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EXECUTIVE SUMMARY

The year2008 was an eventfilvelve monthdor the U.S. and global aerospace industry. After
several years of sustained growth, capped by the largest upturn in the U.S. aenaskatsince

World War 11, the U.S. and global aerospace industefacdng challenges from a number of

factors, the largest of which is the current global economic downturn. In spite of the unquestioned
effect of the downturn, the U.S. aerospace ingusttually experienced modest growth overall in
2008. Although the nedaerm outlook for 2009 remains somewhat uncertain, the global economic
fundamentals remain in place to support lbeign, sustained industry growth.

Despite a number of factors ding down the overall global economy, the U.S. aerospace industry

as a whole showed reasonable strength in 2008. When viewed in the context of recent record
performance, the industryodés 2008 findaeaual r e
of the Census, 2008 total salesWiS.aerospace products and parts we&®/dillion, an increase

of 3.4 percent over 2007. Aftéax profits on these sales werEs$3 billion, which represented

decline of16.3 percenbver2007* Aerospace industryx@orts remained relatively strong 824

billion, which was &.2 percent decrease from 200 Although the corporate parents of a number

of aerospace manufacturers experienced declines in income for 2008, in some cases the aerospace
segment of these mafacturers not onlipooked a profit but actually realized a profit increase in

2008 over 2007. Most notably, GE, which is the corporate parent of aircraft engine manufacturer
GE Aviation, realized a 2008 income of $17.4 billion, which was a 21.60 pefeergase from
2007.GE6s stock value also fell in 2008, Il osing
end. Fo‘;3 the same periotipwever,GE Aviation actually experienced a 14.3 percent profit

increase.

Aside from the global economic downtuiother factors impacted the U.S. and global aerospace
market. As in 2007, continued weakness of the U.S. dollar agair&trthand other major

foreign currencies made U.S. products more affordable in foreign markets. -@moilaminated

goods such darge civil aircraft (LCA) manufactured by Boeing, aircraft engines from Pratt &
Whitney and GE, rotorcraft produced by Bell/Textron and Sikorskyuamhnnecherial systems

(UAS) produced by numerous smaller aerospace companies, benefitted from adasxachhnge

rate in comparison to competitors from Europe, Japan and elsewhere. The exchange rate
advantage likely mitigated to some degree the effects of the global economic downturn on the U.S.
aerospace market.

The rapid rise in oil prices during thiest seven months of 2008, which capped a more steady
increase since 2003, adversely impacted the global commercial aviation industry. Although oil
prices moderated somewhat by the end of the year, theédamgmpact of higher fuel costs on the
global &rospace industry, which provides aircraft, parts and service for commercial aviation, is

p’Total sales and after taxAermospgace ipgruadewsc tauatenyd opm rt thed
Financial ReportTable 3.0: U.S. Manufacturing, Mining, and Trade Corporatidridot Seasonally Adjuste8ales

and Profits available dittp://www.census.gov/csd/qfr/qfr08g4.pdf

2U.S. International Trade Statistics Value of Exports, General Imports and Imports for Consumption by-NAICS

33641 available at http://censtats.census.gov/naic3_6/naics3_6.shtml

5GE Aviationds 2008 segment profit was $3.684 billion;
income was $17.335 billion; 2007 net income was $2.208 billion. See GE 2008 Annual Report available at
http://www.ge.com//ar2008/pdf/ge_ar_200H.p
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significant. As a result afpidly increasigoil prices in the first half of the year, fuel expenses
accounted for 32 percent of operating expenses for globaicev@mpanies in 2008, which was
almost double the 2004 level of 17 percent. Although fuel as a percentage of total operating
expense is forecast to drop to 29 percent in 2009, thetéwrmgupward trend is incentivizing civil
aviation operators to loakore aggressively for ways to reduce their fuel expehdess search

is driving demand formorefuel f f i ci ent aircraft | i ke Boeingbo
efficient engines | ike Pratt & Whitneyds PW1
Avi ati onds GEnx model s. These new, more effi
reduce fuel consumption and lower operating expenses. Finally, aircraft and engine manufacturers
are engaged in research on use of alternative aviation fuels pdddoicea variety of non

petroleum sources. In the long term, these alternative fuels may also help operators reduce fuel
costs and thus maximize profitability.

S
0
c

Another factodriving the global aerospace market is thgaing trend towards consolidation.

Both domestic and international ventures that facilitate market access, as well as cost, risk and
information sharing, are becoming more numerous. -th§. joint venturegJV) like the Engine

Alliance, a 50/50 JV betgen GE Aviation and Pratt &Whitney as well as international ventures

like Superjet International, formed by Italian aerospace company Alenia Aeronautica and Sukhoi
Civil Aircraft to mar ket and sell Sulkehoi 6s Su
| argest and potentially most influenti al cons
Corporation (UAC).UAC is a Russian governmeatvned joint stock company that consolidates

the scientific and production potential of the Russian aircrattsing as well as the intellectual,

industrial and financial resources for new aircraft development into a singlesta¢el and

controlled entity> UAC has already negotiated design and production agreements with a number

of U.S. and European aerospaocenpanies, and UAC senior leadership has set a goal of becoming
the worlddéds third |l argést aircraft manufactur

As in years past, the issue perceived by the industry to have the largest impact on
competitiveness is U.S. export control pgli Concerns about the ability to receive a U.S. export
license for aerospace products, especially communications satellites, have caused foreign
competitors to Adesign outodo U.S. components,
strengthen pargrships with other countries in order to avoid the need to apply for a U.S. export
license. Even though the U.S. State Department has worked diligently to process licenses faster
and make the application process more transparent, the negative peraantimnes to

encourage foreign counterparts to seek products elsewhere, thereby hurting U.S.
competitiveness. The greatest impact has been felt by satellite components suppliers, but the
impact of U.S. export control policies is widely shared by all a@esgectors.

* |ATA fact Sheet: Industry Statistics. Available at http://www.iata.org/NR/rdonlyres/SBDAMREIDS-45D3
92E2590CD87A3144/0/FactSheetIndustryFactsMAR2009econmarkup2.pdf

® http://www.uacrussia.ru/en/

® Moscow International Aviation and Space Sal®2 Show Program interview with Alexei Fedorov, President of

United Aircraft Corporation



Taking the uncertainty of current economic conditions into consideration, it is difficult to predict
overall aerospace industry performance in the near term. In the longer term, however, prospects
are good for continued, steady growth. Lacyd aircraft, rotorcraft, general aviation aircraft,
regional and business jets, engines/powerplants, communications satellites, military unmanned
aerial systems (UAS), and airport infrastructure and safety equipment should continue to
experience steadyrowth. Other sectors, such as launch services, are experiencing lower but
steady growth as they recover from market disruptions and/or adapt to commercial markets. The
launch services sector could experience faster growtle fi¢mand for satellite

telecommunications servic@screases.The maintenance, repair and overhaul (MRO) market

has finally recovered to pi@'11 levels, and growth in this sector will be led by expanding

aircraft fleets in India, Eastern Europe, South America and China. Tlketrfar

civilcommercial UAS remains stagnant in the absence of civil regulations for certification and
operation in the national air space; however, tdeFal Aviation Administration @A) and

civil aviation authorities in Europe and Asia are workingdads rationalization of civil

certification proceduresKey markets for U.S. aerospace exports remain India, China, Russia,
Japan, and Europe.



Large Civil Aircraft

Following its acquisition of McDonnell Douglas in 1997, Boeing is how the only U.S.

manuacturerof large civil aircraft (LCA) aircraftthat aregenerally considered to have more

than 100 seats or an equi val enplanestausigssupd apaci t
whi ch manuf act uCAsshadlOBeevenuesns $B.68bjllrsdollars, which

accounedfor 29 percent otivil aircraft and partshipmentsin 2008.”

MarketTrends 20032008

U.S. (and global) LCA production is cyclical, experiencing peaks about every ten years in the
number of aircraf®o dbébiuvteredr wiot hedivalkheyear

U.S. LCA Deliveries
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The terrorist attacks of September 11, 2001 economically shocked the civil aircraft industry. As
demand for air travel pl ummeted sharply, air/l
plunged. By midOctober2 0 01, airl ines cancelled orders for
Boeing reported 2001 net orders (number of new orders less the number of existing orders that

were cancelled during the same year) of 314 aircraft, a 47 percent decrease from a@d€rset

" Commercial Airplanes Revenue from Boeing 2008 Annual Report available at
http://www.envisionreports.com/ba/2009/12ja09001m/document_0/Boeing_ARL-08 Preflightel 01.pdf

The value ofshipments fo2008 0f96.6billion wascalculated from data in the categdNAPVS - finondefense
aircr af tlocateddn Tabk I\Malsetof Manufacturers' Shipments by Industry Groupblot Seasonally
Adjusted Sales and Hits available ahttp://www.census.gov/

indicator/www/m3/hist/naicsvsp.txt

® Unless otherwise noted, the source for this and other data in this report regarding aircraft orders, deliveries, and
sales volumes for Boeing and Airbus are the companies tharaseAlthough widely accepted by aerospace

industry analysts, the data has not been independently verified.
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of 589 aircraft. Stagnant demand continued into 2002, with net orders finally bottoming out in
2003 at 239 aircraft.

The U.S. LCA industry turned a corner in 2004. After hitting an ejyghat low in 2003 of 281
aircraft delivered, Boeing postedslight increase of aircraft delivered in 2@6485. Net orders

also increasedo 272, marking an end to the market slide precipitated by September 11th.
Market conditions continued to improve in 2005 and 2006, with demand for LCA in these two
yearsstunning many analysts. Boeing announced net orders of 1,002 aircraft in 2005, an
increase of 268 percent from the 2004 order figure of 272 aircraft. But even this dramatic surge
in Boeingds order book was t op pdeidcraft--rand3/d& 0 6 wi t
again in 2007 with net orders of 1,413 aircrdfhe year2007 marks the largest number of

aircraft net orders Boeing has ever received in a calendar year. Market demand for Boeing
aircraft retreated in 2008, with annual net ordalitng to 662, a decrease of 53 percent from the
previous yeatr.

Aside from the global economic downturn, seve
slowingsales. AG2lay stri ke by 27,000 Boeing machini st
aircraft production lines for almost two months. Subsequent to the settlement of the work

stoppage, Boeing reported fourth quarter revenue of $12.7 billion, a $4.8 decline from 2007.

Boeing attributed the decline almost entirely to the effects of the strike.

Anot her difficulty for Boeing in 2008 concern
787 Dreamliner. The first LCA to be produced largely from carbon composite materials (as

opposed to aluminum and other metals), Boeing promisepar2ntincrease in fuel efficiency

from the Dreamliner compared to similarly sized aircraft. The technical delays encountered in

2008e xacer bat ed Dbsyriket foreed Boeng to ipush tisetdatedof first delivery of

the 787aircraftalmost two years beyotdh e company 6 s a MaygoDatathe pr oj e c
first quarter of 2016°

The highest annual revenues Boeing received from large civil aircraft sadeabout $38.5
billion in 1999, when it delivered a record 620 aircraft. This is a significffiereince from
Boeingdés LCA revenues in 2008, of bout $28.3

US.aircarrie@ unwi |l |l ingness to purchase new aircraf
their recent collective financial difficultjyas boost# the importance ofcaess to foreign

marketsfor Boeing. With the exception of lovcost carier Southwest Airlines, virtuallgll U.S.

domestic carriers have either been through bankruptcy proceedings or narrowly avoided it in

recent yearsRegardlessfowvhether there is a correlation between financial health and aircraft
purchase decisionsl.S. domestic airlines haweclinedto make new fleet purchases at the time

Boeing began taking orders for the Z87well as other aircraft already in productidris a

resutover the next ten year s, LChsalewsvill tkiyabe 70 per ce
delivered to customers outside of the United States. Key foreign markets include China, Japan,

and India.

10 http://www.chicagotribune.com/business/tiz-boeing 78 7-dreaminerdelivery-march10,0,5150094.story
11999 and 2008 revenue figures are nousigid for inflation.
2 http://Iwww.nytimes.com/2007/10/27/business/27planes.html
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Competition

As apracticalmatteE ur opid@s I s Boeingds only competitor
jet transport manufacturers with a significant global presesumd asCanadian manufacturer

Bombardier an® r a zEmbra@es do not currently produce aircraft comparable in size and

capacityto Boeing and Airbus offeringd The competitive landscape may soon change, however.
Russiads United Ai isaRuwdiah goemmanwnedjdint stook cqmipahyC )

that consolidates the scientific and production potential of the Russtaafiaindustry as well as

the intellectual, industrial and financial resources for new aircraft development into a single state
owned and controlled entify. UAC has already negotiated design and production agreements

with a number of U.S. and Europear@space companigacluding Boeing and Airbus. In
addition, UAC senior | eadership has set a goa
manufacturer by 2015.See thi s papero6s Russia Country Ana
of UAC.

Created in 1970, Airbus Industrie was originally a consortium of four goverrsuppbrted
companies formed to compete with U.S. aircraft manufacturers. In 2001, Airbus Industrie was
transformed into a single corporate entity, Airbus SAS and is toddyly owned subsidiary of
the European Aeronautic Defense and Space Company (EADS). As of Decembgt /72908
percent of the share capital of EADS was held by German corporation Daimler Aaréiatly
stateownedFrench holding company Soged¥evhich jointly control EADS through a Dutch

law contractual partnershiBEPI, a Spanish state holding compaswlso a party to the
contractual partnership, and as such holds 5.5 percent of the share capital of EADS. The
remai ni ng 47 p earecapitalts slinfed agneng & humtzet obinvestors including
the French governmeht.

Throughout its history, Airbus has received substantial financial and other support from the
governments of France, Germany, the United Kingdom and Spain. These govsinavent
provided over $15 billion in Al aunch aido to
benefited from government equity infusions, debt forgiveness, aircraft production support, and
infrastructure development. Senior economic officialsftbe four Airbus governme

coordinatepaftt ur opean aerospace industry policy in t
Mi ni sterso.

Bl'n July 2008, Bombardier announced the | aunch of a fAC
100-145 seats, depending on model configuration. Entryseateice is scheduled for 2013.

1 http://www.uacrussia.ru/en/

15 Moscow International Aviation and Space Salon 2007 Show Program interview with Alexei Fedorov, Pogsiden

United Aircraft Corporation

1 5pgeade is a French holding company owned by whollydretateowned holding company Sogepa and the
Lagardere Group, a private French conglomerate with interests in publishing, retail and aerospace. Sogepa and
Lagardere own equal 50 percent shares of Sogeade, and Sogeade collectively controls 22.5 {herctare

capital of EADS.

Yhttp://www.eads.net/1024/en/investor/Stock_information/Shareholding_structure.html

181n October 2006, BAE Systems (United Kingdom) sold its 20 percent share in Airbus.
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Boeing and McDonnell Douglas dominated the global LCA mark#tai970s andhe 13B0s.
In the 1990s Airbus became a ses@ompetitor, as it remains today. In 2008, Ailbgs s har e o f
themarkee x ceeded Boeingds as measured by three pa

A 56.3 percent of total aircraft delivered (48

A 54 percendf net aircraftorder6 777 v s . Boeingds 662); and
A 54.5 percent measured of LCA revenues, estin
billion).*®

o0 Net Aircraft Orders (Gross Orders Less

1000 Cancellations) "‘\//\\
500 /\

# of aircraft

il & Cil =3 &
Boeing = Airbus

Boeingbs orders before 1997 (when it acquire

from McDonnell Douglas.
A differencein market projections
Airbus and Boeing differ in their visions of
view, the future of the LCA market lies with very large aircraft capable of long flights that will
fill a gr owi napdsdpeonkaenod aiorrl ifitheu boper at i ons. Air

are necessary to mitigate growing congestion at the finite number of gates that airports have
available.

I n keeping with this market -vumiwoo Aahebarlysatde vie
2000s. Several versions are planned, with seating capacity ranging from 555 to 850 passengers.

19 At this time this report was written, February 2009, Airbus had not reported LCA revenues for 2008. We
estimated its revenues based on Airbusdéd ratio of airecr:;
number of aircraft Airbus delivered in 2008. Our estimate will be necoto extent that, among other things,
aircraft prices have changed and the mix of aircraft delivered (such abeadgess. narrow body) varied from year
to year. Airbus reported 2007 revenues in euros. We used adorwvers f act or of 01.0 = $1.26
2008 revenues.
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(By comparison, the Boeing 740 0, t he | atest version of Boein
configured for a maximum passenger capacity of416

In contrast, Boeing believes that the future of civil aviation lies witb sol | e dto-pfiopion tna
airline operations. I n B o estop seivise will truenprtheirp a s s e n
interest in lower fares that may be achieved with omaare intermediate stops. Consequently,

Boeing predicts airline fleets will be composed of large numbers of aircraft with relatively

smaller passenger capacities, with a mix of models capable of short, medium arahbpg

operations.

