRO and leasing company, to expand into turbine engine overhaul (PTB's shareholders approved
the deal). GenNx360 even opted for a creative financial move: in late 2021, they raised a continuation
fund to hold PAG beyond the typical fund life, indicating strong conviction in PAG's growth (instead
of selling PAG, GenNx360 brought in new investors via a $400M single-asset fund to recapitalize and
continue owning PAG). This is relatively unique and shows that PAG has performed well enough to
justify a longer-term hold.

Recent News/Activity (Last 12 Months): PAG has been in expansion mode. The PTB Group
acquisition (valued at AUD$100+ million) was a major step, giving PAG engine shops in Oceania and
a portfolio of leased engines — the deal closed in early 2023, marking PAG's largest acquisition to
date. In 2023, PAG integrated PTB's operations (renaming them as Precision Aviation Group
Australia) and started cross-selling engine services to its North American customer base. On the
operations side, PAG opened a new distribution center in Houston to improve supply chain
efficiency for its U.S. customers in 2022. The company also reported in press releases that it had

43



NOAH

Aircraft MRO POV RESEARCH
achieved record revenues in 2022 as aviation recovered from COVID lows, especially with helicopter
and defense-related MRO demand rising. PAG's leadership has been vocal about pursuing
“adjacency” growth - moving into nearby product lines, evidenced by them eyeing opportunities
in the space and defense arena for components. Another piece of news in the past year: PAG
secured a new credit facility to fund more bolt-on acquisitions, signaling that GenNx360 and PAG
aren't done consolidating. There haven't been public indicators of an exit yet — given the
continuation fund, the likely plan is to keep growing PAG for a few more years before considering a
sale to a larger strategic (perhaps a company like Heico or TransDigm could eventually acquire PAG
to fold into their aftermarket portfolios).

Performance/Results: While financials are private, GenNx360's continuation fund implies PAG was a
top performer in their portfolio (justifying a reinvestment). Industry observers estimate PAG's
revenues are in the few hundreds of millions USD range post-PTB, with healthy EBITDA margins
typical of component repair businesses (likely high teens percent, as component MRO can
command good pricing). PAG has grown both its top-line and global reach significantly — from
primarily U.S./Canada in 2018 to now having significant operations in Asia-Pacific, Latin America,
and Europe. It's a case study in the successful roll-up of smaller niche companies: each acquisition
added some unique capability (e.g., Icon for hoses, TAG for APUs, PTB for engines), and under PAG
they benefit from shared sales channels and investment in facilities. GenNx360's management of
PAG shows a relatively hands-off approach (supporting existing leadership) can work well when the
CEO is experienced and motivated. In terms of results, PAG has likely increased its enterprise value
substantially; by one measure, GenNx360's initial purchase in 2018 and subsequent investments
could see an exit value well above that, particularly as defense and commmercial customers seek
more third-party component support. PAG's story underscores how specialization and global
expansion in the MRO component niche can create a very valuable enterprise with private equity
support.

Each of these case studies — StandardAero, West Star, and PAG - highlights different slices of the U.S.
MRO industry (large-scale commercial vs. business aviation vs. component focus) and demonstrates
how institutional investment has driven growth and consolidation. Private equity ownership has
infused capital for expansion, professionalized operations, and facilitated strategic acquisitions,
positioning these companies to capitalize on the resilient demand for maintenance services and, in
some cases, realize substantial returns through sales or public offerings. The continued interest of
both sponsors and strategics in MRO indicates that the industry’'s fundamentals (durable demand,
fragmentation, and outsourcing trends) make it ripe for further value creation in the years ahead.

10. Risks & Other Considerations

Regulatory Considerations

The U.S. aircraft MRO industry operates under strict Federal Aviation Administration (FAA)
regulations (notably 14 CFR Part 145 for repair stations) to ensure safety and airworthiness. MRO
providers must obtain and maintain FAA certification, which involves rigorous compliance with
maintenance procedures, technician qualifications, tooling standards, and quality control. In many
cases, MROs also seek certification from EASA (Europe) or other authorities to serve international
carriers. A recent development is the adoption of Safety Management Systems (SMS): under a U.S.-
EU bilateral agreement, U.S.-based repair stations with EASA approval will be required to implement
an SMS by end of 2025. This move aligns U.S. MRO practices with evolving global standards (the EU
already mandates SMS for maintenance orgs). Another regulatory dynamic is cross-border
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maintenance oversight. U.S. airlines frequently outsource heavy maintenance to overseas repair
stations, which must be FAA-certified but are subject to slightly different rules. For example, foreign
repair stations require annual certificate renewal and pay FAA inspection fees, and their staff
need not hold FAA mechanic certificates (unlike U.S. stations that require licensed A&Ps for sign-
offs). These discrepancies (along with historically looser drug testing rules abroad) have drawn
scrutiny over the years, prompting Congress and the FAA to tighten oversight of offshore
maintenance facilities. Overall, regulatory compliance is a significant cost and operational
consideration for MROs, but also a barrier to entry that protects established players. High safety
standards and frequent audits mean MRO providers must constantly adhere to evolving
maintenance directives and airworthiness requirements, making regulatory expertise and a strong
safety culture essential in this industry.

ESG Risks & Opportunities

Environmental, social, and governance (ESG) factors are increasingly pertinent in the MRO sector.
Environmental: Aircraft maintenance involves use of chemicals, materials waste, and significant
energy consumption. This raises concerns around hazardous waste disposal (e.g. used oils, solvents),
emissions from test-running engines, and the carbon footprint of MRO operations. MRO firms are
responding by adopting eco-friendly practices — for instance, using environmentally safe cleaning
materials, recycling or repairing parts instead of scrapping, and improving waste management. A
notable trend is the “reduce, reuse, recycle” approach to aircraft parts: leading providers like
Lufthansa Technik have pioneered programs to recycle components and minimize new raw
material usage, which cuts waste and costs. Many MRO facilities are also investing in energy
efficiency (upgrading to efficient lighting/HVAC systems and optimizing processes) and even
exploring renewable energy to power operations. All these measures not only reduce environmental
impact but can yield cost savings and align with airlines’ broader goals to reach net-zero emissions
by 2050. On the social side, the MRO industry faces a labor and workforce challenge. Mechanics
and technicians are the backbone of maintenance operations, so workforce conditions and
development are key social factors. There is a widening shortage of certified aircraft technicians as
an aging workforce retires and fewer young workers enter the trade. This talent gap (estimated at
~24,000 shortfall in North America, projected to grow to ~40,000 by 2028) poses risks to sustainable
operations. MRO companies are under pressure to improve labor conditions, training, and career
pathways - providing competitive wages, investing in apprenticeship programs, and addressing
worker safety — to attract and retain talent. A positive ESG opportunity is that MRO inherently
supports sustainability in aviation by extending the life of aircraft and parts. Keeping aircraft
airworthy through overhaul delays the need for new production, thereby saving the substantial
energy/resources that would be required to manufacture new planes or components. In summary,
while the MRO sector must manage environmental impacts (waste, emissions) and labor concerns,
it also can play a proactive role in aviation sustainability (through green maintenance practices and
responsible workforce management). Stakeholders (airlines, regulators, investors) are increasingly
favoring MRO partners who demonstrate strong ESG performance, which creates both reputational
risk for laggards and opportunity for forward-thinking firms.

