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Non-U.S. customers have
typically received 25% of
deliveries; in 2007, they
absorbed 45%

Fleet First

Any understanding of the future of
business aviation MRO begins with
the changing make-up of the fleet
(Figure 1). This today includes mare
than 27,100 turbine-powered aircraft,
42% (or 11,400) of them turboprops,
the remainder jets. The latter includes
6,400 light (23%), 3,950 mid-size
(15%), 2,100 medium-size (8%), and
2,500 heavy and ultra-long-range jets
(9%). Of the major OEMs, Hawker
Beechcraft, maker of the venerable
King Air, accounts for the largest part
(30%), followed by Cessna (27%),
Bombardier (12%), Gulfstream (9%),
and Dassault (6%). All told, the fleet
is powered by approximately 52,000

gas turbine engines.

Business aviation, historically a
North American phenomenon, remains

so0, with 71% of the active fleet

concentrated there. Europe and Latin
America, the other major markets,
each account for 10% of the fleet.
The Asia-Pacific region, the growth
engine for air transport, is home to

just 4% of the business aviation fleet.

Whilst the fleet is big, several factors
beyond sheer size account for the buzz
it is generating. The first is its demo-
graphics. Although the average age of
a business jet is 15 years, nearly half
the fleet is ten or less, a reflection of
the boom in business jet deliveries
that began in the mid-1990s. The years
2006 and 2007 established successive
new highs for business aircraft orders.
Some popular aircraft models are still
backlogged four or five years. Many
of these young aircraft are only now
moving out of warranty into their prime
maintenance years, setting the stage

for significant MRO market growth.

Figure 1: 2007 Business Aviation Fleet. 27,100 Aircraft
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Another important development is

the advent of Very Light Jets (VLJs).
The Eclipse, Cessna Mustang, and
Embraer Phenom were among the
more than 100 VLJs produced in 2007.
Several thousand deliveries are
anticipated in the decade ahead.
These new aircraft models will
expand both the size and scope of the

business aviation MRO market.

The biggest and most critical factor

is globalized demand. Non-U.S.
customers have typically received one-
quarter of business aircraft deliveries.
In 2007, they absorbed 45% of
production. Non-U.S. markets are
simply growing faster than the already
mature U.S. market. For this reason,

it is unlikely that even the economic
storm clouds of the present will do
much to dim the long-term outlook

for business aviation. Key customer
groups around the world — major
corporations, governments, high net
worth individuals — are increasingly
recognizing the productivity and
security afforded by business jet
transportation. Escalation in non-U.S.
demand has the potential to restructure
the market (Figure 2). Just consider
India and China. Given the enormity of
their populations and their rapid rate
of economic growth, one could, merely
by approaching the level of penetration
in the U.S. (currently 33 business jets
for every one million people), conjure

a fleet in excess of 30,000 aircraft —
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one larger than today’s entire global

fleet! Even France, Germany, and the
U.K., with penetration levels an order
of magnitude below the U.S., appear

to have plenty of room to grow.

The Coming Boom

These potentially seismic changes in
the business aviation fleet portend a
wave of MRO growth. To see this in

context, however, requires a grasp of

the market today.

With annual utilization at approxi-
mately 10 million hours, the business
aviation fleet underpins an MRO
market worth $7B. Four service
segments dominate. The largest is
component maintenance, worth $2.1B.
Its top six categories account for 75%
of related spend: cockpit avionics
(29%), wheels and brakes (20%),
landing gear (11%), APU (8%),
electrical (4%), and flight controls
(3%). Expenditures on pools of rotable
components features prominently
among avionics, wheels and brakes,
and other high-cost line replaceable
units. AeroStrategy estimates that
exchange pools and administration
fees make up more than 30% of

component MRO outlay.

The second largest segment, valued at
$1.8B, is engine MRO, which includes
overhauls, hot section inspections,
and unscheduled maintenance.