In keeping with itamarket projectionBoeing developed its latest eiaft, the 787 Dreamliner,
with fewer seats than the Airbus A380, and somewhat fewer than the last aircraft Boeing
developed, the 777. Boeing anticipates entry into service in 2010 for the first vergier78i7
(three versions are planned).

While the two LCA manufacturers have different views of the future market, neither Boeing nor
Airbus has committed fully to either the hub and spoke or fioipbint model. InDecember

2006, the EADS Board of Dictors approved the industrial launéke{ decision to manufacture)

of the Airbus A350XWBaimed at competing against the Boeing 787. Boeing plans to produce
a stretch version of the 747, designated the&4fat will add room for an additional 34 seat

a typical configuration of three passenger classes.

Adoption ofa Systems Integration BhufacturingProcesoy Boeing

In a departure from its traditional manufacturing process, Boeing is using an assembly technique

for the 787 that has beenuseddy r bus f or decades. I n this new
approach, instead of receiving parts from tens of thousands of suppliers, Boeing is working with

a small number of companies to provide majorasttemblies for the 787. Boeing requires that

these gppliers assume the cost of integrating theasgembliesBoeing claims thatimal

assembly othe 787 atits facilities near Seattle will take three daystead of the two to four

weeks currently required for final assembly of similar aircraft.

In arother departure from its traditional business model, Boeing is relying to a great extent on
the participation of foreign companies to help develop and manufacture 787 components. For
example:

1 Aleniaof Italy has designed and is manufacturing center eadfuselage sections,
representing 26 per cSemetfusedabe sectioaswill8er N st r uct
assembled in Italy.

1 The Japanese Aircraft Development Corporation (JADC), a consortium of the three
largest Japanese aerospace manufacturers, hasetkeaighis manufacturing both wings,
representing 35 percent of the 787 structures.



787 Structures Work Share

B Bocing 35%

B Japan 35%
Vought/Alenia 26%

4%

Outlook

Industry observers seem unanimous in their expectation of a contraction in the market for large
civilaircr aft at | east until early 2010. Al t hough
in 2009 are |ikely to be-asleo/87 widdbbdy d77,bndthé he <com
new 787 Dreamliner.

Key factors in 2009 that could affect the futefehe U.S. large civil aircraft manufacturing
industry include:

1 Overall economic decline Airlinesd demand for new aircr
cargo shippersdé demand for air transportatioao
economicggrowth. Many economists predict gloomy economic conditions in 2009. For
example, the International Monetary Fund forecast world economic growth to thalboé
one percent in 2009, the lowest rate since World Wanllate January 2009, Boeing said
that it plans to deliver 480 to 485 aircraft in 2009, revised downward from its July 2008
estimate of 500 to 505 deliveri&sIn February, the head of a global airline trade group, the
International Air Transport Association, predicted that airlines dedigr taking delivery of
more than half of the aircraft they were scheduled to receive in 2009, due to decreased
passenger demand and credit difficulties.

30ei n g6s act uadrcrad im PO0O8/wenbdlow &s estihate3f 475 for ¢tyear.
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1 Boeing 787 Dreamliner With almost 900 orders received since its launch in April 2004, the

787Deamliner i s Boeingds most commercially su
The programbés success, however, has been cha
including some that may have resulptoacd fr om E

involving overseas suppliers of major subassemblies. In early 2009, three customers

cancelled orders totaling 33 787s, for reasons that may have involved a lack of credit as well

as del ayed delivery. Boeiltegforshed@8@mdyi ty to r
signal the efficacy of the systems integration approach for future aircraft programs.

1 Litigation in the World Trade Organization (WTO) : Despite expectations to the contrary,
WTO dispute settlement panels did not issue decision3d8 2oncerning illegal
government subsidies to Airbus as well as counter litigation initiated by the European Union
alleging illegal subsidies granted to Boeing. In October 2008, the panel adjudicating the U.S.
case regarding subsidies to Airbus repothed it expected to complete its work in 2009.
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Regional Jets

Similar to the large civil aircraft sector, global production of regional jets (RJs) is dominated by

two manufacturedsCanadaés Bombardier and Brazil 6s Embr
considered to be commercial jet transport aircraft with fewer than 100 seats. However, this

traditional defining line is blurring as large RJs come closer to the smallest product offerings of
Boeing and Airbus. Orders and deliveries of regional jets gapwdly in the 1990s as airlines

used them to fill a unique market niche. More recently, deliveries have slowed, and some

analysts believe that the natural annual market for regional jets is around 200 aircraft. Despite

the downward trend, three othemuotrie® China, Russia, and Jagaare currently developing

RJs.

2007 Revenue 20062007 %
Company Products
from Aircraft Change in Revenue
Bombardier Regional jets anc
turboprops; $9.7 billion 17%
business jets
Embraer Regional jets, $9.98billion 20.8%
business jets

MarketTrends

Together, Bombardier and Embraer have completely displaced European RJ manufacturers in the

gl obal mar ket . The | ast RJ from the U. K. 06s B
German company Fairchild/Dornier entgtiato bankruptcy and sold the rights to its aircraft

programs to various investors in early 2603 1 t hough Fai r eassehger/3Z80r ni er

JET program was purchased by AvCraft Aviation, AvCraft itself went into bankruptcy in 2005.

Bombardier enjged a threg/ear head start over Embraer in delivering its first regional jet, but
has not dominated the market. Embraer delivered more RJs in 1999, 2001, a20@D(Q&ee
Chart 1, next page) and had a backlog 3 times as large as Bombardier at th20&&d o

Overall, however, the regional jet market has not enjoyed the same growth that the large civil
aircraft market experienced over the last several years (see Chart 2. Therdé&rel

orders for large jets in 2008 but only 161 new orders fgioral jets).

ZHNew Owner Expects To Begi n [DObkelWeeklyof Busipess@®B8, Jet s Wit hi
March 31, 2003.
12



Both of the regional jet manufacturers are moving to focus on larger aircraft méttélsugh

the regional jet market began with an emphasis esead jetscurrentlythe largest market f®r
aircraft with70 seats omore In fact, lmth manufacturers are offering or are exploring aircraft
with more than 108@eats, which is traditionally the market segment dominated by Boeing and

Ai rbus. Embraerés ERJ 190, whi c hselleren2@08, up t o
and currentl accounts for 56 percent Bfmb r sbaaklég by number of units. Bombardier is
currently phasing in its I arger fANext Geno | in

seats. Bombardier launched an even larger produét time C Seried at theFarnborough Air
Show in 2008. This aircraft would go up to 130 seats.

Chart 1: Regional Jet Deliveries, 19920082
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#21.S. Department of Commerce analysis of RJ data Bpeednews
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Chart 2: Regional Jet Announced Orders, 1992008

Outlook

Although the major manufacturérencluding Boeing and Airbus forecast using different
aircraftsize categories, all seem to agree that demand for larger regional jets will outpace the
demand for smaller regional jets in years to come. In particular, the greatest amount of growth is
forecasted for the market oved@ seats, and this is spurring the development of larger aircraft

by the regional jet manufacturers (see above). As yet unclear, however, is whether the four will
all become direct competitors at the lewd of the singlaisle market, or whether Boeingda

Airbus will focus on larger singlaisle aircratft.

Figure 1. Market Forecasts, 20072026
Airbus Boeing

< 100 seats, incl. turboprops 6,153 [ <90seats 3,700

O 100 seastes, si n(16,620 90175 seats 15,090

Bombardier (all incl. turboprops) Embraer

20-59 seats 1,000 | 30-60 1,400
60-99 seats 4,300 | 61-90 2,600
100-149 seats 5,900 | 91-120 3,500
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The United States has typically been the largest marke¢davnal jet deliveries, accounting for
approximately 68 percent of aircraft delivered by Bombardier and Embraer. Though North
America should continue to be the largest market, industry forecasts predict that its market share
will drop. Europe/Russia ar@hina are expected to be the next largest markets for deliveries,

t hough even combined their mar ket share wil!/

Regional jet development is becoming increasingly global, with new projects under way in
China, Russiaand Japan. The Chinese and Russian jets are approximately the sénibesize
Chinese ARJ21 is 780 seats and the Russian SuperJeti385/5eats. A stretched version of the
ARJ21 is planned that would increase its capacity to 105 seats. Both prograatimebn

delayed, but are expected to come to market in the next two years. The Japanese Mitsubishi
Regional Jet was formally launched in April 2008 and is expected to enter into service in 2013.
All three aircraft will be seeking certification outsiditloeir home markets.

The question of market share is an open one as the manufacturing field becomes more crowded.
Even the most optimistic of the above forecasts predictsahaverageonly 300 aircraft will

be delivered per year with fewer than X#ats. The current regional jet manufacturers have

been able to meet that level of production in the past. The Chinese market is expected to absorb
somewhere around 640 aircraft with fewer than 100 seats by 2026 and Russiaifi&cted to
absorbesst han 200. Even i f each countrydés demand
onraverage that means that they will deliver 32 and 10 planes per year, respegéttiaiyigh

that level of production may be sufficient as these programs starteyffwili require foreign

markets to be sustainable. Likewise, given the size of the Japanese market, it is unlikely that
those aircraft could all be absorbed domestically. It is unclear whether or not there is enough
global demand to make all of these gmaims economically viable.

Notable Developments

Although both the Chinese ARJ21 and the Russian Superjet offlbhe assembly line in the
second half of 2007, both experienced flight testing delays in 2008. The MRJ was officially
launched by Mitsubishileavy Industries id\pril 2008.

15



Rotorcraft

The rotorcraft industry produces aircraft capable of performing verticalofélkeend landing

(VTOL) operations and are powered by either turboshatft or reciprocating engines. The rotorcraft
sector includebelicopters, gyrocopters, and tiltrotor aircraft. Helicopters, which employ a
horizontal rotor for both lift and propulsion, are the mainstay of the industry. Gyrocopters are
produced in much smaller quantities, primarily for use in recreational flylififyotor aircratft,

such as the \22 Ospre§’, can take off vertically andhén fly horizontally as a fixeding

aircraft.

Rotorcraft are produced in most industrialized countries, either of indigenous design or in
collaboration with, or under licenseom, other manufacturers. U.S. manufacturers of civilian
helicopters include Bell, Enstrom, Kaman, MD Helicopters, Robinson, Schweizer, and Sikorsky.
However, Bell moved its civilian helicopter production to Canada, with the last U.S. product
completedm 1993. European producers include AgustaWestland, Eurocopter, NHIndustries, and
PZL Swidnik. American Eurocopi@ra subsidiary of the European manufacturer and subsidiary

of EADS NVO has progressed to full production of #@5-based Lakota helicopters fire U.S.

Army, as well as AS350s, in Columbus, MissdrRussiarhelicoptermanufacturers Mil

Moscow, Kamov and Kazan, as well as a number of other rotorcraft related companies, have been
consolidated under the Russian government majovityed OAO OPKOboronpront> Seethis

paper6s Russia Country Analysis for a more de

% The V-22 Osprey was developed by Bell Helicopters and is manufactured by Bell in conjunction with Boeing
Rotorcraft Systems. Sédtp://www.boeing.com/rotorcraftiilitary/v22/
2 Aviation Week ShowNews Briefing, February 22, 2009, p.22.
% http://www.oboronprom.com/en/show.cgi?/corporation/structure.htm
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U.S. Manufacturers

Company

Products

Bell Helicopter

civil & military helicopters, tiltrotors, unmanned aerial systems

Boeing Rotorcraft
Systems

military heavy & attack helicopters, tiltrotors, UAVs

Enstrom Helicopter

piston & light turbinepowered helicopters

MD Helicopters

NOTAR®-equipped turbingowered helicopters

Robinson Helicopter

light pistonrpowered helicopters

Schweizer Aircraft

piston &light turbinepowered manned & unmanned helicopters,
fixed-wing airplanes & airframe components

Sikorsky Helicopter

civil & military medium & heavy turbingpowered helicopters

Foreign Competitors

Company Products Country

Eurocopter civil turbine-poweral helicopters Europe

PZL Swidnik Single-engine, twirengine light & lightmedium turbine Poland
powered helicopters

OAO OPK Mil Moscow, Kazan, Kamov turbinpowered light, medium an{ Russia

Oboronprom heavy helicopters, rotorcraft related companies

Jant Ventures

Company Products Country
AgustaWestland civil & military turbine-powered helicopters Europe
Bell/Agusta civil tiltrotors U.S-Italy
Aerospace

NHIndustries military large turbinepowered helicopters Europe
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MarketTrends

Helicopter manufacirers generally agree that backlogs are still healthy and that 2008 was a good

year in terms of deliveries and orders. However, some helicopters already ordered may not be
delivered in 2009 as customers may be unable to obtain the necessary credihe ggotoal

economic downturn. Honeywell Aerospace is forecasting that delideaigsunting to 3,500 to

4,500 during the period 208133 of civil turbine-powered helicopters are expected to remain

steady in 2009, but could decline in 2011 and Z81RollssRoy ce ds f or ec@&st i s n
expecting there to be a slight slowdown in 2009, then a return to increasing demand through

2013 for a total of 9,600 deliveries during the period 2@0282’

Outlook

While the global economic downturn has adversely &dtéthe ability of some customers to

secure credit to purchase new equipment, the global rotorcraft industry is optimistic about future
orders in the long term. This optimism is based in part on the relative average age of the current
fleet of operating élicopters, which is nearly thirty years old. Major custorserh as

emergency medical service (EMS) providers and operators supporting offshore oil and gas
exploration and production are seeking new, replacement aircraft that meet the latest standards
for design and safety. Additionally, the rotorcraft market is much broader than it was during the
last market downturn in the 1970s, so a decline in one sector of the market is less likely to trigger
a steep decline in helicopter demand.

Moreover,Forecastinternationalin 2008 predicted:

A wthin the next 10 years, military and commercial rotorcraft production is

expected to top 18,700 units worth some $121 billion, with European and

American manufacturers in stiff competition for market share. Belliisginp

mount a serious challenge to Eurocopter, which has made significant market

inroads in recent years, particularly in North America. Meanwhile, Enstrom,

Eurocopter, MD Helicopters, Schweizer, and Sikorsky all have formed or are

settingup jointventues wi th Chinads industry in a tre
years ®ahead. o

Industry analysts and manufacturers are hopeful that Chinese airspace restrictions that are
hindering development of general aviation, including helicopter operations, Wwibsened now
the 2008 Beijing Olympics have concluded.

% Aviation Week ShowNews Briefing, February 24, 2009, p. 10.
27 Aviation Week & Space Ténology, March 2, 2009p. 23.
% Forecast International https://www.forecastinternational.com/fistore/prod.cfm?ProductiD=16445
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Commercial Space

The commercial space market is dominated by a small number of large companies that provide
launch services and manufacture commercial communications satellites. Commercial remot
sensing satellites are emerging within this market, but have seen limited growth internationally.
The companies comprising this market are also major suppliers to U.S. Government (USG)
programs, where demand has remained stable during the commesglsaerdownturn and
globaleconomic downturthat have occurred since 2001.

U.S. and Foreign Manufacturers

Launch Company Vehicles/Products 2008 Commercial 2008 Total
Launches Launches
Boeing Delta Il, Delta IV, Sea 8 10
Launch
Lockheed Matrtin Atlas V 1 2
Arianespace Ariane 5 5 6
International Launch | Proton 6 6
Services
Orbital Sciences Pegasus, Taurus (light 1 2
Corporation weight)
Minotaur
SpaceX Falcon 1 2 2

Four major companies dominate the launch market: Boeing, Lockheed Martin, Arianespace
(Europe) and International Launch Services (Russia). Boeing and Lockheed Martin also provide
launch services to USG customers on their Delta and Atlas rockets, through the United Launch
Alliance (ULA) joint venture. ULA uses the same Atlas 5 rockets thatnar&eted

commercially, as well as the Delta 4 rockets that coukehter the commercial market if
commercial launch prices rise globally. ULA is structured as a 50/50 joint venture and is
estimated to provide an annual savings to th& dBapproximatet $106150 million.

Since Lockheed Martinds 2006 sale of its inte
Space Transport, Inc., ILS no longer offers marketing or technical assistance fouilt.Atlas

launch vehicles. ILS now offers assistanoéy with Russiarbuilt Proton launches. Space
Transport is seeking to return some of its st
manufacturer of the Proton launch vehicle.
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In addition to providing lightveight launch vehicles, Orbital Sciendess carved out a niche in
the small to mediursized communications satellite sector and attractsramde customers who
do not require the power and capability of a large, sththe-art satellite. It is likely that this
market niche will continue torgw over the next few years.

Several entrepreneurial companies, such as SpaceX, Air Launch, KT Engineering, and Bigelow
Aerospace are developing new launch vehicles and satellites intended to lower launch costs and
support NASAOGs Vi sdnoSincefmostrereéprerewrialentirephbve ongyt i
minimal financing and have been unable to move beyond the initial program design stage,
numerous entrepreneurial firms have exited this market in the past two years. H@paceX

is an American entrepneurial firm that is experiencing growing success through its privately
developed Falcon family of launch vehicles. SpaceX currently has contracts or options for up to
24 launche$?