Key Risks for a Private Equity Investor

From an investor's perspective, the aircraft MRO industry presents several risks that must be
carefully weighed:

¢ Regulatory and Compliance Risk: The heavy regulatory oversight means any misstep
(inspection violations, safety incidents) can lead to license suspension or penalties.
Compliance costs can rise with new rules (e.g. implementing SMS programs or meeting new
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airworthiness directives). However, high regulatory standards also act as a moat to keep out
unqualified entrants. Investors must ensure any target company has a robust compliance
culture and can adapt to evolving safety requirements.

e Cyclicality and Economic Sensitivity: Although maintenance is essential, MRO demand
does fluctuate with the aviation cycle. In economic downturns or shocks, airlines defer non-
critical maintenance, ground aircraft, or even cannibalize parts, causing MRO volumes to
drop. The COVID-19 pandemic was an extreme case — global MRO spending plunged ~40%
from $82.9B in 2019 to ~$50.3B in 2020. Even in typical recessions, airlines attempt to delay or
streamline maintenance, making MRO revenue somewhat cyclical (correlated with flight
hours and airline financial health). A private equity owner must be prepared for volatility; for
instance, a severe traffic downturn could significantly impact cash flows for 1-2 years.

¢ Supply Chain Constraints: The MRO business relies on timely availability of spare parts and
components. Recently, global supply chain disruptions have created shortages of new parts
and long lead times, which in turn lengthen aircraft maintenance turnaround times.
Engine overhaul shops, for example, are experiencing historically high turnaround times — up
>35% for older engines and >150% for some new-generation engines — due to parts and repair
capacity bottlenecks. Investors face the risk that supply chain issues (shortage of critical
materials, OEM delays in supplying parts) could hinder an MRO firm's ability to deliver on
time, potentially straining customer relationships. Mitigating this may require higher
inventory levels (tying up working capital) or creative sourcing (e.g. use of used serviceable
material), which not all MROs can easily do.

¢ Workforce and Labor Shortage: Perhaps the most acute current risk is the shortage of
skilled aviation mechanics. The industry’'s workforce is aging and replacements are not
keeping pace. Even as demand for maintenance surged post-pandemic, many experienced
technicians retired or left during the downturn, and training pipelines slowed. Now MROs are
struggling to hire and keep talent — a majority of MROs saw 5-10% frontline labor attrition in
the past year, with North America facing the highest attrition (~11.5%). This talent crunch
drives up labor costs (surveyed MROs reported wage increases ~7% in 2023 and expect ~5-6%
in 2024, versus ~2-3% pre-pandemic). For a PE investor, labor scarcity can constrain growth
(you can’t scale up maintenance volume without technicians) and squeeze margins (wages
rising faster than productivity). It may necessitate significant investment in workforce
development, partnerships with trade schools, and offering compelling benefits to attract
talent — all of which need to be factored into the value creation plan. Skilled technicians are
the lifeblood of MRO. Labor shortages and an aging workforce have made talent
recruitment and retention a critical risk and focus area for the industry.

¢ Competitive and Pricing Pressure: The MRO sector is fragmented and competitive,
particularly for airframe heavy maintenance and component repair services. Airlines often
solicit bids for major overhaul jobs, leading to price competition among MRO providers.
Additionally, global competition is a factor — U.S. MROs face lower-cost rivals in countries like
Mexico, China, and El Salvador where labor rates are cheaper. U.S. airlines have not hesitated
to outsource jobs abroad to save on costs, which puts pressure on domestic providers to be
efficient and cost-competitive. This dynamic can lead to thinner margins and is a risk if an
investor's thesis relies on significantly improving pricing. Moreover, OEMs expanding into
aftermarket services pose a competitive threat: engine and airframe manufacturers often
capture maintenance business through long-term service programs, potentially squeezing
independent MROs out of newer platforms. While Oliver Wyman notes concern about OEM
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dominance has lessened recently as OEMs focus on production issues, it remains a strategic
risk to monitor.

¢ Technological Disruption: Over the long term, technological changes in aviation could
disrupt traditional maintenance patterns. For example, new aircraft designs (electric or
hybrid propulsion, advanced health-monitoring systems) might require less routine
maintenance or different skill sets. Increased use of sensors and predictive analytics could
optimize maintenance schedules, possibly reducing MRO revenue from unscheduled repairs.
However, technology is generally more an enabler than a threat in this industry — successful
MROs will adopt drones for inspection, automation in inspections or repairs, and digital
management systems. No start-up can “disrupt” the need to physically maintain aircraft, so
the risk is more that an MRO fails to adopt new tech and loses efficiency to more tech-savvy
competitors (a competitive lag risk).

¢ Headline and Public Perception Risks: The MRO business typically operates behind the
scenes, but it can attract negative attention under certain circumstances. A maintenance
error that leads to a serious incident or accident would bring intense scrutiny (for instance,
an NTSB investigation might reveal if an MRO’s lapse caused a failure) — a reputational
nightmare for the firm involved. Additionally, outsourcing of aircraft maintenance has
periodically become a public issue; labor unions and some lawmakers have raised alarms
that sending airline maintenance overseas could compromise safety or eliminate U.S. jobs.
Although studies (and the FAA’s oversight regime) have maintained safety parity, any high-
profile failure at an overseas shop could generate “headline risk” and pressure airlines to keep
work onshore. For a private equity owner, such public/regulatory backlash could translate
into sudden changes in industry practices or standards (e.g. stricter rules on airlines’ use of
foreign repair stations) that impact the business model.

In summary, the key investor risks in MRO revolve around cyclical demand swings, operational
execution (supply chain and labor management), and maintaining competitiveness in a global,
price-aware market — all under the watchful eye of regulators and airline customers. These are
manageable with prudent strategy (diversifying customer base, investing in workforce and tech,
focusing on specialty niches, etc.), but they do mean MRO is not a “set it and forget it” industry — it
requires active management of these risk factors to ensure a successful investment outcome.

11. Industry News

The past 6-12 months have been eventful for the U.S. and global aircraft MRO sector. Key industry
news and trends include:

¢ Robust Post-Pandemic Recovery: The MRO market has largely rebounded from the
pandemic downturn. Global maintenance spend in 2023 recovered to ~98% of 2019's peak
level and is hitting new highs in 2024. Oliver Wyman forecasts record MRO spending of
~$104 billion in 2024, with growth stabilizing thereafter at ~1.8% annual through 2034
(reaching ~$124B). North America remains the largest MRO region - a recent ARSA report
noted the 4,000 U.S. repair stations generate about $65B in economic activity, over 60% of
global maintenance revenue. The strong recovery is driven by the return of air travel
(passenger traffic back near or above pre-COVID levels) and airlines catching up on
maintenance that was deferred during 2020-21. However, growth expectations forward are
modest (tracking overall fleet growth), and as one Oliver Wyman piece put it, the industry is
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experiencing some “turbulence in MRO growth” due to costs and capacity constraints even
amid record demand.

¢ Maintenance Capacity Strains & Supply Chain Issues: A prominent topic in recent industry
news is the bottleneck in engine overhauls and parts supply. Because many airlines
deferred engine shop visits in 2020-21 and new-generation engines (like Pratt & Whitney's
GTF and CFM LEAP) are experiencing higher-than-expected failure rates, MRO shops are now
inundated. Bain & Co. reported that engine MRO turnaround times have skyrocketed —
legacy engine shop visits taking 35% longer and next-gen engines 150% longer than pre-
pandemic — creating a capacity crunch. They project engine MRO demand will peak around
2026 and remain constrained for the rest of the decade, warning that if MROs don't add
capacity, airlines will face higher costs and prolonged fleet groundings. Parts shortages are a
big part of the problem: critical new engine parts (some affected by recalls like the P&W
powder metal issue) are in short supply, and slower new aircraft deliveries mean airlines are
hanging onto older jets (which need more maintenance, and also reduce the pool of retired
aircraft from which used serviceable material can be harvested). Industry publications over
the last year highlight MROs “fighting supply chain woes” — getting creative by sourcing
used serviceable material (USM) and collaborating with suppliers to mitigate delays. The
consensus in recent surveys is that these supply chain challenges will persist another 1-3
years before normalizing. This story has been front-and-center in MRO Americas conferences
and trade news, as extended maintenance downtimes are affecting airline operations (some
carriers have had to lease spare engines or planes while theirs await overhaul).