AeraStrategy estimates that 8,500

scheduled maintenance events (hot
section inspections and overhauls)
took place in 2007, 48% involving
Pratt & Whitney Canada engines,

led by the PT6 and the JT15 models.
Close behind were Honeywell engines
(33%), led by the venerable TFE731
family. Other major engine OEMs in
this segment are GE (8%), Rolls-Royce
(6%), and Williams International (5%).
Turbofans and turbojets drive about
80% of engine MRO demand with

turboprops generating the rest.

Airframe maintenance, comprising
heavy maintenance and line activities,
is worth $1.6B. Demand here, like
the fleet itself, is highly fragmented.
Although divided among scores of
different models, the aircraft of two
OEMs, Hawker Beechcraft and
Cessna, account for approximately
43% of all airframe maintenance
demand, with the largest markets
by type devoted to the Gulfstream
3/4/500 (8%) and King Air (6%)

series.

The fourth and final MRO market
segment is modifications, which,
excluding green completions, is valued
at $1.5B. More than half is spent on
interior refurbishments (54%), which
can occur as frequently as every five
to seven years. The next largest
categories are avionics upgrades
(19%), painting (16%), and cabin

electronics (11%).

Figure 2: Business Jet Penetration
(Aircraft Per Million People).
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It is no surprise, considering the
historical dominance of North America
business aviation operators, that

most MRO activity currently takes

place there.

What of business aviation MRO's
future? The key lies in the recent past.
More than 5,000 business aircraft
have been delivered within the last
five years. The expected maintenance
requirements of this enormous cohort
— the aircraft equivalent of a “baby
boom” — means business aviation
MRO will ride a demographic wave,
reaching $9.5B (in constant dollars)
by 2012, an annual growth rate of
6.2% for the 2007 — 2012 timeframe
(Figure 3) . Factor in modest price
inflation of 3-4% for parts and labor

and the figure is even higher.

30,000

40,000 50,000 60,000

Per Capita GDP ($)

The annual utilization of
the business aviation
fleet is about 10 million

hours

The business aviation
MRO market is currently
worth $7 billion
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Figure 3: Business Aviation MRO Market 2007-2012 ($B)
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The business aviation
MRO market will reach
$9.5 billion by 2012

About 30% of this growth will come
from engine MRO expenditures — more
than $750 million over the next few
years to 2012, with Pratt & Whitney
Canada engines accounting for over
43%. Also worth noting is the projected
doubling of the Williams International
MRO market from 2007 to 2012 due
to a maturing FJ44 fleet.

Modifications will add over $660
million in expenditures, led by cabin

electronics, the beneficiary of soaring

Figure 4: 2007 Business Aviation MRO By Type of Operator ($7B)
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demand for “office in the sky”
productivity and plummeting satellite
communications costs. The growth
rate for upgrades in this category
should average approximately 11%

per annum for the foreseeable future.

Know Your Customer

A proper analysis of the differential
impact of this projected growth — how
it will affect the various players in
the business aviation aftermarket —
depends on recognizing that one thing
that sets the market apart is the
diversity of its operator types, each
with unique support requirements.
There are four major customer
segments — corporate flight depart-
ments, charter operators, fractional
operatars, and governments. What
they want follows from who they

are and what they do.

Corporate flight departments, the
largest segment, control over 45% of
total MRO expenditures (Figure 4).
Generally cost centers, they are in the
business of “executive productivity.”
Aircraft availability and quality are
paramount. Corporate flight depart-
ments tend to have exceedingly small
fleets — typically two aircraft or less —
with aircraft utilization of 250-450
hours per year. Engineering resources
and fixed infrastructure are limited

in scope. Therefore, most prefer
integrated maintenance programs

that guarantee maintenance costs —

Honeywell's Maintenance Service Plan,
for example. Given the emphasis on
quality, corporate aircraft are upgraded
and modified more frequently than

those in other segments.