Market Trends

In 2008, 69 total orbital launches took place globaifyyhich 28 were commercial launch®s.

Six of the commerci al | aunches wer @uilpSea f or me d
Launch conducted f i v e-bultBdtallcctndustedahe dtheBtwoe i ngds U
Arianespace launched 10 satekiton 5 commercial launch®sRussi a6s Proton roc
six commercial satellites on six launch vehicles, one of which failed (AMC14). These figures
demonstrate the stiff competition between Europaad Russiammanufactured rockets in the

commerdal market and the recent focus on government launches fobuilSrockets. Data

have begun to indicate that recent increases in Russian and European commercial launch prices

are nearly high enough to make U.S. commercial launch prices competitivenagaiationally.
Commercial launch revenues totaled nearly $1.97 billion in 2008, an increase of $360 million, or
approximately 22 percent, over 2087.

The 69 total global launches carried 106 spacecraft into orbit in 2008. Of those 106 spacecratft,
42 povide commercial broadcast and communications services, while the remaining spacecraft
perform other scientific or government functidfs.

In the commercial communications satellites sector, U.S. companies captured approximately 40
percent of the commeadimarket over the past 5 years, with European companies striving to

gain market shar&.U.S. market share could decline due to export control concerns and
European technological advancement s. I n resp
has deeloped a satellite that contains no U.S. components, thereby avoiding U.S. export control
regulations, and allowing it to be launched from China at a price lower than current Western

market prices. While the United States maintains a small productibacantage, aided in

29 http://www.spacex.com/
52008 Year in Reviewod, Federal Aviation Administratior
2008.
31 bid.
2 bid.
% bid.
3 satellite Industry Association.
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part by a weak dollar, this advantage has been shrinking as Europe produces a greater number of
satellites and gains more technological expertise. Boeing, Lockheed Martin, Orbital Sciences,
ThalesAlcatel, Astrium, and Loral Space@@ommunications dominate the market. Several

factors will impact the demand for telecommunications services over the-aéxtears

including overall economic conditions, new market applications, competition with other non
spacebased services (such @able television), data compression technology, regulatory barriers,
emerging competitors and the new trend toward
companies”>

In the commercial remote sensing satellite sector, the major communications satellite
manufacturers listed above as well as Ball Aerospace and Northrop Grumman have the
capability to build statef-the-art imaging satellites. Even though the 2004 national policy on
remote sensing encourages trade in this sector, no U.S. company has sblthese satellites
to an international customer. Export control concerns and/or a lack of funding from foreign
customers are the main reasons for the slow emergence of this market.

Domestically, two U.S. companie&eoEye and Digital Globeown and oprate imaging
satellite systems and sell their data commerc
on purchases from their main customer, the USG. This goverroustaimer focus will not

change in the near term, but it will slowly diminishreew applications are developed for

commercial use, such as commercial mapping, mineral exploration, insurance appraisals,
journalism/news media, and agriculture.

The satellite radio sector saw steady growth over the past few years, but the globaie@cono

downturn and competition from other sources has slowed subscriptions and weakened this

sector. When the Justice Department approved the merger of Sirius and XM Radio in March,

2008, businesses were easily able toour deb® a business model neaitppossible to

operate during the past yearod6és credit crisis.
of new satellite radio subscriptions, leading Sirius XM Radio towards possible bankruptcy in

March, 2009. Industry analysts now highlightSwes XM Radi ods attempts t

China has possessed the ability to launch commercial satellites since the late 1980s but has
focused solely on Chinese government launches since the late 1990s, mainly due to difficulties
with export controls.In 2008, China conducted a record high 11 orbital launches for the Chinese
government. More specifically, due to Tiananmen Square sanctions that remain in place, U.S.
satellites shipped to China for launch must receive a waiver from the President bigiorens.

When faced with such a difficult requirement, satellite customers have typically chosen other

| aunch providersfiaosd edr op &dNaemw did{TAIRertet es ar e
the commercial market, and several contracts have altesatysigned. With the appearance of
these satellites, China likely will link lowost launches with its satellite sales in Asia. In fact,
although the launches were not commercially competed, China built and launched two satellites
for commercial custonms in 2008, one of which was in Asia. Given the continued strong
competition in the satellite market, China will only win these contracts with extremely low
prices, thus negatively impacting U.S. manufacturers. China has also worked with Brazil and

®R2008 Year in Review,0 Federal Aviation Administratior
20009.
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Europe to develop advanced satellite technology and is expected to begin offeringdpwnid
size satellites on the international market within five years. China also performed its third
human space flight, hosting three taikonauts, two of whom conduciechGhé s f i r st spac

India has expressed a strong interest in entering the commercial launch services market. In 2008,
India performed three successful launches for the Indian Government on its Polar Satellite
Launch Vehicle (PSLVJ® BecauseofIndia | aunch vehiclesod | imited
India likely will not gain a significant portion of the market in the short term. India intends to

enter the commercial communications satellite market and has already manufactured several
communicationsrad remote sensing satellites fadiangovernment use. India is how actively
seeking international customers and has begun working with Russian and European companies
on several programs. India has also explored joint ventures with U.S. and Europpaniesm

to build communications satellites. The Uligdia High Technology Cooperation Group

(HTCG) is exploring areas in which cooperation in the space sector can be increased between the
two countries. Areas being considered are space research arapdes, joint satellite

production and the ability to launch U.S. satellites and/or components on Indian fockets.

Japan conducted one launch in 2008 for the Japanese government but hopes to become a
commercial participant in the future. Reliability pkems with the F2A rocket and high costs
of production have kept Japan from being competitive in this market to date.

A few U.S. states continue to explore buildin
launches and space tourism flights. The FAAuisently reviewing safety factors impacting

such facilities. States that are interested include New Mexico, California, Florida, Virginia and
Oklahoma, among others.

Trends

Satellite manufacturers are benefiting from a sudden turnaround in the mdricbthas
included a return to historic satellite order
types of satellite services, satellites are being built larger and heavier in order to provide greater
capability and longer satellite lifetimén turn, these satellites require larger, heavier launch
vehicles. Greater size reduces the likelihood of launching two satellites on one launch vehicle, a
practice that was more common in the 1990s. However, the greater size has initiated a
resurgencefademand for heavy launch vehiolesvhich are now developing backlogs and

increased prices. Prices for intermediate to heavy class launches on several recent competitions
have increased from approximately $50 million to nearly $100 million in the lastybegs. On

the other hand, Orbital Sciences has carved out a niche market providingemeaitiumsized
satellites to customers requiring a smaller amount of capacity.

®¥H2008 Year in Review,0 Federal Avi at i nsportafio,ddnmiyst r at i o1
20009.
37 hitp://lwww.bis.doc.gov/InternationalPrograms/IndiaCooperation.htm

22



Even though the commercial market is recovering, USG satellite and launch puwiiases

remain very important for U.S. companies who rely upon government business to balance the

highs and lows of the commercial sector. However, the unreliable schedule associated with
government | aunches and t he 2 o0ualéawardofor auntheso m fl
will negatively impact second and thitér suppliers. The result is that the overall price

associated with those launch vehicles will be higher because of an inability to take full advantage

of rate and quantity discounts fromtioal suppliers. Additionally, the merger between Pratt &
Whitney and Rocketdyne, the countryds major s
U.S. launch vehicle manufacturers to negotiate better prices for propulsion unless a lot buy is
arrarged.

There are several factors that may stimul ate
decision to rely mainly upon the use of commercial suppliers to deliver cargo and supplies to the
International Space Station should supply a significantial boost. With contracts awarded to
SpaceX and Orbital Sciences in December 2008, numerous missions have been added to both
companiesod6 | aunch mani fests.

During the early to mid 1990s, the telecommunications boom encouraged a large number of
entities aound the globe to enter the market, but the late 1990s downturn created large
oversupplies in the launch and satellite sectors which in turn eliminated normal profit margins
through 2005 and resulted in reduced launch prices. Over the past four yearprites have
nearly returned to the miti990s prices due to a resurgence of demand for satellite
telecommunications services. Prices are expected to continue to rise slightly before stabilizing.
Prices could continue to increase sharply if anotherclatailure were to occur and/or Russia

limits access to its vehicles (Proton, Zenit for Sea Launch and Land Launch, and Soyuz).

Oversupply and extremely low launch prices also pusbettU.S. manufactured launch

vehicles out of the commercial launch imess. As launch prices returned to higher levels,-U.S.
built rockets have again become more competitive internationally. This may provide Boeing an
opportunity to offer its Delta 4 rocket in commercial competitions. Following the telecom
market crashonly two telecommunications behemoths (composed of many entities) remained:
SES AstraGE AmericomNew Skies and Intels&anAmSat_oral Satellite Services.

Moreover, this sector continues to compete with-gpaice based solutions which can meet the
samehigh-technology needs, such as cellular phones, cable television and other information
technologies.

|l nvestors generally remain | eery of space due
investment. However, investments in telecommunicasanallite systems in 2008 pointed

towards a return in investor confidence in this sector, and investment in some systems is

increasing. As demand for these services increases, emerging launch providers such as India,
China and smakntrepreneurial ventas may find opportunities to enter the launch and satellite
markets.

Another trend having an impact on the market is the increased interest from entrepreneurial
manufacturers to develop legost alternatives to the established launch providers and/or

oppatunities for space tourism. This sector has been reenergized as a result of the successful
flight of Virgin Galacticds Space Ship One an
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ongoing competitions sponsored by the FAA and private organizatioesétog new

technologies. However, huge investments are still required to turn these demonstration launches
into successful suborbital and/or orbital space tourism operations. The sector will also require the
development of new safety and operational dindse and the ability to use new technologies
regularly and at a reasonabl e cost. Wi th Vir
at $200,000 per person per flight, space tourism is quickly becoming accessible to more than just
millionaires® This market will remain small for several years, but advances in innovation will

spur further research and development.

The more stringent enforcement of U.S. export control policies in the late 1990s and the

international perception that U.S. export censi ng | aws woul d negative
ability to acquire a U.S. satellite appears to have hurt the ability of U.S. satellite manufacturers to
compete internationally. U.S. market share appears to be holding steady at approdibnately

percent but it is not increasing. This is mainly due to export control concerns and the

development of satellites that contain no U.S. components. Even though larger companies have
learned to manage export control requirements, they remain a heavy burdealfer s

companies and entrepreneurial ventures that lack expertise in this area. As mentioned above,

Europeds response to U.S. export control pol i
that do not contain any U.S. componerfi&veralof thesesatellites have been sold, highlighting
international concern about buying from the U

the greatest impact on seceraid thirdtier suppliers who are no longer supplying to European
customers while simultanesly watching U.S. market share decline.

Another factor influencing the industry is the desire for national security spacecraft to have the

ability to be |l aunched fAon demando. The Depa
are working togethertdo evel op gui delines that would encour
 auncho. Given that manufacturi nIBmanths, thsnch v

goal will not be achieved for at least 10 years and will take substantial investmentnioiies
and production lines, which is unlikely in the near term given the current limited investment
climate.

Between 2004 and 2006, President Bush signed five policies supporting the space sector,
including an overarching National Space Policy (NSR)e NSP provides guidance to all space
sectors on overarching functional and policy issues. Examples of such issues are acquisition
management, strengthening the industrial base, competitiveness and a healthy workforce. The
policies address remote serggispaceébased positioning, navigation and timing (also known as
GPS) and space transportation. The Vision for Space Exploration directs NASA to return
humans to the Moon by 2020 as a stepysituge to explore Mars. Each of these policies states
that theUSG will not develop systems that will directly compete with the commercial industry
and that the USG should seek to rely upon commercial solutions when possible. The policies
also state that USG satellites and spacecraft should be launched uponngiSvéhicles,

except under specific international cooperation situations. Enforcement of these and other
similar policy guidelines will be essential to promoting the health and growth of this industry,

38 http://www.virgingalactic.com/en/when.asp
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especially while the commercial market remains flatie to the change in Administration,
updates to these policies will likely begin within the nex& Zears.

Outlook

Due to the limited size of the launch market, and the small nature of contracts, there are no
ongoing competitions that would have a fantental impact upon the international commercial
market. However, within the civil space sector, the Commercial Orbital Transportation Services
(COTS) program is having a strong impact on the small, entrepreneurial launch sector. In late
December, 2008YASA signed contracts with two winners, SpaceX and Orbital Sciences. These
companies are developing the Cygnus and Dragon cargo vehicles (respectively), systems which
will deliver to and return cargo from the International Space Station. NASA plansttteuse
commercial providers to resupply the International Space Station with cargo following the
planned 2010 retirement of the Space Shuttle. Depending upon how NASA decides to work with
U.S. and foreign industry partners on this and other aspects ofsiioa Yor Space Exploration
programs, U.S. companies could receive a large amount of work, which would have a substantial
i mpact on the health of the sector, though no
include a minimum of 12 missions f8paceX and eight missions for Orbital Sciences, although

the contract is being protested by PlanetSpace.

Arianespace is expected to remain the leader in the commercial launch services sector, due to
competitive pricing and a reliable service. In additmheavylift Ariane 5 launches, in 2009
Arianespace will begin conducting launches of the meditirRussian Soyuz rocket and the
light-weight Vega rocket from its spaceport in French Guidriehe Soyuz project is efunded

by the European Space Agentlye European Union, Arianespace and Russia.

39 http://lwww.arianespace.com/site/news/news_sub_release_index.html
25



General Aviation

Due in part to a 20.8 percent decrease in piston engine aircraft shipments, total general aviation
(GA) shipments were down for the first time since 280 addition, the worldwide econaic
downturn has led to increasingly dismal forecasting for the sector. While current order backlogs
may allow many manufacturers to weather 2009, new orders are expected to drop significantly.
As a result, as dlarch,2009 around.2,0® layoffs had beeannounced industmyide, with

more expected. Finally, the fledgling very light jet (VLJ) industry, which has received
significant attention over the last several years, suffered major setbacks due to the bankruptcy
filings of both Adam Aircraft and Eigdse Aviation, as well as the demise of DayJet, a startup air
taxi service in the southeast United States.

Though North America is expected to remain the top market for aircraft sales, over half of all

GA aircraft deliveries are now made to overseas cust®@mlhe European Union remains the

next biggest market, but growth in other areas, particularly Asia and the Middle East, is expected
to be significant in years aheatf.

MarketTrends

The year2008 brought mixed news for the GA market, with billingsh#ag an alitime high of

$24.8 billion worldwide while total shipments declined 7.1 percent to 3,969. By number of

units, piston airplanes remained the largest segment of the market, but its market share has

declined dramaticallyonly 53 percent of airaft shipped in 2008 had piston engines compared

to 63percent in 2008. Shipmentsmisiness jets and turboprops continued to rise, however,

with business jets setting a new record of 1,315 jets and turboprops experiencing the best year

for deliveries sice 1981 with 535 aircraft. Fourth quarter shipments in all three market

segments were down from 2007 lev&lsAccordingtot he Gener al Avi ation Ma
Association GAMA), shipments of piston aircraft are more quickly affected by economic

downtuns, perhaps attributable in part to smaller backlogs for that segment.

U.S. GA market share rose slightly last year, from just under 77 percent in 2007 to 77.6 percent
in 2008. U.S. market share had been declining since 2001, and the average gra.&te
shipmentsluring the perio@001-2008 was 2.9 percent. By contrast, the average growth rate for
the rest of the world during that time period was 14.4 percent.

As with large aircraft sales, economic growth is the major factor in the healfta GfA industry.
Given the costs involved, businesses tend to purchase a new aircraft or replace an old one when

“0Unless otherwise indicated, all dataistakeno m GAMA6s 2008 General Aviation St
Industry Outlook. Available at: http://www.gama.aero/.

*! Company data from the General Aviation Manufacturers Association (GAMA). GAMA estimates their data

covers over 90 percent of the totalriet.

*Eclipse is included in this list because it delivered aircraft in 2008. As of January 22, 2009, a judge had approved
the same of Eclipse to a U.S. affiliate of ETIRC, a Dutch firm.

“Based on dat a f FQuarterGApheard Repdttifs 2008Enebf-Year Shipment Report.



the economy is strong and profits are up. The chart below indicates that in recent years, changes

in the GA market tend to lag economic grbvaly one year. GA shipments thus suffered during

the recessions in the early 1990s and early 2000s and recovered when the economy grew during

the second half of the decade.

Chart1: Global GDP Growthand U.S. General Aviation $fient Growth, 1992007
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Outlook

Unlike in 2007, when forecasters were optimistic despite the sluggish U.S. economy, forecasters
have started to become more pessimistic about the GA market. Chief reasons for the increased

pessimism include: 1) dwindig corporate profits, 2) fewer financing options, and 3) decreased

demand for fractional and aiaxi services. Aside from the layoffs mentioned above, industry

analysts are also seeing an increase in cancellations and in the number of clients seeking to

or defer their production slotdsor example, €ssna reported 23 cancellations for tfiedarter
of 2008, with only 30 new order$. According to financial services company UBS, the used
aircraft inventory is at its highest rate since 2002, wittpércent of the fleet up for sdfe.
Companies that have announced layoffs ddarfich2009 includeGulfstream Cessna, Hawker
Beechcraft, Bombardier, Piper, Cirrus, and Mooney.