¢ Labor Shortages and Workforce Initiatives: Virtually every recent MRO industry report
underscores the labor shortage as a critical issue. As noted, North American MROs are short
thousands of mechanics, and attrition rates are high. In the past 6-12 months, we've seen
expanded efforts to address this: airlines and MRO companies partnering with schools and
the military transition programs to funnel new A&P mechanics into the field, increases in
starting pay, and even legislative action. In July 2023, for example, ARSA and industry groups
backed provisions in the pending FAA Reauthorization bill to fund aviation maintenance
technician development grants (continuing a program started in 2020). Media outlets like
CNBC have also highlighted the mechanic shortage as an emerging problem for aviation'’s
growth. On the positive side, MRO firms are improving work environments and career
progression to retain talent. The latest Oliver Wyman 2024 MRO Survey indicated companies
are “leaning hard on improving the work environment, recruiting talent from other
industries, and ramping up outreach and training”. Investors and executives are paying
close attention to workforce metrics, as labor constraints are now seen as one of the top two
disruptors to the industry’s future.

¢ Regulatory and Policy Developments: In addition to the aforementioned SMS requirement
for U.S. repair stations with EASA certificates (decided February 2025), the industry is
watching the FAA's reauthorization and rulemaking activities. Over the last year, the FAA has
been rolling out guidelines for maintenance organizations to voluntarily adopt SMS and
other safety enhancements. The U.S. Congress has also debated measures related to
oversight of foreign repair stations (like ensuring drug and alcohol testing parity). No major
new restrictive regulations have passed in the last 12 months, but there's an ongoing
dialogue about balancing cost efficiency with safety assurance in outsourced maintenance.
Meanwhile, EASA in Europe implemented new Part-145 requirements (like SMS in EU-based
MROs and human factors programs), which international MROs are adapting to.
Environmental policy is also trickling into MRO - for instance, stricter rules on handling
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PFAS-containing firefighting foams used in hangars, and pressure to support airline
sustainability goals (e.g. capabilities to retrofit aircraft for fuel efficiency improvements). At a
high level, regulation news has been about raising the safety bar (SMS, training) and
facilitating industry growth (grants for workforce, streamlining certification processes).

¢ Technology Adoption and Innovation: Recent news highlights a growing focus on
digitization and technology in MRO. Many MRO providers are investing in new software
platforms for maintenance management, inventory optimization, and paperless record-
keeping to boost efficiency. Analytics and “big data” are being used to implement predictive
maintenance - using aircraft health monitoring data to predict component failures and pre-
plan maintenance, which can reduce downtime. One McKinsey study (cited in industry
media in 2024) estimated digital transformation could raise MRO productivity by ~10-15% and
cut maintenance costs ~5-10%. We are seeing tech companies and startups partnering with
MROs: e.g. use of drones for automated aircraft inspections, augmented reality (AR) glasses
for remote engineering support, and 3D printing of certain parts. In the past year, several
airlines and MRO shops have begun trialing 3D-printed components for non-critical parts
(with FAA approval) to alleviate supply delays. Sustainability tech is also in focus - for
example, new solvent-free cleaning systems, or equipment to recertify used parts (USM)
more efficiently. While the industry historically has been slow to change, competitive and
cost pressures are driving faster tech adoption. This is reflected in conference agendas (MRO
Americas 2023 had multiple panels on digital tools and sustainability in maintenance) and in
the formation of dedicated innovation teams within large MRO companies.

¢ Notable M&A and Investment Activity: The MRO industry has caught the eye of investors
with several high-profile deals and rumors in the last year. StandardAero, one of the world’s
largest independent engine MRO providers (with ~$4.6B revenue in 2023), made headlines
when its private equity owner Carlyle explored a sale or IPO of the company at a potential
valuation around $10 billion. This would mark one of the biggest MRO sector deals ever. As of
early 2024, Carlyle was in discussions for either a sale to another PE firm or a public listing.
Another notable deal: in 2023, StandardAero completed the acquisition of TSS (Triumph's
aerospace structures and engine component business) and earlier acquired Signature
Aviation's engine repair division, continuing a consolidation trend in the sector. Other M&A
moves include HEICO and TransDigm (major aerospace aftermarket companies) acquiring
small specialty component repair shops to expand their portfolio. Also, in business aviation
MRO, Constant Aviation was acquired by Nextant Aerospace (March 2023) to form a larger
BizAv maintenance platform. These transactions illustrate active interest in the space by
private equity and strategics, aiming to build scale and capture more of the aftermarket.
Valuations have been strong - middle-market MRO firms reportedly trading in the high
single to low double-digit EBITDA multiples (e.g. ~8-10x+ range) given the steady cash flows
and essential nature of the business. The influx of investment is enabling some MROs to
expand capacity (new hangars, new service lines) — for instance, several U.S. MROs
announced facility expansions in 2023 funded by new capital to meet rising demand. The flip
side is that competition for attractive acquisition targets is heating up. Access to capital and
the ability to integrate acquisitions are becoming differentiators among consolidators in this
fragmented market.

¢ Airline Maintenance Strategies: On the airline side (MRO demand drivers), recent trends
include airlines extending the life of aircraft due to new aircraft delivery delays. For
example, carriers are holding onto older Boeing 737NGs and A320ceos longer because
replacements (737 MAX, A320neo) are slow to arrive due to supply chain issues; this has the
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effect of increasing heavy maintenance work as those older jets require additional overhauls
to remain in service. Airlines are also outsourcing more overflow work - even those with in-
house maintenance capabilities, like mainline U.S. carriers, have had to contract third-party
MROs for extra support (e.g. to handle engine shop visits or component repairs their internal
shops can't turnaround quickly). The regional airline sector, hit by pilot shortages, parked
many smaller aircraft - some MROs serving that segment had to shift focus to other work
(like storage maintenance or cargo conversions, which also saw interest). Additionally, as
airlines prioritize operational reliability, there's a renewed emphasis on predictive
maintenance programs in partnership with MROs to avoid surprise breakdowns. Many
airlines are collaborating with MRO providers on “power-by-the-hour” agreements for
components and engines, converting maintenance into a more predictable service model.
Lastly, macroeconomic factors (fuel prices, inflation) indirectly affect maintenance: higher
fuel prices, for instance, make replacing older, less efficient jets more urgent (reducing long-
term MRO on those), whereas if fuel moderates, airlines are content to run older planes
longer (boosting MRO spend). In late 2023, with interest rates up and leasing costs higher,
airlines seemed more inclined to refurbish assets than to acquire new — a dynamic beneficial
to the MRO industry.

Overall, the recent news paints a picture of an industry in growth mode but facing growing pains.
Demand is high and rising, which is a positive tailwind, but supply-side issues (labor and parts) are
creating challenges. The response has been increased investment — in people, technology, and
consolidation — to ensure the maintenance sector can support the aviation industry’s needs in the
coming years. The next few years will be critical as MROs expand capacity and adapt, and investors
will be watching how well the sector navigates these issues while maintaining the safety and
reliability standards that are its hallmark.

12. Scorecard Evaluation

Evaluate the U.S. Aircraft MRO industry against Access Holdings' Idea Scorecard criteria: Below
is a detailed scoring of the industry on each criterion (scores 1= poor, 4 = excellent), with supporting
commentary. This evaluation spans six categories: Durable Demand, Ability to Own Markets,
Attractive Unit Economics, Value Creation Potential, Manageable Risks, and M&A Viability.

1.0 Durable Demand - Overall Score: 3.2 / 4 (79%)

This category assesses the stability and resilience of industry demand.