Part 135 charter and cargo operators,
profit-seekers doing business in highly
competitive markets, account for
around 28% of MRO spending. Their
fleets tend to be larger and older
(average age: 20 years). Acquisition of
second- and third-hand aircraft with
lower residual values is often a key
element of their business model. They
are highly price-sensitive. Putting this
factor ahead of OEM authorization,
they are favorably inclined toward

independent MROs.

The third major customer group,
fractional operators, are in the
business of supplying reliable, on-
demand transportation. Four operators
(NetJets, Flight Options, Flexjet, and
CitationShares) fly the vast majority

of fractional operators’ 1,000 aircraft.
This customer group features the
highest utilization — often 600 hours
or more — along with a need for excel-
lent dispatch reliability. The fractional
business madel calls for relatively
young fleets, with aircraft often sold
when they reach 8-10 years old.

A high-performance customer segment,
fractionals favor integrated MRO
support packages often provided by
OEMs. Although they represent just
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4% of the business aviation fleet,
fractional operators account for 8%
of MRO spending.

The final group, government operators,
constitutes 5% of demand.
Governments fly medium and large
fleets for a variety of purposes,
including VIP transport, command

and control, surveillance, and cargo.
Aircraft are often used for 30 years or
more. This group is typically focused
on technical quality and shop visit
cost. Maintenance programs are
handled under government procurement
contracts, frequently by an MRO

integrator.

OEMs vs Independents

While the business aviation fleet in
general is big and growing, individual
fleets will remain small and fragmented.
Thus, the vast majority of maintenance
will continue to be outsourced to
OEMs and independent suppliers.

The question is: How well is each
positioned to benefit from the

market's anticipated growth?

OEMs

Having recognized that MRO services
are not only profitable but also critical
to aircraft selection and customer
satisfaction, aircraft OEMs now play
a strong role in the business aviation
MRO market. The source of their
strength? First, broad MRO support

networks — particularly in North

America and Europe — enable OEMs
to capture an average 35% share of
the airframe maintenance market
(Figure 5). For Gulfstream, it is in
excess of 70%. For comparison,
aircraft OEMs in the commercial air
transport sector have a heavy mainte-
nance market share of one percent!
Second, aircraft OEMs mostly have
sound parts distribution capabilities
through which they can deliver
maintenance cost-guarantee
programs. Pioneered in the 1990s,
these programs let operators purchase
service packages that guarantee
partial (materials only) or complete
maintenance costs for each hour of
operation. Cessna, for example, has
extended its popular ProParts material
program from basic aircraft parts to
engines, APUs, and avionics. More
than one-quarter of the Citation fleet
is now enrolled. Similar programs can
be found at Bombardier (SmartParts),
Hawker Beechcraft (RAPID), Dassault
(FalconCare), and Embraer (Executive
Care). Gulfstream has even dedicated
a G100 aircraft to support customers’
fast response and AQG situations.
Finally, some OEMs have quasi-closed-
loop MRO information systems that
capture operator maintenance

activity and provide maintenance
recommendations and status reports.
Gulfstream’s Computerized
Maintenance Program and Cessna'’s
Cescom each has enrollment in excess

of 90%. These services not only

Figure 5: 2007 Business Aviation MRO Market Share
By Supplier Type ($ Millions)
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provide significant value to customers
but enable OEMs to improve their
aftermarket planning and service
offerings as well as reduce the
commercial risk of maintenance

cost-guarantee programs.

Engine OEMs, like aircraft OEMs,
have developed a suite of guaranteed
maintenance cost offerings.
Honeywell was the pioneer with its
hugely popular Maintenance Service
Plan (MSP), originally developed in the
1970s. Enrollment for its large TFE731
fleet exceeds 70%. Pratt & Whitney's
Eagle Care, Williams International’s
Total Assurance, and Rolls-Royce's
CorporateCare also enjoy strong
market penetration. Rolls-Royce
signed a record 194 CorporateCare
contracts in 2007; 700 business
aircraft are now covered. These value
propositions typically allow a
customer to utilize only an OEM or

OEM-approved maintenance facility.