“3 Data points represent percent changes over the previous year. GDP data from the National Accounts Main
Aggregates Database, United Nations Statistical Division. (Search terms GDRd(constant 1990 dollarsnéa
years 199€007). Available at:http://unstats.un.org/unsd/snaama/selectionbasicFast.asp

“Bob Tita. fATextronds CessnaD@&tlonesdNgwswiredanuaryt28, 2009. d e r

Cance

“Molly McMillin. fARepor {g:The \WichitaiEagke dasuary t200Mar ket Sl owi n
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The FAAOGs | ast forecast for t heeddtedconndedSt at es
growth in the overall GA fle€f The FAA estimated that the U.S. business jet fleet will grow at

an average of 5.6 percent per year through 2025 and that growth in the turboprop market will be

a moderate 1.6 percent. Since the actuahtr rate for the turboprop market has been declining

(5.7 percent per yealuring the perio@0002006 versus 5.2 percemtiring the perio@000

2007), presumably the expectation is that some old turboprop customers may turn to smaller jets.
The FAA alsopredicted a stagnant pistaiircraft market (at 0.3 percent growth), though even

that small amount of growth was not expected
FAA shows that this market segment actually experienced a decline of 0.6 pence200®

2007. Since these predictions were based on the economic modeling data available at the time, it
is likely that these figures may be revised downward.

Figure 2: Fixed-wing Turbine Corporate Aircraft Fleet by Region, 2608

Region Number of Planes
North America 18,128
Europe 3,288
Latin America 2,685
Rest of World 1,479

Historically, the United States has made up the bulk of the GA market, but in recent years a
significant number of orders were placed by overseasmmgss. The changed market presents a
challenge for forecasters, who are unsure how the new customers will react to worsening market
conditions. At the present time, it is not entirely clear if the order cancellations received so far

are geographically exentrated or if they are disbursed evenly across the globe. In addition, in

the United States business jet sales are one of the first purchases made by corporations during an
economic recovery. It is unclear whether foreign buyers would follow suit.

Notable developments

Business aviation made headlines in late 2008 when it became part of the political backdrop of

the automotive industry bailout hearings. After being criticized for taking corporate aircraft to
Washington, D.C. to ask Congress for mormth the Ford Motor Company and General

Mot ors opted to sell their corporate aircraft
multibillion dollar | oan package from Congres
chartered jet, as Chrysler didtrawn any aircraft). In January 2009, Citibank, also a recipient of

“° FAA Aerospace Forecasts 208825. Table 27. Available on the web at:
http://www.faa.gov/data_statistics/aviation/aerospace_forecastsZHi
“Flight International 6s 2®e@énthewsbptor ate aircraft census.
http://www.flightglobal.com/articles/2008/09/30/316583/busiragstioncensuswinds-of-change.html
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government funds, made headlines for going ahead with plans to purchase a Dassault Falcon 7X.
Citibank quickly reversed course however after coming under intense public criticism as well
pressure from the U.S. TreasdfyA provision to require companies to divest their aircraft if

they receive money from the government was initially included in the Troubled Assets Relief
Program Act of 2009, but the proposal was reportedly droppedehbiefoas passed by the House

of Representatives.

In addition, in January 2009, the Transportation Security Administration issued a notice of
proposed rulemaking to change security requirements for aircraft with a takeoff weight
exceeding 12,500 poundshd Large Aircraft Security Program (LASP) has been met with
concern by the business aviation community. For more information, see the Security section of
this paper.

“Josh Fineman and Roger Runningen. ACi ti Group Rever se:
January 27, 2009.
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Engines/Powerplants

The large civil aircraft jet engine market is dominated by a felividual manufacturers and

several joint ventures comprised of one or more of these players along with a smaller company
or companies. With one exception, the major engine manufacturers are a part of diversified
corporation®’ producing engines for bothwii and military aircraft, either alone or as part of one
or more joint ventures.

U.S. and Foreign Manufacturers

Three major manufacturers dominate the large commercial jet engine market.

Company Products 2008 2008 Income 20072008 %
Revenue (millions) Change in
(million) Income

General Electric | Turbofan, turboprop, $182,515 $17,335 (21.94)

(Parent of GE and turboshaft engines

Aviation) for a variety of civil and

military aircraft

United Turbofan andurboprop | $58,681 $4,689 11.01
Technologies engines for a variety of

Corp. (Parent of | civil and military aircraft

Pratt & Whitney)

Rolls-Royce PLC | Turbofan, turboprop, | £9147 £970 10.10

and turboshaft engines
for a variety of civil and
military aircraft

($13,167)* | ($1,396)*

*At an exchange ratof£1 = $1.4395, which is the Federal Reserve Bank of New York spot
exchange rate in effect on December 31, 2008 at 12:00 PM. See
http://www.federalreserve.gov/releases/h10/hist/datO0_uk.txt

Of the three companies listed above, General Electric AnigGd& Aviation) and Pratt &
Whitney (P&W) are the two largest U.S. manufacturére.e Un i t e dRollsRayaed o md s
PLC is the largest neb.S. producer.

“91n FY 2008, Rolls Royce civil and defense aerospace segments comprised a combined 68 per cent of the
companyo6s tot al revenues and 81 per cent of its total
available athttp://www.rollsroyce.com/Investorshiancial_reporting/financial_results.jsp
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Joint Ventures

The dominant engine manufacturers also participate in various joint venturese vi@ntures are
formed to capitalize on emerging market demand for engines, while at the same time allowing
partners to share development and production costs along with risk.

Company Partners and Ownership Percentages

The Engine Alliance | GE Aviationi 50%

Pratt & Whitney-50%

CFM GE Aviationi 50%

Snecma Moteurs 50%

International Aero Rolls-Roycei 32.5%
Engines (IAE) _
Pratt & Whitneyi 32.5%

Japanese Aero Engines Corporatid23%

MTU Aero Engines12%

PowerJet NPO Saturn JSC 50%

Snecma Motearsi 50%

CFM International, a joint venture of GE Aviation and Snecma Moteurs of France, produces the
CFM56, which is used in various Boeing and Airbus aircraft and is the sole engine option for the
Boeing 737. International Aero Engines AG, a congortcomprised of P&W, RollRkoyce,

German engine manufacturer MTU Aero Engines GmbH and the Japanese Aero Engines
Corporation, produces the V2500 engine for use in the Airbus A319/A320/A321 aircraft. The
Engine Alliance, a 50/50 joint venture between GEafign and P&W, was formed to produce

an engine for the Airbus A380.

A more recent entrant in the engine joint venture competitive landscape is PowerJet, a 50/50
joint venture between Snecma Moteurs and Russian engine manufacturer NPO Saturn JSC.

PowerdJéi s entry into the jet engine market 1 s sic¢
civil aviation/ aerospace industryodos efforts t
as a viable alternative for commercial aircraft, engines and othgr come nt s . Power Jet

offering, the SaM146 engine, is being developed for use initially in Russian aircraft
manuf act urSepejet800.kPowerlét s marketing their engine as part of an overall
package of customer support and maintenanegcssrfor the entire propulsion system to
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include longterm engine maintenance, parts management by the hour, and engine leasing and
exchange progran. In addition to the Sukhoi Suget 100, PowerJet plans to develop
additional engine variants as wedl find additional regional jet customers for their engine.

With the exception of Rolloyce, EU and Japanese engine manufacturers compete mainly
through their holdings in joint ventures. Most notably, as a 50/50 partner with GE Aviation in
CFM International, Snecma Moteurs of France maintains a significant market presence. In
addition, MTU Aero Engines GmbH of Germany, along with the Japanese Aero Engines
Corporation, maintains a presence via its equity holdings in IAE.

Since no Russian engineamufacturers currently produce engines for use on Boeing or Airbus
aircraft, the impact of Russian jet engines on the LCA jet engine market is negligible at the time
of this report. As discussed above, however, Russian manufacturers are looking fmapartici

in joint ventures in order to gain access to the global aircraft engine market.

China possesses a growing market of small domestic aircraft engine parts manufacturers, along
with a number of established major manufacturing entities. Howevee, aitly a small

percentage of Chinese aircraft parts manufacturers are capable of manufacturing parts that meet
international aviation quality standards, at this time Chinese manufacturers have no measurable
impact on the LCA jet engine mark&t.

MarketTrends

By definition, market trends in the aircraft engine market are linked to aircraft sales. With the
notable exception of Boeingds 737, Boeing and
each model offering. The same arrangement exists fornegishal jet aircraft. Therefore, an

end useicustomer could, and often does, purchase atdeufactured Boeing 747 aircraft and

equips it with Ukmanufactured RollRoyce engines. Similarly, customers may choose to

equip Airbus aircraft such as the 2Band A320 with P&W and CFM56 engines respectively.

The end result of this dinking of aircraft and engine selections is a market with no clear line

between U.Smade and foreigimade products.

General trends in the large civil aircraft market remalaegkely unchanged in 2008 from
previous years. In the delivery segment, GE Aviation, Rdgce and CFNf currently lead

%0 http://www.powerjet.aero/?id=222&selt=1

*l iFranceRussian Venture Will Seek To Evolve IntoWofld ass Engi ne Pl ayer o Aviati on
Technology, August 1, 2004. Available at

http://www.aviationweek.corav/generic/story _generic.jsp?channel=awst&id=news/08024air.xml

%2 Industry Analysis of Aircraft and Aircraft Parts Sector in Russia, U. S. Department of Commerce October, 2002,
available athttp://www.bisnis.dogov/bisnis/isa/021001RusAir.htm
%3 Aerospae Industry Market Brief 2006 China, U.S. Department of Commerce, November 29, 2005, available at

http://www.buyusainfo.net/docs/x_7566162.pdf .

** For purposes of this analysis, CFM deliveries are counted separately from those of GE Aviation, which owns 5
per cent of CFM. However, revenue from CFM deliveries is shared on a 50/50 basis by GE Aviation and Snecma
Moteurs.
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the LCA jet engine mar ket on both a wunit and
driven by current and projected conted high unit sales of the CFM56 engine. The CFM56 is

the sole engine choice for the entire Boeing 737 series, and it is also used in a number of Airbus
aircraft. As neither Boeing nor Airbus have divulged any plans to replace theiraisigl€.g.

737, A320) aircraft in the near term, the large number of 737 and competing Airbus aircraft in
service means deliveries of the engine should remain high for the foreseeable future.

By comparison, GE Aviatonand RolBRoy ce 6s curr entedgrowthenegt h and
predicated upon higher per unit engine prices
deliveries of its CF6 and GE90 engines, which power the Boeing 747, 767, and 777 as well as
multiple Airbus aircraft. RolllRoy ce 6 s mar kK st bmpesxidt iupgon sal es o
Trent series of engines, which are used in the Boeing 747, 757, 777 and 787 Dreamliner and

Airbus A330, A340, and A380. RolRoyce is also developing the Trent XWB engine for the

redesigned A350XWB.

P&W0 s p s te sedordghngeshaircraft engine manufacturer in the United States is

increasingly based on its revenue fromiitary sales as well as its commercial aftermarket
services. Two of the companyds most gromisin
Material Solutions business unit, which offers maintenance, repair and overhaul (MRO) services

for the CFM56 engine offered by its competitor CFM, and EcoPower, a diosed

environmentally friendly engine wash service that yields improved enginedoebmy and

performance.

P&W6s most promising new product is its geare
PurePower PW1000G. The PW1000G offers significant fuel consumption savings over similar

size engines, and the company is working with NASA® monstrate the engine
alternative, norpetroleum based aviation fuefs.In addition, P&W has completed extensive
ground and flight tests on the companyds own
cooperation with Airbus on the compy 6 s A3 4 0 *°t The RW1@00G sbauld Help .

offset decreasing sales of commercial engines and commercial engine spare parts, with the most
notable loss being its neselection as one of the two companies (GE Aviation and Ralige)

selected to bild engines for the Boeing 787

Regarding the number of engines in service, P&W is currently the market leader, but the

companyé6és |l ead is projected to give way to co
and older model aircraft are retiredheTeffect of this competition is mitigated somewhat by
P&Wb6s partnership in both the Engine Alliance

still stands to benefit from the introduction of new aircraft and engines. Having already secured
two launchcustomers for the PW1000G GTF engine as well as looking to find additional

* fPratt & Whitney's Geared Turbofan(TM) Engine Demonstrates Alternative Fuel Capabilitiasv ai | ab |l e a't
http://www.portfolio.com/resarces/companyrofiles/UTX/press/2008/02/19/pratvhitneysgeareeturbofantm
enginedemonstrateslternativefuel-capabilities

“HAP&W Completes Testing of PurePower PW1000G Geared Tul
http://www.asdnetwork.com/press_detail/1928&W_Completes_Testing_of PurePower_PW1000G_
Geared_Turbofan_Engine.htm
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customers, P&W hopes to position itself as a continuing major engine manufattasethe
only engine suppliers for the Boeing 787, GE Aviation and Redlgce have an opportugito
capitalize on their position if their respective engines perform as expected.

Outlook

The overall outlook for the global jet engine market is for increasing cooperation across
manufacturers, resulting in more joint ventures and, in the case-bag&tdl/Euradlenominated
manufacturers, production shifts towards lowest, dollardenominated countries.

The prevalence of joint ventures in the aircraft engine industry will continue. As mentioned
previously, aside from a few large manufacturers, idestry is comprised of a number of joint
ventures amongst the large manufacturers and smaller competitors. New mergers like the
PowerJet venture between Russian manufacturer NPO Saturn JSC and Snecma Moteurs of
France will continue to form as the nexhgeation of narrowbody aircraft come online,

augment and ultimately replace existing aircraft. In addition, P&W will use its own joint venture
channel to market its PW1000G engine through membership in IAE. German manufacturer (and
fellow IAE member) MU is working closely with P&W on product testinP&W is also

looking to add additional partners to the team developing the PW1000G engine. Most recently,
P&W ssigned an agreement with Volvo Aero in July, 2008 to assist in turbine and exhaust case
design

Another emerging trend relates to sales of Airbus aircraft. Anecdotal evidence from various U.S.
engine manufacturers indicates that Airbus has begun linking aircraft sales to engine selection.
More specifically, Aickhagebasf bAgubtReyoear et yabd
engines. The package price is contingent on thausadcustomer selecting ReRoyce

engines in conjunction with the Airbus aircraft at the time of purchase. Previously, engine

selections were not typicallynlked to the aircraft selection and purchase, and the customer was

free to make the engine selection on factors such as acquisition cost, fuel efficiency, MRO
availability and lifecycle costs. Generally, RolRoyce d6s aircraft engine s
more on acquisition cost and less on the downstream expenses involved with MRO and overall

life cycle. Therefore, an EU aircraft and engine pair (e.g. Airbus/fRaigce) provides the pair

with bargaining leverage, both from a countifyorigin and acquition cost perspective.

Although the same opportunity may exist for packaging-Urade aircraft and engines

together, this trend will almost certainly prove more challenging to U.S. engine manufacturers,

as U.S. engine manufacturers are much more fdoniseéhe downstream cost benefits of their

engines and typically do not compete solely on an acquisition cost basis.

> AJune first flight anticipated for P&W geared turbdian a v a i hitpa//laweainentine.com/news/singleews
page/article/jundirst-flight-anticipatedfor-pw-gearedturbofan/?nocache=1&cHash=9¢3cb80990
iPratt & Whitney Begins Final Assembhvipbleaf Geared Turbo
http://www.prattwhitney.com/vgrext
templating/v/index.jsp?vgnextoid=2e35288d1c83c010VgnVYCM1000000881000aRCRD&prid=fb5988c63af33110V
gnVCM100000c45a529f
*¥AVolvo Aero signs deal with Pratt & Whitndy a v a i httpa//lenkweneusope.eu/articles/88938.php
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Notable Developments

The most notable development that could influence the global jet aircraft engine industry is the
creation of an opejoint stock company by the Russian Federation consolidating many of the
stateowned aerospace companies under a single entity. This consolidated entity, the United
Aircraft Corporation (UAC), has moved quickly to transform and revitalize the Russidioavia
industry and has positioned itself as both a formidable competitor and potential partner in the
global aviation market. Partnerships such as the PowerJet joint venture, as well as future
cooperation between the United States, EU and UAC on develbpieext generation civil

aircraft will certainly open up new business opportunities for the aircraft engine industry.

Over the longer term, development of a Chinese large civil aircraft industry will certainly have
an impact on the global aircraft engibusiness. Chinese aviation industry and government
officials have stated that they plan to produce an indigenously designed and manufactured civil
aircraft by 2020 that will be powered by Chinetsigned aneproduced engines. The Chinese

do not curratly produce a suitable engine in the size and thrust range for an LCA application, so
the possibility exists for collaboration and/or joint ventures similar to those described®&bove.