Criteria Score | Supporting Commentary

1.1 Market size (US) 4 Very large market: The U.S. aircraft MRO market is

How large is the U.S. enormous, well above $10B. In fact, there are ~4,000 U.S.
market? maintenance firms generating roughly $65 billion in annual

economic activity. The U.S. accounts for over 60% of the
global aviation maintenance spend. Such scale easily
exceeds the $10B+ threshold, indicating ample room for
investments and growth within a huge market.
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1.2 Essential service
Is the service mission-
critical or discretionary?

Non-discretionary service: Aircraft maintenance is
mandated by law and critical for safety — airlines must
perform regular MRO or they cannot operate. Every aircraft
has required inspections and overhauls to remain airworthy.
While airlines can defer some non-critical fixes briefly, the
core maintenance (A/B/C/D checks, engine overhauls) is
unavoidable. In practice, maintenance spend might be
adjusted timing-wise during downturns, but it cannot be
eliminated without grounding aircraft. This makes demand
fundamentally inelastic and essential.

1.3 Cyclicality / recession
resistance

How cyclical is demand
(beta)?

Moderate cyclicality: MRO demand tracks the aviation cycle.
In economic downturns or traffic slumps, airlines reduce
flying (less wear-and-tear) and may postpone elective
maintenance. The pandemic exemplified high cyclicality —
global MRO spending dropped ~40% in 2020. In normal
recessions, declines are less severe, but still notable
(maintenance is partly variable with flight hours). Thus, MRO
is not fully recession-proof; it fluctuates roughly in line with
airline industry health (B ~1 or slightly above). It's more stable
than truly discretionary sectors, but certainly not immune to
cycles.

1.4 Industry lifecycle
stage

Growth phase of the
industry?

Mature, GDP-level growth: The aircraft MRO industry is a
mature sector growing roughly at the rate of air traffic/ GDP
(low single-digit %). Long-term forecasts for U.S./North
America project modest annual growth (~1.5-3% per year),
reflecting a stable, established industry. It's not a high-
growth emerging sector, but rather a steady-growth one tied
to the size of the aircraft fleet. This “slow and steady” profile
(0-5% CAGR) aligns with the highest score for lifecycle
(mature with stable growth).

1.5 Long-term structural
tailwinds
Secular demand drivers?

Moderate tailwinds: Over the long run, several factors
support continued MRO demand. (1) Global fleet expansion
— more aircraft in service (especially with emerging market
growth) increases maintenance volume. (2) Aging fleets -
many aircraft are staying in service longer, requiring
intensive upkeep (airlines delaying new replacements). (3)
Outsourcing trend - airlines increasingly outsource
maintenance to third-party MROs (especially low-cost and
regional carriers), expanding the addressable market. These
provide solid, if not explosive, tailwinds. There are no strong
secular headwinds except technological efficiencies that
slightly extend maintenance intervals. Net-net, the industry
enjoys modest positive tailwinds for demand.

1.6 Recurring revenue
share

Limited contractual recurring revenue: The MRO business
is often transactional — airlines contract maintenance on an
as-needed or check-by-check basis. Some larger MROs
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What portion of revenue
is recurring/contracted?

secure multi-year “power-by-the-hour” agreements or fleet
maintenance contracts (providing a recurring stream), but
this is not universal. Typically, only a minority of an
independent MRO's revenue might be under long-term
contracts (perhaps 10-30%). Many deals are bid job by job.
Therefore, recurring revenue is relatively low (well under 60%
of revenue), falling in the 5-30% range in most cases (Score 2).
It's more recurring than project-based industries like
construction, but far less than a true subscription model.

2.0 Ability to Own Geographic Markets - Overall Score: 2.2 / 4 (54%)

This category evaluates fragmentation and local market dynamics, which affect the potential to
achieve market leadership.

catchment area
How localized or
global is the service
market?

Criteria Score | Supporting Commentary

2.1 Number of 2 Thousands of providers: The U.S. MRO sector is highly populated

companies with firms. ARSA counts about 4,000 repair stations in the U.S. -

(competition) ranging from small component shops to airline maintenance

How many departments and large independent MROs. This puts the count

competitors in the firmly in the “1,000-5,000+" range. It's far more crowded than a

us.? niche industry with only a few players. So while many are small, the
sheer number of entities competing or potentially competing for
maintenance work is in the low thousands (Score 2).

2.2 Fragmentation 3 Fragmented market, no dominant player: Market share is spread

(Top 8 market across many companies. Even the largest MRO firms (e.g.

share) StandardAero, AAR, Delta TechOps, etc.) each likely hold well under

Market 10% of the total U.S. market. For perspective, StandardAero’s

concentration of ~$4.6B revenue is roughly ~7% of the $65B U.S. maintenance

leaders? market. The top 8 combined probably account for perhaps 20-30%
of the market, meaning ~70%+ is serviced by numerous others.
This fragmentation (Top 8 <30%) corresponds to a score of 3. The
industry has significant consolidation opportunity, as no single
player or small group controls a majority.

2.3 Typical 1 National/global service scope: Aircraft MRO is not bound to a

local neighborhood - customers (airlines) will send aircraft or
components wherever necessary for the best service/cost. Heavy
maintenance is often done at locations hundreds or thousands of
miles away (including overseas). An engine might be shipped
across the country for overhaul. Thus, an MRO provider's market is
generally national or international. There is little “local monopoly”
effect; competition can come from far afield. A provider in one city
can and does serve airlines from across the country or world. This
wide catchment (global reach) yields the lowest score for local
market control.
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2.4 Barriers to entry
How hard is it for
new competitors to
enter?

High barriers to entry: Starting an MRO operation is not easy.
Barriers include: Regulatory certification (FAA Part 145 approval
requires meeting strict standards), Skilled labor (must hire
licensed A&P mechanics, an increasingly scarce talent),
Specialized facilities and tooling (e.g. hangars, engine test cells -
significant CAPEX), and technical know-how and reputation
(airlines trust established providers). These factors make entry
challenging, especially for larger scopes of work. However, entry is
not entirely prohibitive — small niche shops do emerge (e.g.
specializing in one component type) with moderate capital.
Overall, barriers are high but not absolute (Score 3). It's a difficult-
to-replicate business, especially at scale.

2.5 Switching costs
Customer switching
barriers?

Moderate switching friction: Airlines can switch MRO providers
between maintenance events relatively easily — each heavy check
or overhaul can be re-bid. There is no long-term consumption lock-
in unless under contract. However, switching does carry some
friction: a new provider must familiarize with the aircraft's history,
and there is risk in moving to an unproven vendor. Logistically,
shifting an aircraft to a different maintenance location also incurs
ferry and setup costs. Still, these are not huge hurdles; numerous
qualified MROs exist, and airlines regularly shop around for the
best combination of cost and reliability (especially for outsource
work, given 4,000+ U.S. options). Thus, switching costs are low-to-
moderate (Score 2). Customer loyalty must be earned continually,
as alternatives are readily available.

2.6 Competitive
intensity

How intense is
competition on
price & terms?

Competition is present but not purely price-driven: The MRO
industry is competitive — airlines often negotiate hard on
maintenance costs and can leverage a fragmented supplier base.
Price pressures are evident, e.g. U.S. airlines saving costs via
offshore MRO (labor rate arbitrage). That said, competition isn't a
pure commodity-style price war in all segments; quality, turn-
around-time, and technical capability matter. Reputations for
safety and reliability give some providers pricing power in niches.
For routine airframe jobs, competition is fairly high (multiple
capable vendors, cost-sensitive contracts), whereas for specialized
engine or avionics work, fewer players exist and differentiation is
possible. Overall, we characterize intensity as moderate: significant
pressure to be cost-competitive, but not a race-to-the-bottom in
every case (Score 2).