Mods Airframe

Aircraft OEMs play
a strong role in the
business aviation

MRO market
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Most OEMs use a licensed
service center model to
offer broad coverage and

facilitate choice

Unlike OEMs in other aerospace
market segments, most business
aviation engine OEMs use a licensed
service center model to offer broad
geographic coverage and facilitate
customer choice. Engine OEMs control
45-50% of the engine overhaul market.
OEM-licensed service centers
account for another 35-40%. The
balance goes to niche independents
concentrating on mature and

sunset engine models.

Component OEMs play an important
but less direct role in business aviation
MRO than their engine and airframe

brethren. Their typical channel to

market is aircraft service centers,
although direct relationships are
common for big ticket items like

avionics and APUs.

OEMs of all sorts enjoy significant
competitive advantages in the MRO
market, but they also stand to be
challenged by business aviation’s
ongoing globalization. To date, their
customer support infrastructure is
aligned with a U.S.-centered market.
To keep pace, new logistics networks,
facilities and value propositions will

be required in the years ahead.

Independent Suppliers

Business aviation's maturation and
globalization is already producing
significant structural transformation
among independent MRO suppliers.
The most important trend is consolida-
tion and the associated emergence of
several large independent groups,
including Standard Aero, Jet Aviation,
Lufthansa Technik, Duncan Aviation,
Dallas Airmotive, and Hawker Pacific.

Witness several recent transactions:

® Dubai Aerospace Enterprise
acquires engine MRO leader
Standard Aero as well as Landmark

Aviation — the latter itself a product

The civil helicopter fleet

generated MRO demand of
$5.3B in 2007

The Civil Helicopter MRO Market: 23,000 Aircraft And Growing

The civil helicopter maintenance market
is similar in size to the business
aviation MRO market. The active fleet
of 23,000 commercial helicopters
generated MRO expenditures of $5.3B
in 2007. This is expected to grow at
2.8% annually, reaching $6.8B by
2016. The fleet itself, which includes
commercial helicopter models in
service with military organizations
around the world, will grow to 31,170
by 2016, an average yearly increase
of 3.4%. Some 880 helicopters are
scheduled to retire and 9,040 to be

delivered over this period.

Of the four major helicopter

maintenance areas, components

generates the greatest spend (40% of
the total market), driven by complex
components (dynamic components,
hydraulic systems, and avionics).
Airframe maintenance comprises 30%
of helicopter MRO expenditures and
engine MRO and modifications
represent 22% and 8% respectively.
Airframe and engine maintenance is
forecast to grow at 3% per year up to
2016. Components will grow at a

2.8% clip, and modifications (interior

upgrades, painting, avionics upgrades,

and post-delivery modifications) will
increase by 2.2% per year, limited

largely by their discretionary nature.

Helicopter operators in North America

and Europe generate similar MRO
expenditures, accounting for 58% of
the global spend between them.
However, North America is the fastest
growing region for helicopter MRO
spend, with increases expected to
average 4.1% annually up to 2016,
far faster than the global average of
2.8%. Europe, meanwhile, will grow

at a more leisurely 2.6% yearly pace.

Eurocopter helicopters generate

more MRO dollars than any other
manufacturer, $2.2B or 41% of the
total. Bell Helicopters’ installed fleet
of over 7,000 generates approximately
$1.5B in MRO spending, around

28% of the market.




of the merger of three leading
independents. The resulting entity
is branded Standard Aero.

e Jet Aviation acquires U.S.-based
MidCoast Aviation, opens a Dubai
maintenance facility, and announces
plans to create Moscow's first
major business aviation MRO base.

e Dallas Airmotive acquires Premier
Turbine to complement its strong
engine MRO network.

e Hawker Pacific opens a Cairns,
Australia MRO facility, announces
plans to establish a Shanghai
facility and expand its Singapore

Seletar facility.