Aside from ascendancy of competitors outside the United States artdeEtdost significant

development with potentially loagrm impact is monetary in nature. Although the U.S. dollar

has strengthened against the British pound in the last several months, the general downward

trend of the dollar against the pound anddin® has compelled RoHRoyce to shift its

industrial base away from the United Kingdom to lowest, dollardenominated markets. On

the effect of a weaker dollaronRel&soy ce 6 s manuf acturing, CEO Sir

"Ninety per cent of our revenusomes from outside the UK, and the
manufacturing balance will continue to move that way... Over time we
will increasingly ensure that our supply chain is either dollarized or low
cost so that we can get a hedge against the ddftar.”

Although RollsRoycehas not announced any specific plans with regard to production shifts or
plants closings, the move toward doltased production is already in progress. Aside from
probable job loss in the United Kingdom due to plant closings, the more important irhjtect o
shift is that it will make RolldRoyce products increasingly price competitive against U.S.
manufactured engines and less exposed to currency fluctuations.

®%China to develop |l arge commercial aircraft by 20200 a
http://www.iht.com/articles/2007/03/12/business/jet.php
' ARollsRoyce to shift production away from Britainod avail al

http://findarticles.com/p/articles/mi_qn4158/is_20080208/ai_n21280488?tag=content;coll
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Unmanned Aircraft Systems (UAS)

Unmanned Aircraft Systems (UAS) are air vehicles andcéeteal equipment that do not carry a

human operator, but instead fly autonomously, or are remotely piloted. UAS must be considered

in a systems context (Figure 1). A UAS fAsyst
command, control and communicatiq@3) system as well as the air vehicle, or multiple

vehicles.

There currently is no widely accepted common classification system for UAS vehicles or
systems due to the wide variety of capabilities, size, and operating characteristics of different
systems.Most UAS are described in terms of weight, endurance, purpose of use, and altitude of
operation. For the purposes of this report, broad categories and uses are a¥follows

Name Altitude Typical flight duration | Typical Uses
High Altitude Over 60,000Gt Days/weeks Surveillance, data
_ ‘ gathering, signal
(above class A airspace)] relay
Medium Altitude | 18,000i 60,000 ft Days/weeks Surveillance, cargo
. transportation
(class A airspace)
Low Altitude Up to 18,000 ft Up to 2 days Surveillane, data
) gathering
(class E airspace)
Very Low Altitude | Below 1,000 ft A few hours Reconnaissance,
inspection,
surveillance

52 pid.
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Figure 1. Current U.S. Operational UAS®
Market Trends

Almost all UAS operations and vehicles around the world today are for military purposes. Th
absence of standards, regulations and procedures to govern the safe integraticnsd thABs

into civilian air space are key factors limiting growth in the-nahtary UAS sector. Existing

military UAS manufacturers likely will dominate civilseUAS markets in the nederm if they

are able to leverage their capabilities and technologies in the adaptation of existing platforms or
development of new systems for civil purposes. However, they will likely face stiff competition
from new entrants tde market in the long run.

Military

The U.S. Department of Defense (DOD) continues to lead the development, ownership, and
operation of UAS globally. As of May, 2008, DOD had more than 6,000 unmanned aircraft in

“AThe I mpact of Unmanned Aerial Vehicles on the Next Ge
Assessment o, Unmanned Aeri al Vehicle National Task For c
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its inventory, compared to fewer than B02000. The majority of these aircraft are currently

being used in support of ongoing operations overseas and range in size from small, handheld

UAS to large units similar in size to manned general aviation aiféradtparticular, smaller,
shorterrang) AS have seen dramatic usage increases.
encompass a wide range of sizes, gross weights, speeds, and operating altitudes (Figure 2). The
smallest operational UAS is the fepound Raven that flies for about an hour akb6ts and

normally below 1000 feet. The largest is the Global Hawk, which weighs 25,600 pounds, and

flies at 400 knots for over 30 hours at 65,000 feet.

In recognition of the broad use of unmanned, ground and maritime systems and the need to

facilitate hie integration among platforms as well as with manned systems, DOD released the
first integrated AUNmMROBEed $Rotaemsa pRSaFdormdDe c 2 0n
the first time, this roadmap identifies a D@ide vision for all unmanned systems, itdBmng

critical capabilities, obstacles and priorities for the next 25 years. In November, 2008 the

General Accounting Office released a report on the effectiveness of DOD efforts to integrate

UAS operations departmentide, including the Roadmap. Theportrecommended DOD

1. Designate a single entity accountable for integrating efforts related to UAS;

2. Define roles, responsibilities, and relationships among#&ed entities; and

3. Develop a UAS strategic plan to align and integrate efforts and fumdiindong-term
goals.

DOD partially concurred with the GAO recommendation 2 and did not concur on the other
recommendations, claiming that actions to date had already addressed the$é Bsspie
this difference in opinion between GAO and DOD, D@intinues to move forward in
implementing the Roadmap.

The DOD Quadrennial Defense Review, released in February, 2006, called for increased reliance
on UAS by nearly doubling the DOD UAS capacity, and tasking a rationalization of UAS
development andse among the armed services. The QDR called for 45 per cent of future Air
Force longrange strike capability to be met by unmanned systems. In addition, the QDR called
for establishment of a UAS squadron under the U.S. Special Operations Command (S@COM)
Fiscal Year 2007. This recommendation became a reality in October, 2007 with the activation of

% AUnmanned Aircraft SystemBederal Actions Needed to Ensure Safety and Expand Their Potential Uses within
the National Airspace SysteimGAO-08-511, May 15, 2008, p. 1. Availabht
http://www.gao.gov/new.items/d08511.pdf

8 http://www.acq.osd.mil/usd/Unmanned%20Systems%20Roadmap 208X pdf
% Unmanned Aircraft Systemsadditional Actions Needed to Improve Management and Integration of DOD Efforts

to Support Warfighter NeedsGAO-09-175, November 14, 2008, p. 1.
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the 27" Special Operations Wing and reassignment of ths8cial Operation Squadron to the
Wing. The & SOS operates the MQB Predator UA/.%’

Most governments around the world are seeking to integrate UAS capabilities into their defense
forces, either through acquisition of foreign systems or through development of indigenous
systems. Many coalition forces are using UASs in Iraq and Afghanistar|lassvin security
operations around the world.

For instance, Israeli manufacturers have influenced UAS development programs around the

world, entering into industrial partnerships, and marketing angr@duction agreements. Elbit

Syst ems b6 Subbkidiaeyiis culrentlydhe Israeli DefenseFoe 6 s pri nci pal su
UAS with the Hermes family of vehicles, and has worldwide business relationships. Israel
Aircraft | ndust r-Maa)das paducaeda brad vange of JASs inhdydin

the Searcher, Heron and Hunter lines.

According to the Association for Unmanned Vehicle Systems International (AUVSI), the
European UAS market is expected to be worth around $6.8 billion within the next four years,
providing the wo rkétthoUASanckuansanneéd cbnabat gedicfds. ma
Although many European companies are developing indigenous capabilities and technologies,
some have entered into joint agreements with U.S. companies to develop and/or build new and
derivative aircraft. For exaple, European Aerospace Defense and Space (EADS) and Northrop
Grumman established a joint venture to develop the Euro Hawk, a derivative of the Global
Hawk.

Civil

There is large potential for civil applications by private and public entities, rangimg fr

surveillance and reconnaissance to scientific data gathering or delivery of services (crop dusting,
telecom relays, etc.) However, the absence of standards, regulations and procedures to govern
the safe integration of civilse UAS into civil airspacare key factors limiting growth in the
norrmilitary UAS sector. As a result, most civil operations of UAS in 2008 were related to test

or demonstration flights.

The FAA has imposed strict limitations on UAS operations in the national air space (NAS) until
sufficient standards and regulations can be developed. In February 2007, the FAA published
policy guidance to clarify exactly which authorities exist for UAS operations in the®RIAS.

the same time the FAA continued work to develop domestic ceritificeggulations that will

address all relevant technology, policy, regulatory and infrastructure issues necessary to safely
integrate UAS into the NAS. The Unmanned Aircraft Program Office {£8B), responsible

for coordinating all FAA certification andperational policy activities related to UAS, is

expected to publish a UAS roadmap to clarify the path toward normal certification and operation

673" Special Operations Squadron Fact Sheet, available at

http://www.cannon.af.mil/library/factsheets/factsheet.asp?id=12751
% Unmanned Aerial Vehicle Market Brief, U.S. Commercial Ser@emany, March 21, 2005;
http//www.buyusainfo.net/docs/x_2891343.pdf
% Federal RegisterFebruary 13, 2007 (Volume 72, Number 29), Rules and Regulations, Page365689
available atttp://www.gpoaccess.gov/fr/retrieve.html
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of UASs in the NAS.Publication of the roadmap is delayed awaiting FAA management review
and approval® In the interim, civil UAS certification is granted by the FAA through AIRO

under a special airworthiness certificate (experimental category) for operation within specifically
prescribed areas. For public operation, UAS certification is granted underfec&erof
Authorization (COA) or Waivef*

Current access to national air space in the United States is predominately granted through special
COAs issued by the FAA for public UAS operation. Even under a COA, UAS operations are
granted only for specifitmes, locations and operations. The number of COAs issued by the

FAA has grown significantly in recent years, reflecting growing demand by military and civil

users. Fiftyfour COAs were issued in 2005, and this number averagd®@@er year from
200620082 UAS also may be operated in restricted airspace. In July 2007, the FAA
introduced an ofine COA application system for federal users to reduce processing and

approval time for COA applications.

Competitors

The U.S. UAS industry is undergoiagmajor transition. Unlike a decade ago, almost all major
U.S. aerospace prime contractors are involved in UAS programs and are expected to remain
working on UAS for the foreseeable future. Numerous small anesimédl companies also
entered the market the 1990s. Some small companies failed or withdrew from the UAS
market, others were acquired (part of the industry consolidation), and a few new companies
entered the market. Industry consolidation is expected to continue for the next several years.

U.S. manufacturers are a mix of public and privately owned companies. Five of the twelve U.S.
manufacturers of UAS that have operated in Operation Iragi Freedom and/or with systems that
have received experimental civil certification from the FAA are pgpubficly traded

corporations (AAl Corporation was acquired by Textron, Inc. in December 2007.) For each of
the publicly traded companies, UAS development, manufacture and operation make up a
relatively small percentage of overall corporate revenues. pivsttely held U.S. UAS
manufacturers are not widely diversified out of this market segment, although they may produce
a variety of UAS. A number of U.S. manufacturers have established partnerships wlittSnon
companies to strengthen their market pneseand to supply UASs to the U.S. military. In

addition, some foreign companies have established subsidiaries in the United States.

Given the wide range of UAS companies in the United States and abroad, the absence of a
measurable civlise UAS marketoday, and the prevalence of international partnerships to
develop, manufacture and operate UAS, a comprehensive assessment of competitors in the civil
use UAS market is extremely difficult. There are a number of publicly available, authoritative
studiesby other federal agencies and private organizations about the military UAS

manufacturing industry, which provide details about the military UAS market structure and

O http://www.faa.gov/about/office_org/headquarters_ef§i@vs/offices/air/hg/engineering/uapo/map/
" http://www.faa.gov/aircraft/air_cert/design_approvals/uas/cert/
"2 Remarks by Tony Ferrante, Director for Air Traffic Safety Oversight Service, Federal Aviation Administration, at
AUVSI Unmanned Air Systems Proam Review, February 9, 2007.
3 www.faa.gov/news/conferences_eveP®8 eu_us_conference/media/FAA_EASA JAAS FINAL.ppt
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competition.

Accordingly, the following listing of companies is intended only to providepaesentative

snapshot of the UAS industry through 2008. The following U.S. companies manufacture UAS
currently in use in Operation I|Iragqi Freedom (
have been granted experimental airworthiness certificayiagheoFAA.

Table 2. U.S. UAS Manufacturers

Company Products 2008 Revenue | 2008 Income | 20082007 %
(thousands) (thousands) | Change in Income
Advanced Composite | Silver Fox, Manta | N/A
Research
Aerovironment Raven, Pointer, N/A
Dragon Eye
Aurora Flicht Sciences | GE-50* N/A
Cyber Defense Systen| CyberBug* N/A
Inc.
General Atomics Predator*, Altair, N/A
Sky Warrior*
Honeywell gMAV* $36,556 $2,792 14.24%
Insitu Scan Eagle, N/A
GeoRanger
Lockheed Martin Desert Hawk $42,731 $3,217 6.07%
Northrop Grumman Global Hawk, $33,887 ($1,262) (58.65%)
Fire Scout
Raytheon Cobra* $23,174 $1,672 (35.14%)
Textron Bell Eagle Eye*, $14,246 $486 (47.00%)
AAIl Shadow*
Telford Aviation SkyBus 30K* N/A

* Has received some sort of civil experimental airwioghs certification
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Most other countries also do not have civil certification regulations that permit the operation of
norrmilitary UAS in civil air space. However, extensive ciuge UAS operations exist in

Japan, where there is widespread use of nmex rotorcraft for agricultural uses (primarily

spraying). In 2005, there were an estimated 2,000 unmanned helicopters and over 8,000 certified
UAS operators in Japan, compared to a total of 736goeernmentoperated manned

helicopters and 3,600 profsnal helicopter pilots. Yamaha Motors Company currently

supplies over 60 percent of the Japanese market for unmanned agricultural spraying applications.
Yanmar Agricultural Equipment Co., Kawada Industries, Inc. and Fuji Heavy Industries share

the resof the markef?

Outlook

In 2009, military use of unmanned systems is expected to grow as new systems are fielded and
new capabilities are tested. The U.S. military is seeking new UAS capabilities to enable new
war-fighting doctrines and operations. D@Dseeking improved payload capabilities, adding

the number and types of sensors available on different platforms. For example, they are pursuing
new operational capabilities such as autonomous mission operationsyehidte systems and
aerialrefueliy, as well as increasmgd| mpgdubgst emst andn
maintenance. They also are evaluating options for weaponized unmanned combat air vehicles
(UCAV) as force multipliers for fighter and bomber aircraft. Previous year estimatesaghgro

across all sizes and classes may be impacted by current economic conditions. Absolute growth
in UAS numbers notwithstanding, small UAS likely will see the greatest increase in use in 2009
as more systems are deployed in active combat at the urit leve

U.S. federal agencies plan to expand their use oihmbtary UAS as well in 2008:

1 NOAA established three UAS test centers in 2008 to further explore opportunities to use
unmanned systems.

1 NASA will conduct further tests with existing systems @nelpare to initiate flight tests

with newly acquired Global Hawks in 2009.

DHS will take delivery of a fourth UAS for border patrol activities, and continue to use

Various law enforcement agencies will continue additional demonstration tests.

= =

The FAA hagnitiated development of special regulations to govern operation of small, low
flying UAS within visual lineof-sight that are used for commercial purposes. Such guidance
could enable small UAS users to initiate or continue operations that do not preséetty threat

to the public or to other aircraft prior to the finalization of complete certification regulations for
all classes of UASs. These special regulations are not likely to be issued until at least 2010.

At the same time, FAA will continue ttevelop standards and policies for all UAS systems,
drawing on technical recommendations from RTCA Special Comnr#88, coordination with
other civil aviation authorities directly and through the International Civil Aviation Organization
(ICAO), and ineragency collaboration as a member of the Department of Defense Joint

“"HUAV Systems: The Global Perspective 20050, UVS I nter
'S http://www.rtca.org/comm/Committee.cfm?id=45
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Integrated Product Team (JIPT) for UAS. However, little appreciable increase in UAS
operations will occur in the United States in 2009, based on the cumulative number of
experimental aworthiness certifications estimated by the FAA to date.

Given the rapid growth of UAS operations for governmental purposes, there appears to be
tremendous potential for U.S. industry in the evolving commercial UAS sector. However, it is
extremely difficlt to determine actual commercial market size in light of the many regulatory

and technological obstacles to be overcome before UAS can be integrated into civilian air space.
Various studies have been conducted regarding the future market opportunities @AS

sales worldwide. Many analysts are bullish on market growth, although there is wide variance in
views about the actual market size, ranging from a healttiypJfercent per year to order of
magnitude growth in civil market opportunitie&ccording to the Teal Group, a Virginisased
aerospace and defense market analysis firm, the resolution of UAS airspace issues will likely
slow the growth of the globaivil UAS market for the next several yeangntil then the civil

UAS market will be cocentrated around government organizations requiring surveillance
systems similar to military UASuch as coast guards, border patrol organizations and similar
national security organization©nce the airspace issues are resolved, a commercial, non
govenmental UAS market should then emefge.

"8 http://www.tealgoup.com/component/option,com_docman/task,doc_view/gid,24/
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Maintenance, Repair, and Overhaul

Aircraft maintenance, repair and overhaul (MRO) has become somewhat controversial over the
past sever al year s, as the FAAOGs abnylfremty t o

Congress and the media. The issue of contract maintenance has become particularly contentious,

with airline union representatives claiming that the use ofaidime maintenance facilities

poses a risk to the safety and security of U.S. aircfdftugh use of contract maintenance is

clearly on the rise, most of the work is contracted to firms in the United States rather than to
foreign firms. Some industry analysts believe that rising global labor costs may ease pressure to
outsource maintenaado lower wage regions.