3.0 Attractive Unit Economics - Overall Score: 2.2 / 4 (55%)

This category looks at margins, capex, working capital, and operational intensity to judge business

model attractiveness.

Criteria

Score

Supporting Commentary
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3.1 EBITDA margins
Typical profitability
of companies
(EBITDA %)?

Mid to low-teens EBITDA margins: The MRO business tends to
have moderate margins. It's a mix of skilled labor services and
parts pass-through at marked-up prices. Public comps like AAR
Corp report ~10-12% EBITDA margins; many independent MROs
fall in the 10-20% range. Only highly specialized or OEM-affiliated
MRO segments (with proprietary technology or intellectual
property) might reach 20%+. The typical third-party MRO sees
relatively thin net margins (mid-single-digit) translating to low
double-digit EBITDA. This puts the industry in the 10-20% EBITDA
margin bracket (Score 2). It's not a high-margin software-like
business, but margins are decent for a service business, reflecting
some value-add beyond pure labor.

3.2 Non-
discretionary capex
Capex % of revenue
(maintenance &
replacement)?

Low ongoing capex needs: MRO operations are not extremely
capital intensive relative to revenue. The major assets (hangars,
equipment) are often in place or can be leased. Unlike
manufacturing, there is no large production machinery spend. A
lot of cost is OPEX (labor, parts). For example, a $2B revenue MRO
might have <$50M in annual capex (<5% of sales). AAR, for
instance, recently had capex around $29M on $2.4B revenue
(~1.2%). Once a facility is set up, sustaining capex is limited to tool
upgrades and facility upkeep. This low capex (<5% of revenue
typically) scores a 4. MRO businesses can generate strong free
cash flow as they don't need heavy continuous reinvestment
(aside from growth projects).

3.3 Working capital
intensity

How much working
capital is tied up (%
of revenue)?

High working capital usage: Maintenance providers often need
to carry substantial inventory of spare parts and components to
meet quick turnaround requirements, or fund work-in-process
before billing. They also can face slow payment cycles from airline
customers. As a result, a significant chunk of revenue can be tied
in working capital (inventory and receivables minus supplier
payables). Estimates put it in the ~20% range for many MROs
(Score 2). For instance, stocking costly engine parts or exchange
units ties up cash. Some larger MROs mitigate this by having OEM
consignment stock or requiring customer prepayments for big
jobs, but generally the business is more working capital intensive
than service businesses that carry no inventory. This means cash
conversion cycles can be long, and effective working capital
management is crucial to avoid liquidity strain.

3.4 Workforce
dependency
Labor-intensity and
skill level required?

Highly labor-intensive, skilled work: MRO is fundamentally a
people business - it relies on certified technicians, engineers, and
specialists performing hands-on tasks. Automation in
maintenance is minimal; nearly every inspection and repair is
done by mechanics. Moreover, these are high-skill roles (A&P
licensed mechanics, avionics techs, etc.) with extensive training.
The result is a very high dependency on human labor, and labor
typically comprises a large percentage of costs. There's no getting
around the need for skilled technicians (which also contributes to
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the labor shortage risk). This criterion scores the lowest (1) as the
industry is the opposite of automated - it's labor-heavy and cannot
easily be made otherwise given the complexity of aircraft systems
and regulatory requirements for certified human sign-off.

3.5 Operational 2
intensity
Complexity of
operations and
oversight needed?

High operational complexity: Running an MRO business is a
complex operational puzzle — scheduling jobs to minimize aircraft
downtime, coordinating parts procurement, adhering to detailed
procedures, and ensuring zero mistakes (since errors can be
catastrophic). It requires significant management oversight and
industry expertise. It's more complex than a simple service
business: one might compare it to running a manufacturing or
project-based operation in terms of coordination needed (hence
Score 2: “High”). Each maintenance visit is essentially a project
with numerous tasks and inspections to be signed off. That said,
the industry has established standard processes and
documentation systems which help manage this complexity (it's
not chaotic if well-run — good MROs have very refined workflows
and quality systems). Still, the business is far from a set-it-and-
scale-it model; it needs diligent operational management, QA,
safety checks, supply chain coordination, etc. on a daily basis to be
successful.

4.0 Value Creation Potential - Overall Score: 2.4 / 4 (60%)

This category gauges opportunities to improve or scale the business model (e.g. through tech,

synergies, differentiation).

Criteria

Score | Supporting Commentary

4.1 Scalability

Can the business scale
revenues without
proportional cost?

Limited inherent scalability: MRO operations generally scale
linearly with investment — to service more aircraft, you need
more hangar space, more equipment, and more technicians.
There are few economies of scale beyond purchasing discounts
and spreading back-office costs. Unlike a software company
that can add users at near-zero marginal cost, an MRO adding
workload must hire almost commensurately. Growth often
requires significant reinvestment (new facilities or acquisitions).
As such, the industry is not very scalable in the classic sense
(Score 1). Even large MRO chains operate site-by-site; there isn't
a point where incremental volume comes at dramatically lower
cost. (One small caveat: larger scale can improve purchasing
power for parts and maybe centralize some functions, but
these are modest advantages, not scale breakthroughs.)

4.2 Benefits of
geographic density
Synergies from local or
regional density?

Meaningful advantages to scale and network: While MRO
isn't scalable in the tech sense, having a geographically
distributed network of facilities does confer benefits. An MRO
firm with multiple locations across the country can offer

55



Aircraft MRO POV

NOAH

RESEARCH

airlines more convenience (maintenance at various hubs),
faster response (positioning staff/parts where needed), and can
share resources (e.g. a common spare parts pool or mobile
repair teams) across sites. There are linear synergies — e.g. two
hangars can share some support functions, or a dense
footprint can attract a large airline contract covering multiple
bases. It's not a network effect exactly, but density helps drive
revenue synergies and some cost efficiencies (Score 3). A
company that “owns” a region (covering all major airports with
line maintenance, for example) can achieve economies of
density (logistics, reputation with local customers, etc.). So,
building a platform of MRO sites does create value beyond
each standalone site, though returns are still roughly
proportional rather than exponential.

4.3 Tech enablement
opportunity

Scope to improve
business via
technology?

Significant tech improvement potential: The MRO industry
has historically lagged in tech adoption, so there is a clear
runway for modernization. Embracing digital tools can yield
efficiency gains — e.g. maintenance management software to
optimize scheduling, Al-driven predictive maintenance to
reduce unplanned work, tablets replacing paper manuals to
cut administrative time, drones for quicker inspections, etc.
Studies suggest digital transformation in MRO can boost
productivity ~10-15% and cut costs ~5-10%. That is a meaningful
improvement in a low-margin business. Additionally, tech can
enhance differentiation (providing customers with real-time
status updates, using data analytics to improve turnaround).
Example: Some MROs are developing proprietary predictive
analytics platforms to offer airlines insights on component
health — a value-add beyond basic maintenance. While tech
won't eliminate the need for labor, it can streamline workflows
and improve quality (reducing rework/error). The opportunity is
thus significant (Score 3). It's not “transformative” to the point
of changing the industry structure overnight (since you still fix
planes in hangars), but it can separate winners from losers and
improve profitability appreciably.

4.4 Ability to
differentiate

Can companies
differentiate their
service?

Moderate-to-high differentiation possible: Not all MRO
services are commodity-like. Providers can differentiate on
quality, turn-around time, specialized expertise, customer
service, and breadth of capabilities. For instance, an MRO
that is an authorized service center for certain advanced
engines or that has FAA/EASA approvals others lack can
market itself uniquely. Others differentiate via reliability —
having a track record of on-time delivery and no safety
incidents — which is highly valued by airline customers. There's
also room for branding and customer experience (e.g.
integrated IT systems that give airline customers transparency
into maintenance progress can set an MRO apart). While basic
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airframe checks might be seen as price-driven, in practice
airlines often consider the “total value,” not just cost. A provider
that consistently turns planes around faster (getting aircraft
back in service sooner) provides a tangible benefit. Thus,
differentiation through operational excellence and niche
focus is achievable (Score 3). This isn't a commodity market like
crude oil; service levels vary and customers will pay a premium
for top-tier performance, especially in segments like business
aviation or critical components.