Why is consolidation occurring now?
Clearly, the growth and globalization
of business aviation MRO is a driver.
Customers increasingly recognize
the value of economies of scope.

As business aviation becomes more
geographically dispersed, broader is
better. Customers want consistent
quality — whether in Dubuque or
Dubai. A second factor favoring
consolidation is the growing cost of
getting — or staying — in the game,
namely: increasing OEM service
center licensing fees and capital
equipment requirements. Licensing
fees for new generation engines run

to the millions of dollars with some

AeroStrategy Commentary July 2008

above the $10 million mark. Add the
increased capital equipment require-
ments to service digital avionics,

modern engines, and new generation

aircraft, and the impetus for independ-

ents to gain heft — by merger or some
other method — is obvious. A third
but often overlooked force behind

consolidation is the increasing

bifurcation of FBO and MRO businesses.

In the early years of business aviation,

most airports could support one or two
FBOs providing soup-to-nuts services
including fueling, ground handling,

and maintenance. The growth of

business aviation traffic has separated

maintenance from traditional FBO

The globalization of

business aviation MRO

underpins the recent

wave of supp

consolidation

lier

2007 Civil Helicopter Maintenance Market
By Maintenance Category ($5.3B)
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services. The event that best high-
lights this trend was Signature
Aviation selling its MRO facilities to
Gulfstream in 2001 and 2003.
Refocused on its core competencies,
Signature began a campaign to create
a global network of FBOs. Gulfstream,
in turn, created a very successful MRO
business with Signature’s former
facilities, now known as General

Dynamics Aviation Services.

Does all this mean small independents
are a dying breed? Not at all. There
will always be a role for independents
serving niche and mature aircraft.
And there will always be customers
who prefer the focus and personalized
customer service that agile, independ-

ent MROs can provide.

Three Lessons

Business aviation MRO's unique
qualities should not be allowed to
obscure the wisdom of its experience

for those in other MRO markets:

1. Aircraft OEMs can be world class
suppliers for distribution and MRO
services. OEMs like Cessna and
Gulfstream exemplify this potential, a
demonstration particularly relevant to
Boeing, Lockheed Martin, Airbus, and
other OEMs considering whether, how,
and where to expand MRO services in

the civil and military markets.

2. The licensed service center is a
business model with value. Business

aviation OEMs have always had to

balance the desire for aftermarket
control with the reality of a fragmented
and dispersed customer base. This led
to a licensed service center model
that emphasized constructive
engagement with independent MROs.
There are valuable pointers here for
other aerospace market segments —
particularly air transport where OEMs
need to increase aftermarket control
to defend against the threat of PMA
parts penetration while, at the same
time, satisfying the customer’s desire
for choice as well as shareholder
demands for higher return on invested
capital (ROIC).

3. Closed-loop MRO information
networks can pay. Today, most MRO
suppliers and OEMs are pursuing
improved maintenance and operations
data to permit greater diagnostics and
prognostics capability and ultimately
improved aircraft reliability and
aftermarket support. In this respect,
some business aviation OEMs

lead the way.

Set to Soar

The future of business aviation, now
recognized as an essential part of the
infrastructure of the global economy,
is bright. The fleet is poised for
substantial expansion — especially
outside the U.S.

The business aviation MRO market
must match these changes with
changes of its own. Maintenance

infrastructure has not kept up with

global operator demands. Suppliers
that recognize the opportunities and
invest proactively will prosper in a
target-rich environment. For business
aviation has come of age and is

“growing global.”

AeroStrategy is a management
consulting firm, specializing in
strategy and market analysis
for the aviation and aerospace
industries. We value your
feedback and welcome your
letters and comments on any
aspect of this AeroStrategy
commentary.

If there are topics you would
like us to cover, or if you would
like to learn more about our
capabilities, please get in touch
with us by email, online, or on
the phone. An electronic copy
of this commentary is available
at www.aerostrategy.com
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