Major Airfframe MRO Providers, by man -hours, 2008’

1. Singapore Technologies Aerospace 8.10 million
2. Lufthansa Technik 6.80 million
3. Air France Industries/KLM E&M 6.40 million
4, HAECO/TAECO/STAECO 5.88 million
5. TIMCO Aviation Services 3.90 million
6. Bedek Aircraft/Empire Aero 3.30 million
6. VEM/TAP M&E 3.30 million
8. Goodrich Aviation Technical Services 2.70 million
9. ACTS 2.40 million
10. AAR Aircraft Services 1.98 million

MarketTrends

The global market value of MRO services has been slowly growing since 2004 and has recently
recovered to pr8/11 levels (see figurk next page). Changén fleet composition, labor costs,

and customer demand have led to a general decrease in the cost of maintenance services and the
time required to perform maintenance. For example, although the global fleet size has increased,

the introduction of new &iraft with more composite parts has decreased the amount of
maintenance work required. This, combined with the retirement of older aircraft, helped lower
overall maintenance costs.

In addition, industry pressure to increase efficiency in the MRO psdtas led firms to make
organizational changes that have reduced the time required as well as cost of repairs. Finally,
pressure to reduce labor costs contributed to a shrinking market (in terms of expenditures) for

"Lee Ann Tegtmeier ATop 10 Airframe MRO Providers.o Overhaul

(0]

ar

"avid Marcontell, TeamSAI . AEngi ne MRgheCostdustry Gr owt

Management Conference, Hollywood, FL. February 6, 2006.
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MRO services as firms sought loweage options. However, rising wages overseas, a
weakening dollar, and a general shortage of mechanics has begun to reverse this trend.

Figure 3: MRO Market Value, in millions of USH.
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MRO firms fall into three main categorieQriginal Equipment Manufacturers (OEMs), airlines,
and independent contractors. For years, a majority of maintenance work was completed by the
first two categories of firnts OEMs would negotiate maintenance and overhaul arrangements as
part of sales packag, and the airlines employed significant staff to conduct everything from
daily line maintenance to major airframe overhauls. Over the past decade, the riseastiow
carriers and general industry pressure to decrease costs has led to the riseenfnwant
outsourcing. Outsourcing in this context means that the work is not performed by airlines or
OEMs and is not synonymous with @ffioring. According to the Department of Transportation
(DOT), U.S. airlines outsourced 64 percent of their maintenar2@07, as compared to 37

percent in 1998" DOT also found that 27 percent of U.S. heavy airframe maintenance was
performed outside the United States.

Backlash against outsourcing has become politically charged over the last several yeas, as lab
unions working for irhouse airline MRO facilities are alleging increased risks to safety from
outsourced MRO. Maintenance, and component maintenance in particular, has always been
completed by independent repair stations, but an increasing numhdinetare now

“Frank Jackman. AMRO Spending: Unit Costs to Rise Shar |
®Christopher Doan. T e a mSAllook Férwatd@00& 10d18ald MRO aEbtatad ¢ & s o n
http://lwww.teamsai.com/newsfiles/2008_TeamSAl_Global_MRO_Forecast_FINAL_080416.pdf

8 Department of Transportation, Office of the Inspector General. Memorandum dated September 30, 2008.

Includes data for 9 major U.S. airlines (AirTran, Alaska Aiys, America West, Continental, Delta, Jet Blue,

Northwest, Southwest, and United).
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outsourcing heavy maintenance (71 percent in 2007 as compared to 34 percent {A 2003).

Though the unions include all independent repair stations in their critique, they specifically

criticize foreign facilities, citing inexperience and daiage barriers as contributing to risk. The

| abor unions and FAA safety inspectorso6 union
outsourced repair work, both on the part of the airline, which is ultimately responsible for

assuring the safety of itsvn aircraft, and the FAA, which some believe lacks the resources to
adequately monitor foreign facilities. Supporters of outsourced MRO argue that improved

oversight, including more vigorous vetting of facilities and a physical presence by airline

mainkenance experts, would go a long way towards addressing any risks.

Outlook

Over the next decade, North American demand for MRO services is expected to decline and
experience a lower rate of growth than other regions. According to aviation businesgaotsul
TeamSAI and Ascend, the tgear compound annual growth rate for MRO demand in North
America will be 1.8 percent, while the rates for Eastern Europe, South America, arRbasia
(excluding China and India) are 10.5 percent, 7.0 percent, aneégenp, respectivel(?

Demand growth rates in India (11.5 percent) and China (6.8 percent) are also quite high. These
projections reflect the overall expansion of the aviation industry in both of these c@untries
Boeing expects India to acquire 380 nevewift by 2025* and China to acquire about 2,600

new aircraft in that timefram@.

On the supply side, MRO capacity in Asia is likely to grow, as companies set up new facilities
catering to fleet expansion. A significant number of western companies R@gdht

ventures in the region, in part to facilitate growth in the region or to protect market share.
Boeing, Sabena Technics, and Lufthansa Technik have all invested in facilities in India, and
Boeing, Lufthansa Technik, SR Technics, and Air France/KlaVie invested in facilities in

China. In addition, western engine manufacturers have facilities throughout the®fejiams

from Singapore, a longstanding hub for MRO in Asia, are also expanding their reach to other
Asian markets, with SIA investing india and ST Aerospace investing in China. Ninety percent
of heavy maintenance on Asian fleets is performed in°Asiad Asia is a net exporter of

airframe maintenance servicgs.

% bid.

#BJackman. i MRO Ma r ®werhauliarsd Mbimtenancégril D@/wn . 0

8uU.S. Commercial Service. fAAir and AG05 Aiabletosthedveb Mar k e t
at: http://www.buyusainfo.net/docs/x_4342293.pdf

®The Boeing Company. ia2005 Current Market Outlook. o [
http://www.boeing.com/commercial/cmo/index.shtml

®Jonathan M. Bergemer giMROMaANK @t $ r ¢ ASrRdEGesavanlntexratioman at t |
Aviation Forum, February 2007. Available on the webtdtp://www.she.com/presentations/berger_feb07.pdf

Marcontell . TeamSAI . -ARobkFerwaed 2602817 OMR O PR cerseecna satt i on  at
Weekds MRO Europe Conference. N dittp:&vmv ¢eamsai.@oh/0 7 . Avail al
November 2007.

¥Kevin Michaels. AeroStid&begyasti MBOdM&KekefTrOemdlsook Pres.
SeptembeR006.
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It should be noted that demand for MRO services is directly relatin tsize of an operating
aircraft fleet as well as the workload carried by that fleet. In the last two years, many carriers
have declared bankruptcy, announced capacity cuts, or taken aircraft out of service. In mid
2008, TeamSAl issued a revised fastcfigure for 2009, lowering the expected expenditure on
MRO to $45.5 billion, down from $46.8 billion in 2008. Most of the projected expenditure
reduction was due to capacity cuts in the United States.

Notable Developments

On October 31, 2008, a judgverseeing the bankruptcy of Frontier Airlines ruled that the
airline could not outsource its heavy maintenance operations except as a |a&! fésojudge

also ruled that Frontier could set aside its agreement with the Teamsters Union. Frontier was
considering outsourcing its heavy maintenance to MRO provider Aeroman in El Salvador.
Aeroman also performs maintenance for JetBlue and US Airways.

®¥Aviation Today. Judge: AFrontier can Outsource Mx
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Airport Infrastructure/Aviation Security

The Airport Infrastructure and Aviation Security markets are egpeing rapid growth due to a
number of factors. Steady air traffic growth across all regions;9db%tsecurity concerns, and
expected growth in the next 20 years are major contributors to this surge. Worldwide airport
capital expenditures grew frond® billion in 2007 to $50 billion in 2008. Although
constrained by local, state, and federal regulations, U.S. airports will need to expand capacity to
meet future demand. Moreover, the evolving security needs both within the United States and
throughou the world will ensure longerm viability of the market for aviation security

technologies.

U.S. Infrastructure Manufacturers

Airport Infrastructure

Aviation Security

Magnetic Automation
Corp.

Daktronics, Inc.

ARINC

Arconas

Penta Corporation
Vidtronix

FMC Technologies, Inc.
Vaculex

FMC Technologies, Inc.

Elgin Sweeper Company

Tymco International, LTD.

Global Ground Support,
LLC

All Weather Inc.

Parsons Transportation
Group

ESRI

URS Corporation
Airports Seating Alliance
NEC Display Systems
Unimark, Inc.

Trident Computer Corp.

Unisys

Dewbridge Airport Systems

Zortek Systems

Oshkosh Truck Corporatior

Vanderlande Industries
Bradford Airport Logistis

NBP Corporation

Battelle
SRS Technologies, Inc

TransCore
Raytheon/McNeil
Security

Nabco, Inc.

URS Corporation
Honeywell Aerospace
MITRE/CAASD

I.D. Systems, Io.

Pure Tech Systems
GE Security

American Science and
Engineering, Inc.

SRA International/Galaxy
Security

SecureScan

ARINC (Verified Identity
Pass/Clear)

Matrix Systems, Inc.
Zortek Systems

uTC

TransSecure, Inc.
DefenderTech

ICx Technologies
Privaris

L-3 Communications,
Security and Detection
Systems, Inc.

PAirports

Council

I nternational
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MarketTrends

Both industry and government analysts predict and are preparing for significant increases in
demands on the commercat transportation system. Through the auspices of the Joint
Planning and Development Office (JPBH}he USG is working on a muiigency basis to

develop policy and technology roadmaps that will support up to a tripling of air traffic by 2025.
Privatdy owned airports and aviation infrastructure manufacturers are participating in this effort,
both independently and in partnership with the JPDO through the NextGen Institute.

Airport Infrastructure

Large numbers of new airports throughout Europe and#s ar e fei t her pl anned
construction to accommodate global %“aSome tr af fi
analysts expect China alone to build up to 50 new airports in the next dédautthermore,

existing airports continue to renoeadnd expand in order to handle future increases in

passengers and cargo traffic as well as larger aircraft such as the Airbus A380. In the United
States, construction of new airports and expansion of existing airports must take into account

local, stateand federal regulations (managed by entities such as the FAA, the Environmental
Protection Agency, and the Transportation Security Agency) as well as standards and strictures
issued by the International Civil Aviation Organization (ICAO). That being s#aédJPDO and

U.S. airports continue to develop plans for new construction, airport expansions, and

modernization initiatives that will in turn create numerous opportunities for manufacturers of

airport infrastructure equipment and technologies. Frouside passenger services (e.g.,

checkin and baggage handling) to cargo operations (such asmoidal transfers and just-

time delivery to runways) to basic infrastructure (passenger terminal facilities, access control,
information displays, and boardj bridges), the global business of building and maintaining

airports could potentially be worth $400 billion a y&aiThis business is projected to grow at a

rate of 9 percent a year over the next few y&ars.

The need for new and/or expanded airport cépas well as current and potential job growth

have, of course, been tempered by the effects of the global economic downturn. Preliminary

2008 traffic results show that, for the full year, worldwide passenger traffic remained flat while

freight trafficdecreased Despite the downturn in passenger and freight traffic, according to

Airports Council International and the Air Transport Action Group, 4.3 million persons were

employed on airport sites worldwide in2088l n 2007, Amst er dtalonds Schi p

1 The JPDO was established through the enactmened@d3 VISION 10® Century of Aviation
Reauthorization Act [P.L. 10876] in order to oversee the development of the Next Generation Air Transportation
System (NextGen).
zzK evin Brass. fDub a ilntetnational $HerdldordbureMatcio D,2006. por t s . 0
Ibid.

“bid.

% |bid.

®Airports Council International. AGlobal Airport Traffi
January 30, 2009.

“Airports Council I nternational . H@ANew Ai r2f,@008 Economic:
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employed approximately 61,691 people on its grounds eacf dglyis effect is further

mul tiplied by the evolution of the fAaerotropo
serve as magnets for commercial development and combine offaik,eetertainment
facilities, and even some hou%infag, manyofthe ai r por

largest airports derive up to 50 percent of their revenue frorawiation sources, such as
shopping areas and restaurdfifs.

Givenths new status as economic catalysts, existi
build new capacity both to meet the expected growth in passenger and cargo traffic and to

maintain economic momentum. To do so, airports, airport infrastructure mamefacand

government entities such as the JPDO are working to remove regulatory and political obstacles

to building new capacity. This effort is necessary to avoid severe congestion that could restrict

the economic dynamism of airports by suppressirggtravestment, and traffic flowS:

Aviation Security

In the post9/11 air transportation system, the aviation security paradigm continues to evolve. In
fact, security concerns, though hardly an afterthought in the past, have become an even more
essentiapart of airport and aviation operations. The 1988 terrorist bombing of Pan Am Flight
103 and the explosion of TWA Flight 800 in 1996 contributed to the creation of the White House
Commission on Aviation Safety and Security headed by Vice President Gane (

Commission).”> The Gore Commission presented a number of recommendations to enhance
security at U.S. airports in its initial report to President Clinton in September 1996, as well as in
its final report in February 1997°

The Bush Administration pduced a number of plans, including the Transportation Security
Operational Plan, the National Infrastructure Protection Plan, and the National Strategy for
Transportation Security, to address various aspects of transportation security. Most recently, the
BushAdministration drafted a National Strategy for Aviation Security (NSAS)within the

NSAS, a supporting plan regarding the Aviation Transportation Security System was created to
help manage the development and implementation of new and improvedtyseeasures

®Dutch News.nl. AMore Jobs at Schiphol.o® February 5, 2
http://www.dutchnews.nl/news/archives/2007/02/more_jobs_at_schiphol.php
“Urban Land Institute. AW Il the 6Aer Bstate Brpimimers,d6 Repl ac ¢

EasylREasy Out is Key Factor.o November 7, 2002. Avail abl
http://www.uli.org/AM/Template.cfm?Section=Home&CONTENTID=21387&TEMPLATE=/CM/ContentDisplay.
cfm
WKevin Brass. fiDub ailntetnational $erafd dribune Marco 2922006.p or t s . 0
Airports Council International. AAirports Stimulate E
11, 2006.
192 statement of Keith O. Fultz, Assistant Comptroller General, GAO, before the House Committee on Science.
AAVIATION SECURITY8O Technol ogyds Role in Addressing Vulnerabildi
the web ahttp://frwebgate.access.gpo.govitmn/getdoc.cgi?dbname=gao&docid=f:rc96262t.pdf
“White House Commi ssion oniAailatRiepmnr$afteot Pramsd d@edcurCit
1997. Available on the web http://www.fas.org/irp/threat/212fin~1.html
194 National Security Presidential Directive 47/Homeland Security Presidential Directive 16 {iNGABPD16).
Available on the web dtttp://www.dhs.gov/xprevprot/laws/gc_1173113497603.shtm
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throughout U.S. airports and the National Air Space (NAS). Moreover, the Airports and Security
Integrated Product Teams of the JPDO partnered with industry and worked with the
governmental agencies involved in drafting the NSAS. This patipeensured that costs,
efficiencies, economic impact, and the changing nature of air transportation (e.g., the expected
increases in air traffic) were considered and reflected in the Strategy.

In conjunction with the drafting of the Strategy and Plémes aviation security industry has

moved forward with a number of possible solutions and technologies. These new technologies
will address both security concerns and the need to reduce congestion (and thus not interfere
with the business of airports andation transportation). For instance, a number of U.S. airports
are participating in pilot ARegistered Travel
travelers, who have subscribed to the program and submitted to background checks, the
opporturity to use expedited chedhk and security servicé8®> These pilot programs provide

airports and security technology manufacturers with a means of testing various identification and
screening technologies, such as biometrics, radio frequency identifia&tn), and prototype
explosives/baggage screening devices. ldeally, expanding usage of RT programs would reduce
the burden on neRT screening positions within airports and thus reduce congestion. The goal
of RT and other initiatives is to minimize tBecurity impact on the stream of safe commerce

while developing and maintaining a layered and adaptive aviation security system.

Outlook

The market for airport infrastructure and aviation security products will continue to expand in the
foreseeable futeras plans for implementing the Next Generation Air Transportation System and

the NSAS go forward. Moreover, the expected growth in air traffic, the economic catalyst effect
of large airports, and the demands of air travelers will pressure airportsradats/ef

infrastructure and security technologies to pursue greater efficiency.

Whil e many of the wor | do&ésvned enteprisesttre pdiaaigneis b e e n
shifting towards commercially operated businesses, as is the case in the UnitstfS@rrent

and planned new airports and expansion projects will therefore provide numerous opportunities
for providers of airport infrastructure products. Granted, governmenéd airports will

continue to favor local or regional providers. Eventlse paradigm shift towards commercial
operation as well as current governmmgovernment negotiations regarding procurement

indicate that opportunities will continue to expand.