4.5 Expansion
opportunities

Easy to expand into
adjacent
services/markets?

Some adjacencies, but require effort: An MRO business can
expand vertically or horizontally, but doing so often means
significant additional investment or learning. For example, a
company doing airframe heavy maintenance could expand
into component repair or interiors refurbishment — these are
related (same customer base) but need new technical
capabilities and possibly certifications. Similarly, a commmercial
aviation MRO could try to enter military maintenance or
business jet maintenance, but these markets have different
requirements and customer networks. The opportunities are
there (score above 1), yet they are not trivial. Each new adjacent
service (engines, avionics, manufacturing parts, etc.) typically
requires capital, talent, and possibly acquisitions to execute.
We've seen some larger MROs successfully broaden into “nose-
to-tail” service providers, but it took years of effort. Therefore,
expansion is possible but with moderate difficulty (Score 2). It's
not a situation where one can easily bolt on new revenue
streams without significant groundwork.

5.0 Manageable Risks — Overall Score: 2.2 / 4 (55%)

This category evaluates the presence of external risks and how controllable they are for an investor.

Criteria

Score

Supporting Commentary

5.1 Threat of external
disruption

Risk of displacement
by new tech or
entrants (VC-funded
disruption)?

3

Low to moderate disruption threat: The MRO industry is not
easily “disrupted” by a Silicon Valley startup - fixing planes is a
hard, physical, regulated task. There's no app that can replace
an aircraft mechanic. So the risk of a sudden new entrant
rendering incumbents obsolete is minimal (no “Uber of aircraft
maintenance” on the horizon). OEMs are a competitive force but
they're incumbent players, not external disruptors. Technology
will change how maintenance is done, but existing MRO
companies are as likely to adopt those technologies as any
newcomer. Indeed, industry surveys show that concerns about
tech disruption (like increased OEM aftermarket control or new
maintenance models) have diminished in recent yearsin favor of
back-to-basics concerns (cost and labor). Thus, we score this risk
3 (low). The main caveat is long-term: if aircraft design evolves
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(e.g. electric aircraft with vastly lower maintenance needs), that
could disrupt demand - but that's a multi-decade horizon
change and not a sudden shock from a new entrant.

5.2 Customer
concentration risk
Is the customer base
broad or
concentrated?

Moderate concentration: The ultimate customers for
commercial MRO are the airlines (and lessors, cargo carriers,
bizjet owners). In the U.S,, the airline industry is quite
consolidated - the top 4 airlines account for ~73% of domestic
capacity. An independent MRO that serves major airlines might
derive a large portion of revenue from a handful of big clients.
Losing one such contract can materially impact business.
However, beyond the few large airlines, there are numerous
smaller airlines, regional carriers, charter operators, and
military/corporate customers - so the potential customer
universe is in the hundreds. An MRO company can choose to
diversify (mix of airline and non-airline work, multiple airline
clients). But practically, many MRO providers do end up reliant
on a small number of contracts (especially if they are an
exclusive maintenance provider for an airline or specialize in a
particular fleet). Overall, customer concentration risk is
moderate (Score 2). It's not a one-customer industry for most
(unless it's an in-house airline maintenance unit, which is a
different model), but it's not a mass consumer business either —
the pool of airlines is limited, and winning/losing one major
airline contract is significant.

5.3 Headline risk
Likelihood of public or
requlatory backlash?

Moderate, situational headline risk: Generally, aircraft
maintenance is not front-page news — it operates quietly in the
background. There isn't inherent public controversy day-to-day
(unlike, say, prisons or healthcare pricing). So baseline public
sentiment is neutral or unaware. However, certain events could
bring negative attention: Safety incidents caused by
maintenance errors would instantly put the MRO under a
spotlight (with regulators and media questioning practices).
Political scrutiny can arise over outsourcing — e.g., if a story
breaks about heavy maintenance done overseas with perceived
safety lapses, it could spark hearings or public concern about
airline maintenance practices. These instances are relatively
rare. In the past year, no major MRO scandal has hit headlines;
the industry's safety record is strong. So we assign a 3 (moderate
risk) acknowledging that while low-probability, the impact of a
headline event could be significant. By and large, a well-run
MRO business can avoid headlines altogether by maintaining
safety and compliance.

5.4 Talent availability
Risk of labor
shortages?

Severe talent shortage risk: As discussed, the industry is
currently facing a critical shortage of qualified mechanics and
technicians. Demographics (aging workforce) and insufficient
new entrants make this a structural challenge. Hiring and
retaining talent is difficult - companies must raise wages, invest
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in training, and still struggle to fully staff up. This is a key
operational risk: without enough mechanics, an MRO literally
cannot fulfill demand, capping growth and potentially
disappointing customers. Given the present gap (thousands of
positions unfilled) and projections that it may worsen before it
improves, we score this risk as Very High (1). It is one of the top
concerns for every MRO operator and has a direct impact on an
investment’s success. Mitigation requires significant effort
(partnerships with schools, creative recruiting, automation of
simpler tasks, etc.), but it will remain a constraint industry-wide
for the foreseeable future.

5.5 Other exogenous
risks

Regulatory,
geopolitical, macro
risks outside company
control?

Moderate external risks: Aside from economic cyclicality
(covered earlier), other external risks include things like sudden
regulatory changes or geopolitical events. Regulatory: The FAA
could impose new rules (for example, if a major safety issue
emerged, they might require expensive modifications or more
frequent inspections) — generally such changes apply to all and
cost can be passed on to airline customers, but they can disrupt
operations. The regulatory climate currently is relatively stable,
focusing on incremental safety improvements (SMS, etc.).
Geopolitical: International conflicts or trade restrictions could
impact MRO - e.g., sanctions can limit access to certain markets
or parts (as seen with Russia's isolation, though that mainly
affects European MRO exposure). War or terror events that
reduce air travel would indirectly hit MRO demand. Additionally,
pandemics (as we painfully learned) are a major exogenous risk
—though one hopes that's a once-in-a-lifetime scale event.
Given these considerations, we score it 2: there are definitely
external factors that can impact the industry, but typically the
industry navigates them (and they're not constant threats).
Many macro risks (oil price spikes, etc.) ultimately feed into the
cycle risk already noted. In sum, there are moderate exogenous
risks that an investor should monitor, but none so likely or
severe at present to drastically alter the investment thesis.

6.0 M&A Viability — Overall Score: 2.75 / 4 (68.8%)

This category examines how conducive the industry is to acquisitions and exit, relevant for private
equity strategy.

Criteria Score | Supporting Commentary

6.1 Consolidation 3 Moderate consolidation underway: The MRO industry has seen

activity steady M&A activity, with larger players and private equity firms

Are there frequent acquiring smaller companies to build scale or add capabilities. It's

M&A deals? not as frenzy-driven as sectors like software, but consolidators are
emerging. For example, in recent years StandardAero (Carlyle-
owned) has acquired multiple businesses to broaden its service
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portfolio, and numerous smaller deals (component shops, specialty
MROs) occur annually. The market remains fragmented (as noted),
which is conducive to roll-ups. There is an active pipeline of sellers —
many MROs are family-owned or founder-owned shops that could
be targets. Pitchbook and news sources indicate healthy deal
volume. We rate this a 3 (moderate-to-high consolidation): the
industry isn't fully consolidated, but M&A interest is strong and
increasing. It's a target-rich environment for a buy-and-build
strategy, although integration can be challenging due to the
technical nature of operations.