U.S. providers of aviation security technology hold a leading positidreimarket. Almost all

U.S. aviation security technologies are used internationally. Over the past 15 years, international
visitors seeking security technology have averaged over 30 visits per year to the FAA/TSA/DHS
Security Laboratory near Atlantic CjtiNew Jersey. These visits have yielded numerous

purchases of statef-the-art U.S. security technology. The next generation of technologies will

be smaller, faster, cheaper, and lighter and will be able to detect a greater array of threats. These

WARI NC. fAClearing the WaARINT AipatiNegwsPgAi IsspedNuniber 8. danuaryi t y . 0
2006. Available on the web http://www.arinc.com/news/newsletters/airportnews04.pdf
®KevinBr ass. fADubai t ulntermatiodaloHerald TrituoeMardh 29 20061 s . 0
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new ystems will be more usdriendly and have less impact on civil liberties. Further, these
new systems and technologies will be more adaptable to the airports in which they will be
placed. In addition, harmonized security requirements will allow cohegstems of passenger
management, baggage handling, and cargo shipments to be built around available and future
technologies.

Again, given the dynamic economic nature of airports and the demand that expected growth in

air traffic will engender, the airpoitfrastructure and aviation security markets will continue to
grow and expand as new airports and expansion projects are planned and implemented.
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Environment

Many foreign countries are considering additional actions to limit the environmental impact of
aviation, particularly with respect to Green House Gases (GHG). The International Civil
Aviation Organization (ICAO), a 18member country U.N. Specialized Agency, is the global
forum for civil aviation. ICAO members work together to establish consdresexi standards

and recommended practices to achieve sustainable development of civil aviation through
cooperation. The Kyoto Protocol recognized ICAQ's role as the principal forum for dealing with
international aviation emissions, and ICAO establishstiadegic objective for environmental
protection to minimize the adverse effect of global civil aviation on the environmedt. G

member countries have proposed inclusion of aviation in apadb Protocol work program to
address GHG emissions policiddowever, some countries are considering unilateral measures
to limit GHG emissions from aviation that may not be aligned with international consensus. The
European Union proposes to include foreign airlines in the EU emissions trading scheme (ETS),
a cg-andtrade system, in the absence of mutual consent from foreign governments. This
proposal would be in violation of ICAO principles and could result in significant negative
economic harm to U.S. airlines. A number of countries also are consideritatictwurelated

to the environmental impact of manufactured products, such as hazardous substances used in the
manufacture of electronic components. Although European regulations in this area contain
safetyrelated exemptions for aerospace equipment, cthantries to date have not proposed
similar exemptions, in spite of the absence of certified replacement materials suitable for
aviation.

In addition to noise and emissieredated activities, a consortium of government agencies,
academia, manufactureasd operators have established the Commercial Aviation Alternative
Fuels Initiative (CAAFI). CAAFI is developing a roadmap for the development of non
petroleum based aviation fuelsth the goal of enhancing energy security and environmental
sustainabilly. Technical hurdles and high costs currently limit use of alternative fuels in
aviation. South Africa is the only country that regularly usespeiroleum based fuel in
commercial aircraft, although limited quantities of alternative fuels are awail& objective

of CAAFI is to identify key obstacles (R&D, safety certification, environmental impact and
economic issues) to a viable commercial market for alternative aviation fuels.
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Country Studies. India

India has stated a strong interest indegelopment of space technologies. The Indian Space
Research Organization (ISRO) is the primary (government) vehicle for research and

development, procurement and the provision of speleged services. ISRO built and operates

the INSAT satellite sysim to provide television, meteorological, and telecommunications
services. | SRO6s I ndian Remote Samagngdata (| RS)
for resource monitoring, infrastructure development, and exploration.

India has also develop&go launch vehicles, the smaller PSLV rocket and the larger GSLV

rocket, and is interested in partnering with foreign companies to expand its satellite technology.

Once India enters the commercial launch market, India is likely to win an average afwste la

per year, mainly through promotional pricing, package deals, partnership programs with Europe,
etc’® Because of Indiads |l aunch vehicleso |imite
a significant portion of the market in the short tedmdia will be able to enter the commercial

market once it has signed two Memorandums of Understanding with the United States: one that
oversees technology transfer and a commercial space launch trade agreement. By guaranteeing

the protection of U.S. tbnology, these agreements will allow India to work with U.S. products,
something that currently is prohibited.

India intends to expand its communications satellite production capabilities to capture some of
the commercial market. The Indian Governmentaigady manufactured several
communications and remote sensing satellites for its own use. India is now actively seeking
international customers. India is exploring joint ventures with U.S. and European companies to
build communications satellites. TheS-India High Technology Cooperation Group (HTCG)

is exploring areas in which cooperation in the space sector can be increased between the two
countries. President Bush and Indian Prime Minister Vajpayee agreed in 2001 to establish the
HTCG to spur coogration in this sector and to address ways to increase trade Hnsgugbods

and technologies. Some areas likely to be considered in the future are space research and
development, joint satellite production and the ability to launch U.S. satellites and/
components on Indian rockets.

In aviation, India expects to have significant demand for aircraft over the next twenty years.

Domestic passenger traffic is expected to grow at 12.5 percent per year as the large and growing
Indian middle class spendsone money on air travel. To feed this growth, several new domestic
airlines have been started in India over the past several years, most following-tieestow

business model. These airlines helped fuel a buying binge starting in 2005, with Indiaa carrie
ordering 327 new aircratt® The expected growth in the Indian market has generated
considerable competition amongst foreign firm
Outlook 20082027, India will need approximately $86 billion worth of aircraft aer next 20

52007 Year in Reviewo, Federal Aviation Administratio
2008.
108 http://www.buyusainfo.net/docs/x_4342293.pdf
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yearss® Subsequent to the release of this report,

for Commercial Aircraft Sales, revised this estimate upward to 1,001 aircraft worth $105 billion
over the next twenty years. Mr. Keskar added &isdong as the market fundamentals remain
strong, this upturn should survive the current market dowritfirn.

Overall, India imports a majority of its aerospace products, with approximately 80 percent of

aircraft and parts coming from foreign sources.m@setic production has largely centered on

military aircraft, with the statewned Hindustan Aeronautics Limited (HAL) anchoring the
aerospace hub i n Bangal ore. I n recent year s,
foreign technology, particulgrfrom the Soviet Union; the Light Combat Aircraft (LCA), which

had its first flight in 2001, was the first indigenous fighter produced in India in nearly 40

years:'! As it did in the IT sector, India is attempting to grow its domestic industry by

promoting it as a lowcost outsourcing site. In addition, the Indian government imposes a

minimum 30 percent offset regqament on all defense and statgned enterprise civil aviation
acquisitions valued over 300 crores ($61.8 million at current exchange'fates)

In response to complaints over a lack of transparency in the defense acquisition process, the
Indian Ministry of Defense published thefPese Procurement Procedure 2006 (DPP)
regulations in June 2006. The DPP provides comprehensive policy guidetiaiapital
acquisitions for the Indian Armed Forces (IAF) to include Requests for Proposal (RFP), a
notional schedule for the acquisition cycle, offset requirements, a list of acceptable Indian
defense vendors for fulfilling offset requirements arsgl@edule of penalties for noncompliance
with offset arrangements. The DPP therefore codifies not only the offset policy but the overall
acquisition process. ke India possesses significant market opportunities in both civil and
defense aviation secgrcapitalizing on these opportunities requires millions of dollars of
invest ment by foreign companies and strict ad
procedures.

Perhaps the single most critical factor that could limit growth of the domestimaviadiustry is
infrastructure, as the current infrastructure is inadequate to address the needs of the growing
system. Problems persist across the sy&tamtraffic control equipment is old and unreliable,

there is not enough space to park airplanesooe £argo, and there are not enough area control

centers to provide complete coverage of the airspace. Indian government officials have launched
several multibillion dollar programs over the last several years to address problems throughout

the country.One of these programs, announced in 2004, would include $4 billion to upgrade the
facilities at I ndiabdés two main hubs, Mu mb a i a
nonmetro airports** A second program, announced in 2006, would invest $1Bidnhin

199 http://www.boeing.com/commercial/news/2008/q1/080206¢_nr.htm
10 http://www.financialexpress.com/news/boeingsindia-aircraftorderforecastoy-10/339466/
Msykumar R. Ilyer. ALCA: Impact on | ndi anApfléeddkense. 06 Bha
http://www.bharatakshak.com/MONITOR/ISSUESB/sukumar.html
12 http://mod.nic.in/dpm/dpp2006.pdf
13 At an exchange rate dB1 = 48.58 rupees, which is the Federal Reserve Bank of New York spot exchange rate in
effect on December 31, 2008 at 12:00 PM. imalde athttp://www.federalreserve.gov/releases/
h10/Hist/dat00 _in.txt
114 5eeU.S. Commercial Service Market Researbitp://www.buyusainfo.net/docs/x_866852.pdf
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regional airports through 2068 Most recently, the U-$ndia Aviation Cooperation Program
(ACP), a publieprivate partnership between the U.S. Trade and Development Agency
(USTDA), the FAA and U.S. aviation companies, was established to pr@avatam for unified
communication between the Government of India and U.S. public and private sector entities in
India. The ACP is designed to work directly with the Indian Government to identify and support
India’s civil aviation sector modernizationgmities and serves as a mechanism through which
Indian aviation sector officials can work with U.S. civil aviation representatives to highlight
specific areas for technical cooperation.
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Country Studies: China

The Peopl ebds Re pu lygkigniican resoutcks tmbacomesa campetiter sntthe n
civil aircraft industry. With its regional jet program in the flight testing phase, the Chinese are
embarking on a new program to develop a 150 seat ndonooy aircraft that would compete

with aircrat currently sold by Boeing and Airbus. The effort to create a competitive civil
aircraft production program in China is in part motivated by growth in domestic demand for air
transportation, which should generate demand for over 3,200 new aircraft by 2@2@mpts

to capitalize on this demand have led established manufacturers to engage Chinese
manufacturers in various joint ventures while simultaneously eyeing the Chinese as future
competitors.

In 2008, China undertook a major reorganization of itesg®ce manufacturing enterprises. In

May 2008, China established the Commercial Aircraft Corporation of China (COMAC) to

oversee the development and production of large civil airtrafthis new corporate entity also

includes AVIC | Commercial Aircraft € . Ltd. (ACAC), developer of
the AR32 1 . I n October 2008, the central gover nme
entities, AVIC | and AVIC I, creating one business unit with ten aerospace subsidiary

companies:® The new corpany, which took the name AVIC, was formed from various pieces

of the former AVIC family. AVIC is a partial shareholder of COMAC and ACAC. In late 2008
through early 2009, enterprises dedicated to aircraft engines, helicopters, composites, and

general aiation were announced or rumored. A strategic agreement on specialized steel for the

|l arge ci vil aircraft was signed between Baost
shareholder) and COMAC in January 2009.

The ARJ21 regional jet project isarecompletion, though it has been delayed several times.

The first ARJ21 rolled off of the assembly line in December 2007, but flight testing was delayed
until November 2008. The first delivery is now expected to occur in 2010. COMAC hopes to

sell 500regional jets in 20 years and is interested in FAA certification to facilitate exports. The

| arge passenger aircr af f"5Yearplanfrélaased in Maech 20060 n e d
The goal is to produce the plane for military and civil purpdse2015, with entry into

commercial service in 2020° The aircraft will be assembled in Shanghai but, like the ARJ21,

will have parts sourced globally.

Technol ogi cal advancement of Chinads aviati on
andinvestment from international firms. On the one hand, western companies have sourced
parts from China for several decades, including the recent move by Boeing to source the 787

116 Boeing Current Market Outlook 2008. p. 30. Available on the web at:
http://www.boeing.com/commercial/cmo/pdf/Boeing_Current_Market_Outlook_2008_to_2027.pdf

"7e n Av B u y eGeneraldnmoduction of Commercial Aircraft Corporation of China, Lt. 6 May 20, 2008
Available on the web ahttp://www.avbuyer.com.cn/e/2008/24316.html

186 n Av B u y eChinats maw.aviafion giant targets 1 trin yuan revenues byi26fficial. o November 13,
2008. Available on the web dtttp://www.avbuyer.com.cn/2008/30511.html
"Ypeder Andersen. U.S. International Trade Commi ssion.

12. http://www.usitc.gov/ind_econ_ana/research_ana/research_work_papers/documents/Chifhdl CA2
2008final.pdf
57



rudder from Chengdu Aircraft Industrial Corporation. On the other handChmese firms

have played a significant historical role in the development of aircraft by Chinese firms, up to

and including the ARJ21. Many of Chinads ear
that cooperation stalled with the downturn of Ras8is avi ati on i ndustry. L
western companies partnered with Chinese companies to incorporate western engines and
components on Chinese aircraft. For example, starting in the late 1980s and into the early 1990s,
Pratt & Whitney establigd joint ventures with Chinese firms to manufacture turboprop engines

f or sever a-beries frangpdrtiaircrafd sMor¥ recently, at least 19 U.S. and European
aerospace companies have supplied major components on the ARJ21, including th§ @&gines
Aviation), avionics (Rockwell Collins), flight control systems (Honeywell, Parker Aerospace),

and landing gear (Liebherr Aerospat®).

Western companies have also partnered with Chinese manufactureqsrtalgoe aircraft in

China, though these progna have had mixed results. One of the most extensiveQhiSese

civil manufacturing partnerships was a program started in 1985 with McDonnell Douglas to
assemble MEB2 aircraft in China. Thirtyive of these aircraft were produced, five of which

were ®Id in the U.S. markét® In 1994, McDonnell Douglas finalized an agreement to
coproduce MB90s in China, but only three of the planned 40 aircraft were ever assembled, and
the project was cancelled in 1988.Plans announced in 1996 by Chinese and Aidffisials

to jointly build a 100 seat HAAsian Expresso a
ine*never came to fruition. Despite this hist:
Agreement 6 with a Chi ne sireraftanoliargig China, with t o bui | d

production designed to serve the Chinese market. Airbus has scheduled the first test flight for a
Tianjin-built A320 for May 2009.

For coproduction of regional jets, Chinese companies have found a willing internatidnal pa

in Embraer. AVIC owns 49 percent of a joint venture with Embraer to manufacture, assemble,
sell, and provide aftesales support for the ERJ 135/140/145 family of aircraft in Harbin, China.
The enterprise delivered its first plane in 2004. Slodepfulfilment, however, has raised

doubt over the longerm viability of the project?* The Harbin plant delivered no aircraft in the
fourth quarter of 200>

Chinabés transition to a competitive predducer
by its large and growing domestic aviation market, providing a ready market for new indigenous
aircraft. Chinaés has the worl dodés fastest gr
increasing at a rate of 7.9 percent per y&aGiven that thee are only about 1,328

120 Andersen. p.1.
21 The Changing Structure of the Global Large Civil Aircraft Industry and Market: Implications for the
Competitiveness of the U.S. IndustiiyC Publication 3143, Investigation No 3384, November 1998.
122 Andersen. p. 8.
12 Diane Brady and Charles Galdni t h. A Ai rbus i s Set The WallStettgour@ahi na Bui | d
November 20, 1996.
Ni chol asERIbAS deesal flearns repr i eFlightlfitematio@hlant438,e assembl
2006.
YMary Kirby. fi Ha rabfitne rE nmbor aDeer| iivne rtihees Firmay4 Q. 0 Februar
http://www.flightglobal.com/articles/2009/01/15/321097/harbinbraetin-the-fray-after-no-deliveriesin-4q.html
126 Bpeing Current Market Outlook 2008. p. 30.
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commercial jets operating in China (compared to roughly 7,000 in the United States), industry
analysts predict that Chinese airlines will need to add q060'3° large and mediursized
aircraft to their fleets over the next two ddes to meet this demand.

Not surprisingly, Boeing and Airbus have identified China as the single most important market
for sales over the next 20 years, and both companies are working hard to win orders from
Chinese airlinesTraditionally, the Chinesgovernment (through th&hina Aviation Supplies
Corporation [CASC]) directs the purchase and distribution of imported aircraft among the
various Chinese airlines. This practice started to change as Chinese airlines became more
independent. However, it is likely that the Chinese government will mandate that Chinese
airlines purchase the ARJ21.

Business opportunities in China are not limited to sales of large aircraft. Fleet expansion has
been accompanied by infrastructure improvetsianith 24 new airports added and 50 airports
upgraded between 2001 and 2685CAAC expects the number of airports serving scheduled
flights to increase from 142 to 190 by 2010. CAAC also expects to make improvements to its air
traffic management systenmcluding improving its meteorological services. In April 2006,
CAAC and the FAA established a Joint Next Generation Air Transportation Steering Group to
collaborate on deploying new air traffic management technologies and procedures.

In the end, futuré).S. and European export prospects may be dampened if Chinese companies
are able to satisfy some of this growing demand with indigenously produced aircraft and other
equipment. U.S. and European companies also may face new competition outside of China as
Chinese manufacturers seek to expand their share of the global aircraft market. For now,
aerospace companies are exercising cautious optimism while pursuing business opportunities in
China.