6.2 Entry multiple
(~$5-10M EBITDA)
Typical acquisition
valuation for small
platforms?

Relatively high entry multiples: Quality MRO companies in the
lower middle market tend to commmand fairly high EBITDA
multiples, reflecting their stable cash flows and buyer demand. It's
not uncommon to see deals in the 8x-10x EBITDA range for $5-
10M EBITDA businesses (Score 2). For instance, competitive
processes for an attractive regional MRO (with solid contracts and
growth prospects) have pushed valuation multiples toward the
high single digits. This is on the higher side for an initial platform
investment, meaning a PE entrant may have to pay a full price to
acquire a foothold. In 2019, Carlyle paid about $5B (rumored ~10x
EBITDA) for StandardAero, and smaller deals often scale off of
similar expectations. While there may be opportunities to find
bargains (especially if a business has succession issues or customer
concentration that scare some buyers), generally the entry
valuations reflect the industry’s positive qualities. Not a “cheap”
buy-in sector in relative terms.

6.3 Exit multiple
(~$50-100M
EBITDA)

Likely exit valuation
for a scaled
platform?

Strong exit multiples (10-12x or higher): A well-built MRO
platform (tens of millions EBITDA, diversified customers, perhaps
unique capabilities) can fetch premium multiples upon exit.
Strategic buyers (large global MROs or OEMSs) and larger PE funds
have shown willingness to pay low double-digit multiples for
sizable acquisitions in this space. For example, the potential
StandardAero sale at ~$10B on ~$4.6B revenue implies an EBITDA
multiple likely in the low teens (assuming a healthy margin).
Middle-market precedents suggest exits around 10-12x EBITDA
(Score 3). In some cases, if the asset is highly strategic, >12x could
be achieved (especially if sold to an OEM or if public markets
reward the stability with a rich multiple). But conservatively, one
can expect an expanded platform to be valued in the low double-
digit range. This is an attractive arbitrage if one buys at ~8x and
scales up to exit at ~11x. The exit environment thus appears
favorable for strong valuations.

6.4 Ease of exit
Buyer universe and
interest level at
exit?

Active buyer universe: There is robust interest in aviation services
assets from multiple buyer groups. Strategic buyers: Larger MRO
companies (domestic and international) are actively looking to
acquire niche specialists or expand geographic reach. OEMs have
also acquired MRO capabilities to secure aftermarket share.
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Private equity: Many PE firms (small and large) find the recurring,
essential nature of MRO services attractive — evidenced by
numerous PE-sponsored deals and roll-ups in recent years. This
means at exit, a PE seller could find interest from both strategic
acquirers and secondary PE buyers (or the public markets, in the
case of a very large platform IPO). For example, Carlyle’s
exploration of options for StandardAero includes both sale and IPO
possibilities. The presence of multiple potential exit routes
(industry buyers, financial buyers, IPO) makes it easier to realize
liquidity. We score this a 3 — an active M&A market exists, though
not quite the frenzy of sectors like tech (which would be a 4).
Assuming the business is performing well, an investor should have
a relatively smooth time finding an exit given the strong demand
for scalable MRO assets.

Scorecard Summary: In aggregate, the U.S. Aircraft MRO industry scores ~2.5 out of 4, or about 62%
on the idea scorecard. Below is a summary of average scores by category:

Durable Demand: 3.2/ 4 (79%) - Demand is robust, large-scale, and essential, though with
some cyclical behavior. Long-term outlook is stable with modest growth, which is a strong
point.

Ability to Own Markets: 2.2 / 4 (54%) - The industry is fragmented and geographically broad,
meaning it's hard for any one player to “own"” a market. Barriers to entry are fairly high (which
helps), but the global nature limits local market power.

Attractive Unit Economics: 2.2 / 4 (55%) - Economics are average. Margins are okay but not
high; capex needs are low (a plus) but working capital and labor intensity are challenges. It's
a decent business model, but not a highly scalable, high-margin one.

Value Creation Potential: 2.4 / 4 (60%) — There are opportunities to add value through
technology adoption, consolidation (density), and carving out niches. However, inherent
scalability is low, so growth comes via investment and execution rather than automatically.

Manageable Risks: 2.2 / 4 (55%) — The industry has some notable risks (especially labor
shortage and cyclicality), but other disruption risks are low. Many risks can be mitigated with
good management, but they are still present and must be actively managed.

M&A Viability: 2.75 / 4 (69%) — Quite favorable. The fragmented market and buyer interest
make this industry conducive to a roll-up strategy and a good exit. Entry prices are on the
higher side, but exit valuations are correspondingly attractive for scaled assets.

Pros and Cons from an Investor Perspective:

Pros: The aircraft MRO industry benefits from durable, non-discretionary demand underpinned by
mandatory safety requirements — airlines must spend on maintenance regardless of the economy,
ensuring a baseline business. The market is huge and fragmented, providing significant room for a
savvy investor to consolidate or scale a platform. Once relationships and certifications are in place,
customer stickiness can be good (embedded in airline ops). The industry produces steady cash
flows, with low capex needs, meaning a well-run MRO can generate strong free cash. There are clear
value creation levers: implementing modern tech and processes can improve efficiency and
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margin, and acquisitions can add capabilities or geographic reach. Competitive moats exist in the
form of technical expertise, regulatory approvals, and reputation — which an investor can build upon
to create a differentiated market leader. At exit, there is a healthy appetite for quality MRO
businesses, potentially yielding lucrative returns (especially if the platform achieves scale and
breadth, making it a strategic prize). In short, the business is essential (you “can’t fly without it”)
and time-tested, which aligns with Access Holdings' preference for indefatigable demand and
service-based businesses.

Cons: The industry also comes with notable challenges that temper its attractiveness. It is
operationally complex and labor-intensive, meaning growth is not easily scalable without
proportional investment in people and facilities. The acute labor shortage is the biggest execution
risk — without enough mechanics, growth plans could stall, and wage inflation could erode margins.
The business can be cyclical - severe downturns in aviation (though rare) can dramatically cut
revenues, which is a risk for leveraged investors. While fragmentation is an opportunity, it also
means the industry is highly competitive; profit margins are relatively thin and require continual
efficiency efforts to maintain. Winning contracts can be tough - airlines often pressure pricing, and
losing a major customer or bid can hurt, leading to some volatility in results. Furthermore, achieving
differentiation takes time; as an investor, one must be prepared to invest in quality and tech, not just
roll up disparate firms, to truly stand out. Integration of acquisitions in this space can be
challenging too, given different company cultures of safety and process — synergy realization may
take longer than in less complex industries. Finally, the necessity of adhering to stringent
regulatory compliance means there is little tolerance for error —a compliance failure could have
outsized consequences (though this is manageable with proper systems).

Final Recommendation: The U.S. MRO industry appears to be a moderately attractive investment
arena for Access Holdings - it's a critical service market with consolidation potential and reliable
long-term demand, aligning well with a thesis of building an essential services platform. However, it
is not without significant challenges. On the whole, we consider it a qualified candidate for
investment. The industry's stable, recurring nature and fragmentation make it appealing, but the
relatively low margins, heavy reliance on skilled labor, and cyclicality require caution. If Access
Holdings pursues this sector, it should do so with a clear strategy to mitigate the labor issue
(perhaps via establishing training pipelines or acquiring companies with excess labor capacity), to
differentiate through technology/quality, and to remain financially prudent for cyclical swings. Given
the scorecard outcome (~62%), the sector is acceptable but not top-tier on the attractiveness scale
— it likely wouldn't outrank a less cyclical, higher-margin services sector. In summary, MRO can be a
rewarding investment if executed well, but it will be a “hands-on” portfolio company requiring
operational expertise. Access Holdings should weigh its ability to drive value in such an
operationally intense business. If the firm has the domain expertise or partners to navigate those
complexities, then a platform investment in aircraft MRO followed by bolt-on acquisitions could
indeed be a solid play — taking advantage of the industry’s resilience and scale. Otherwise, the firm
may decide to target industries that score higher on inherent scalability and lower on execution risk.
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Sources

1. Market Size, Growth, and Industry Trends

1.

Oliver Wyman Global Fleet & MRO Forecast (2024-2034) - Annual industry report covering
fleet growth, maintenance spending, and labor trends.

IBISWorld U.S. Aircraft MRO Industry Report (2024) - U.S. market revenue estimates,
business count, competitive analysis, and financial performance benchmarks.

Boeing Commercial Market Outlook (CMO) 2023-2042 - Long-term fleet forecasts
influencing MRO demand.

Airbus Global Market Forecast (GMF) 2023-2042 - Aircraft retirement and replacement
projections shaping MRO work volume.

MRO Network & Aviation Week Intelligence (2023-2024) - Ongoing analysis of industry
recovery post-COVID and major maintenance trends.

ARSA (Aeronautical Repair Station Association) U.S. MRO Impact Reports (2023) -
Breakdown of economic activity from U.S.-based repair stations and employment outlook.

FAA Aerospace Forecast (2024-2042) - Expected commercial fleet expansion, utilization
rates, and MRO implications.

2. Competitive Landscape & Major Players

8.

10.

.

12.

13.

14.

15.

16.

17.

AAR Corp. (NYSE: AIR) 10-K Reports & Investor Presentations (2023-2024) - Publicly traded
independent MRO firm, financials, growth strategy.

StandardAero (Carlyle Group) IPO Documents & Financial Reports (2024) - Revenue
estimates, acquisition strategy, and competitive positioning.

VSE Corporation (NASDAQ: VSEC) Aviation Segment Reports (2023-2024) — Business
aviation and aftermarket MRO data.

Delta TechOps Business Unit Overview (2023) - Analysis of Delta’s third-party maintenance
expansion and airline-affiliated MRO strategies.

Lufthansa Technik Annual Reports & MRO Strategy (2023) - Global MRO network and
service diversification trends.

GE Aerospace (NYSE: GE) Aftermarket Services Revenue (2023-2024) - Engine MRO
financials and competitive positioning vs. independent MROs.

Pratt & Whitney (RTX) Engine Services Strategy (2023) - OEM influence on the MRO
market, service contract trends.

Rolls-Royce TotalCare Program Financials (2023) - Shift toward OEM-led engine
mMaintenance agreements.

HAECO Americas & ST Engineering MRO Expansions (2023-2024) — International
competition in U.S. heavy maintenance.

MRO Holdings (Flightstar, Aeroman) Private Company Reports (2023) - Analysis of Latin
American MRO providers servicing U.S. airlines.
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3. Regulatory & Compliance Factors

18.

19.

20.

21.

22.

23.

FAA 14 CFR Part 145 Repair Station Certification Requirements — Regulatory framework
governing MRO businesses.

EASA Part-145 Regulatory Updates (2024) - New EU safety compliance rules affecting cross-
border MRO work.

U.S.-EU Bilateral Aviation Safety Agreement (BASA) Updates (2025) - SMS compliance
rules for U.S.-based repair stations working on European aircraft.

Congressional Reports on Foreign MRO Facilities (2023-2024) - Legislative scrutiny on
outsourcing airline maintenance.

NTSB Reports on MRO-Related Incidents (2018-2023) - Case studies on maintenance errors
leading to regulatory changes.

FAA SMS (Safety Management System) Mandate for Part-145 Facilities (2025) - Industry
compliance updates.

4, Labor Market, Workforce Shortages & ESG

24.

25.

26.

27.

28.

29.

BLS (Bureau of Labor Statistics) Aircraft Technician Wage & Employment Projections
(2023-2030) - Growth, wage inflation, and labor shortages in the MRO sector.

CNBC Reports on Aircraft Mechanic Shortages (2023-2024) - Industry-wide hiring
challenges and training program expansions.

Aviation Maintenance Magazine Workforce Reports (2023-2024) — Analysis of technician
training bottlenecks.

ARSA Workforce Grant Program & Legislative Reports (2023-2024) - Government
initiatives to address MRO labor shortages.

IATA & ICAO Aviation Sustainability Reports (2023-2024) — ESG trends in aircraft
maintenance, green technology adoption, and regulatory pressures.

Lufthansa Technik & Air France Industries MRO Sustainability Initiatives (2023) - Waste
reduction, component recycling, and energy efficiency trends.

5. Supply Chain, Parts Availability & Capacity Constraints

30.

3.

32.

33.

34.

Bain & Company: Aircraft Engine MRO Backlog Report (2024) - Analysis of parts shortages,
turnaround time increases.

McKinsey & Co. Aerospace Supply Chain Study (2023-2024) - Engine spare parts
bottlenecks affecting airlines and MRO providers.

Oliver Wyman MRO Parts Forecast (2023-2030) - Demand outlook for used serviceable
material (USM) in maintenance.

Pratt & Whitney GTF Engine Recall & Overhaul Capacity Reports (2023-2024) - Impact of
component failures on maintenance demand.

CFM LEAP Engine Shop Visit Delays (2023-2024) - Backlog at major engine MRO facilities.
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35.

Aviation Week: Airlines Hoarding Spare Parts Amid Supply Chain Woes (2023) - Airlines
buying up surplus parts due to delays.

6. M&A Transactions, Private Equity Investment, and Valuations

36.

37.

38.

39.

40.

41.

42.

43.

PitchBook & S&P Capital IQ MRO Valuation Reports (2023-2024) - M&A multiples for recent
aircraft maintenance business acquisitions.

The Carlyle Group's Acquisition & Sale of StandardAero (2019-2024, $10B valuation) -
Largest private equity-backed MRO deal.

Sterling Group’s Acquisition of West Star Aviation (2022-2023, PE Buyout) — Middle-
market MRO platform deal.

HEICO’s $1.9B Acquisition of Wencor Group (2023) - Aftermarket component & MRO
consolidation.

Platinum Equity's Pattonair-Wesco Aerospace Merger (2019, $1.9B) - Large-scale parts and
MRO services integration.

Greenbriar Equity’s Aerospace Aftermarket Transactions (2015-2023) - Portfolio activity in
MRO component services.

Aviation Week: StandardAero IPO Potential (2024, $8-10B Valuation) — PE exit analysis for
a leading MRO firm.

Goldman Sachs & Jefferies Aerospace Aftermarket Investment Reports (2023-2024) - Exit
multiples and market consolidation trends.

7. Industry News & Emerging Trends (Past 6-12 Months)

44,

45.

46.

47.

48.

49.

50.

Aviation Week MRO Americas Conference 2024 Key Takeaways - Workforce, technology,
and regulatory updates.

CNBC & Bloomberg: Airlines Delaying Aircraft Retirements, Boosting MRO Demand
(2023-2024) — Aging fleet impact on maintenance volume.

Reuters: MRO Supply Chain Disruptions Causing Aircraft Groundings (2023) - Airlines
struggling with parts availability.

Wall Street Journal: Airline Maintenance Outsourcing Trends (2023-2024) - Shift toward
third-party heavy maintenance contracts.

Financial Times: Aircraft Leasing & Engine Overhaul Demand (2023-2024) - Lessors
influencing MRO spending patterns.

MRO Network: Predictive Maintenance & Al Adoption in MRO (2023-2024) - Emerging
technologies streamlining aircraft inspections.

Forbes & Fast Company: 3D Printing in Aircraft MRO (2023-2024) - Disruptive technology
applications in repairs.
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