127 Boeing Current Market OutlooR008. p. 30.

128 consolidated estimate from Boeing, Airbus, CAAC, and industry analysts.

12%presentation by CAAC Deputy Director General Sha Hongjiang, at theQHiSa Aviation Summit,
Washington, D.C., &tember 18, 2006.
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Country Studies: Japan

Japanese aerospace companies haablested themselves in the global aerospace industry as
important manufacturers of a wide range of civil, military, and corporate aerospace products.
They supply components and structures for a broad spectrum of commercial aircraft (especially
Boeing andAirbus jet transports) and aircraft engines. Although they are respected as suppliers,
Japanese firms have not been able to successfully produce a commercial transport aircraft.
Despite its long history in aerospace manufacturing, Japan does notlgyredtice its own
commercial aircraft and has never produced a commercial jet. The last successful commercial
aircraft produced in Japan was the-YSturboprop, which was discontinued in 1978.As a

result, Japanese airlines import their aircraft, thydeom the United StateS* Japan has been

the largest market for U.S. aerospace exports since 2003, accounting for $35.14 billion in exports

from 2003200732

The Japanese aerospace industry is dominated

Industries (MHI), Kawasaki Heavy Industries (KHI), Ishikawajiraarima Heavy Industries

(IH1), and Fuji Heavy Industries (FHI). These four companies, together with a wide range of
smaller Japanese companies, employ around 31,154 aerospace Workeraspace prastts

make up only about 20 percent of total sales (in fiscal year 2002) of these companies, which are
widely diversified among strategic businesses such as industrial machinery, shipbuilding,
electrical machinery, and automobifés.

The expansion into newwil aerospace markets has been aided significantly through financial
support from the Japanese government, through groups like the International Aircraft
Development Fund (IADF) made up of the four heavies and the Ministry of Economy, Trade,
and IndustryMETI).*** For example, in 1996 the Japanese government provided ¥2.9 billion
($24 million) to assist with Japanese participation in the Boeing 777 program, and ¥1.6 billion
($13 million) for the International Aero Engines V2500 engine prdjéct.

More than91 Japanese companies, including the four heavies, are program partners,
subcontractors, or suppliers to Boeing across its commaigiéne product lines’ Japanese
manufactured parts and components make up significant portions of the Boeing 777, and

Japanese companies have been identified as significaistisk r i ng partners i n B
787 program. Boeing also has extensive relationships with Japanese airlines. According to
Boeingds website, since the 1@edwbhapphanmizn has
Kevin Done. @ MttsNiebw skhe gThedfinavcat JkeeGrtober 9, 2007.

131 Japanese customers have ordered 845 aircraft from Boeing compared to about 105 from Airbus. Data from

Boeing and Airbus websites.

132|nternational Trade Administration analysis of Census dateilable on the web at:
http://trade.gov/static/aero_stat_top20exp.pdf

¥HAerospace Industry in Japan.o The Society of Japanes

134 The Society of Japanese Aerospace Companies (SJAC), 2003.

135 The Japanese Ministry dfternational Trade and Industry (MITI) was the Japanese Government agency
responsible for this activity prior to being reorganized into METI in 2001.

1% The Society of Japanese Aerospace Companies (SJAC), 1998.

¥"fThe Boeing Company ne2008. Alagblaonthéwebdptdat ed Ju
http:/Mww.boeing.com/companyoffices/aboutus/boejapan.html
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$70 billion (in 2004 dollars) through June 2005. In addition, over the past decade, 80 percent of
the airplanes ordered by Japanese customers have been Boeing préducts.

Airbus has actively pursued partnerships with Japanese caspannew aircraft programs

such as the A380, possibly in hopes of <captur
market. Seven Japanese suppliers, including MHI, FHI, and the Japan Aircraft Manufacturing
Company, signed up to manufacture paststie A380 over a period of 20 years, for a total of

$850 million in components including cargo doors and parts of th€4ail.

The Japanese aerospace industrial base is not limited to supplying other manufacturers. Japanese
companies also produce complsimnall jet and turboprop aircraft and helicopters, military

aircraft and trainers, and space launch vehicles. About 48 percent of Japanese aircraft are sold to
the Japanese Defense AgentyOften these aircraft are manufactured under technical license

or in coordination with nodapanese (mostly U.S.) companies. Many indigenous military

aircraft programs have had relatively small production runs, in large part due to a 1967 Japanese
government ban on military product exports. This continuing ban aimdkisiy domestic

defense budgets have led Japanese companies to seek out new opportunities to participate in civil
aircraft programs.

As an example of new opportunities in civil aircraft production, Japanese firms have been
interested in entering the iiegal jet market, with firms expressing interest in the idea since at
least 1991*! In the mid1990s, a partnership between Mitsubishi and Bombardier to produce a
100-seat regional jet was discus&&dbut never came to fruition. In 2003, Mitsubishi laurttle
study, partly funded by the government, to explore the feasibility of a Japanese regional jet.
Initially, the study focused on the -3 seat market, but by 2005 it had become clear that there
was greater demand in the-90 seat market. By 2007, thapanese government indicated that
it would offer financi al assistance totaling
the estimated codt® Mitsubishi began formally marketing the aircraft in October 2007 and by
February 2008 had annazed six partner suppliet$! The program was officially launched on
March 28, 20087

Mitsubishi hopes that the expertise it has gained in composites while working on the Boeing 787
wi || help distinguish its pl anmgs ehkharecajegadyoma|l | e

3 The Boeing Company hiépridwwbeemgacom/ampanyatficds/aboutus/boejapan.html

3 Airbus Picks Three Mos eAuWaglStdetdasrnalJune@2802)J apan for |t
“3Aerospace Industry in Japan.o SJAC. 2008.

“lpaul Proctor. fiJapanese Fi rAuaionf\eek arel SpaceVecmoladly Ai r cr af
29, 1991.

“2Ei i chiro Sekigawa anhishiBdesld@edt sMre cihm mG| ¢ BAviltionBVegkr e s s 6 Wi
and Space Technologiugust 26, 1996.

Knight Ridder Tribune Business News. fAJapanédés First J
“jJoeseph C. Ansel mo. filMa u s @b i BAviatiosWWeaekmarsdoSpaeegrecbnolagy J e t
February 14, 2007. Available on the web at:
http://lwww.aviationweek.com/aw/generic/story_channel.jsp?channel=comm&id=news/MRJ02148.xml&headline=
Mitsubishi%20Nears%20Regional%20Jet%20Launch%20Decision

“SEMHI Officially Launches Mitsubishi Regional Jet Prog
http://www.mhi.co.jp/en/news/story/200803281230.html
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the market or are nearing fighte st i ng phase. Mi t subi shi s | et
adopt composite materials for its*®wings and v

148 | pid.
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Country/Regional Studies: Europe

TheEuropean Union (EU) is the largest regional export market for the United States aerospace
industry™*’ Although Japan is the largest market by individual couait8.6 percent of total

U.S. aerospace exportombined exports of the U.S. aerospace ingustiFrance, the United
Kingdom, and Germanyyhich total 20.7 percentilustrate the importance of the regithfi. In

addition, European aerospace companies supply the full range of aerospace products and
services, from large civil aircraft, to satellités subassemblies and components. As a result,
European firms are both important partressvell acompetitors fotJ.S .firms. As is the case

with the U.S. aerospace industry, the global economic downturn has affected the EU aerospace

industry. Howeve economic fundamentadse in place for continued lostgrm growth.

There is significant variety in the ownership structure of European major suppliers. For
example, unlike in the United States, several major suppliers still have significant gavernme
ownership. EADS, for example, benefits from partial Fre@@#rmarand Spanish state
ownership as well as other public shareholders.

As a union founded to enhance political, economic and social cooperation amongst member

nations, the individual membstates of the European Union are free to shape their own

aerospace policies. Recognizing the advantage of a unified aerospace policy that would facilitate
enhanced competition, particularly with the United States, the EU has taken steps to strengthen

the coherence of its regional aerospace market.
forthe2f'Cent uryo (STAR 21) report, the European A
several recommendations. They included: (1) coordinated efforts éagecaccess to world
aerospace markets, particularly through advoc
convergence in export control policies; (2) mobilization of reguithe public and private

research funds to launch a coordinated, {targn cvil aerospace research strategy; (3) a shift

from authority of individual member state specific aerospace policy makers to a more unified
structure, including wider roles for the European Aviation Safety Agency and advocating for
membership of the EU in ¢hinternational Civil Aviation Organization (ICAO) alongside

member states; and (4) consolidation of aerospace defense research and acquisition policies

among member states. The EU and its member states are continuing to implement these
recommendations tiay.

Country Profiles

The following is a brief summary of the five largest aerospace markets in the European Union.

147 For purposes of this report, statistical comparisons of trade data were made using 2007 datathehicbsis
current available for all markets considered.

““HTop Twenty Aerospace Export Markets. o Of fice of Aer
Commerce available atttp://www.ita.doc.gov/td/aerospace/inform/top20exp.xIs
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France

The French aerospace industry is the largest in Europe, with 2007 exports d3@dilon

(in 2007 dollars}*® The French aerospace industry employed approximately 132,000 people in
2007**° Thelongtermoutlook for the French aerospace industry remains generally positive,
characterized by continued revenue growth, record orders, and a stable industry wotkforce.

the civil aerospace sector, the Airbus A380 and Dassault Falcon 7X entered into service in 2007

and the A358WB, Falcon SMS, and Falcon 2000 LX programs were launtfiethere was
also a significant rise in telecommunications satellite ordeespiterecent strengthening of the
U.S. dollar against the Eurthegenerally weakeningalue of the dollar is seen as a major issue
of concern

Germany

The German aerospace industry is the second largest in Europe, wittx@@ots of 82.2
billion*>®
aerospace industry remains positive, with gains in the civil and military aviation sectors driving
growth. Specifically, current Airbus A380 and Eurocopter helicopter prodyctopled with

future production of the Airbus A350XWB are driving strong civil aviation sales. Similar to

France, in the military aviation sector, increased production of the Eurofighter and the Tiger and

NH90 military helicopters are driving export salgrowth. By extension, aerospace revenue

and 2007mployment in aeronautics at 70,500. In general, the outlook for the German

gains are sustained by Germanyds continued em
expenditures, which are greater on a percentage of sales basis than in other EU member
countries->*
19Eurosat data. This data is also available from the World Trade Atlas, published by Global Trade Information
Services, Inc. (WTA), which is a secondary electronic source based upon the Eurostat data. See
http://www.gtis.com/wta.htm
10Groupmentdes Industée Fr ancai ses Aeronautiques et Spatiales (GI |
Aerospace I ndustry. o Mar ch 18, 2008.
http://lwww.gifas.asso.frireaxia/files/fxqxfx/2008mars18_Communiquresse_EN.pdf
151 i

Ibid.
152 pid.
133 Eurostatdata. This data is also avatie from the World Trade Atlas, published by Global Trade Information
Services, Inc. (WTA), which is a secondary electronic source based upon the Eurostat data. See
http://www.gtis.com/wta.htm
154 German Aerospace Industries Association (BLDI) Press RépGe r man Aer ospace |l ndustry |

Ascendanto April 6, 2005 available at

http://www.bdli.de/index.php/component/option,com_docman/task,view_category/subcat,1/catid,35/limitstart,0/limi

t,12/1temid,111/lang,en/
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United Kingdom

The UK aerosace industry is the third largest in Europe, with 2007 exports&p$@lion (in

2007 dollars)>® The UK aerospace sector gritvis due primarily to the maintenance, repair

and overhaul (MRO) market, which is driven by increasing demands for air favigle UK is

home to several of the worldos | eading aerosp
Rolls-Royce PLC. In addition, U.S. aerospace companies such as Bjdiameywell}*®

Raytheon'’® Rockwell Collins}®®and Lockheed Martifi* also maintain afgesence in the UK.

According to the Society of British Aerospace Companies (SBAC), UK aerospace companies

directly employ over 124,000 people, and over 30,000 people in the United'&tates.

One ofthe primary challengefacing the UK aerospace industrytiie impact of an appreciating
British currency against the U.S. dollar. A large portion of the global aerospace market is U.S.
dollar denominated. As a result, the rapid appreciation of the British pound sterling to historic
highs against the dollar haglirect impact on the costs of research, development, and production
as well as sales for UK aerospace manufacturlthough the pound has since retreated from
these historic highshe dollarto-pound exchange rate has compelled some UK aerospace
producers to move production and other activities abroad to eidlaominated locations. One

of the earliest and most aggressive adopters of this outward mobility strategy weRdyoks
Beginning in 1995, RollRoyce acquired the Allison Engine Compabgsed in Indianapolis,
Indiana and renamed it the ReRoyce Corporation. This acquisition gave Réligyce a

significant U.S. presence, allowing the company to offer engines in virtually all market segments
from helicopters to large civil aircraft. Bsequent acquisitions of oil and gas ventures, engine
repair and overhaul facilities, and marine engine manufacturer Vickers establisheRd3cks

as a major presence in the U.S. aerospace indl3&tAs previously noted, RolRoyce is
considering addibnal shifts in its industrial base away from the UK to lowest, dollar
denominated market§? Further appreciation of the British pound will likely expand and
accelerate the trend of outward mobilization at RBitg/ce and across the UK aerospace

indudry as a whole.

1% H.M Customs and Excise datatdrar moni zed Tari ff System ThdTaisal8o8 fAir c
available from the World Trade Atlas, published by Global Trade Information Services, Inc. (WTA), which is a
secondary electronic source based upon the H.M. Customs and Exteiseéseédttp://www.gtis.com/wta.htm
1% United Kingdom: An Overview of the Aerospace Market, U. S. Department of Commerce, April, 2006,
available ahttp://www.buyusainfo.net/docs/x_7389140.pdf
“"Hoover 6 s Co nipBasicyonany Recodd BognK Ltd.
158 http://www.honeywell.com/sites/uk/aerospace.htm
159 http://www.raytheon.co.uk
180 http://www.rockwellcollins.com/about/locations/rcuk/index.html
181 http://www.lockheedmartin.co.uk/aboutus/aboutus.html
162 SABC UK Aerospace Industry Sury@007 available aittp://www.sbac.co.uk/pages/24059849.asp
183 http://www.rollsroyce.com/northamerica/history/default.htm
A Ro-Rbgce to shift production away from Britaino avail
findarticles.com/p/articles/mi_qn4158/is_20080208/ai_nDP138
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Italy

The Italian aerospace industry is the fourth largest in Europe, withvz@dwide exports of

$7.3 billion.*®> The Italian aerospace industry, which employed approximately 38,000 pesople

of 2008, is generally open to cooperatiwith the U.S. aerospace industf§.Major players in

the Italian aerospace industry include Finmeccamibéchist he countr yo6s | arges:
and aerospace/defense group. Finmeccanica manufactures helicopters, military aircraft, defense
systemssatellites, and is also an energy producer and builder of generation and transmission
components, boilers, turbines, cogeneration plants, desalination plants, and nuclear power

plants'®” Telespazio, a Finmeccanica joint venture, is involved in satellitmgeanent and

navigation, and broadband multimedia telecommunicafihs.i at Avi o SpA i s t he
major manufacturer of aircraft propulsion systems. Fiat Avio has partnerships with Pratt &

Whitney, GE Aviation and RoliRoyce for the production ofaraft engines®®

Spain

Spainds aerospace industry 7exportdohglbifionf’ard | ar ge
2007 employment d34,100workers'’* The Spanish aerospace industry is dominated by three
manufacturerse ADS CASA i s t&mspaca compahyarrd s a world leader in

light- and mediurrsized military aircraft. EADS CASA is also a supplier of aerodynamic

surface components for the Boeing 737, 757 and' 77Gamesa Aeronautica designs, develops,

and manufactures major subasbgnstructures for a number of large civil aircraft Indra
Sistemas S.A. is Spainds | eadi NyindpstrimdeTwber o f
Propulsores S.A. (ITP) designs, produces and provides maintenance repair and overhaul services
for a variety of aircraft engines and gas turbine compre$5bisgain, similar to the other

me mber countries of the EU, the outlioth& for S
long term as continued sales growth by EA2Siliated aerospace compias carries over to the

industry in general.

185 Eurostat data. This data is also available from the World Trade Atlas, published by Global Trade Information
Services, Inc. (WTA), which is a secondary electronic source based upon the Eurostat data. See
http://www.gtis.com/wta.htm

188 hitp://www.aerospacemeetings.comfherospacéndustryin-piemontanditaly.php

¥"Hoover 8ds Co nipraDegth QRrepany Retard Finmeccanica SpA.

188 http://www.telespazio.it/profile.htrh

189 Outline of the Italian Aerospace Industry, U.S. Department of Camemnavailable at
http://www.buyusainfo.net/docs/x_9518011.pdf

10 Eurostat data. This data is also available from the World Trade Atlas, published by Global Trade Information
Services, Inc. (WTA), which is a secondary electronic source based upomrtistaEdata. See
http://www.gtis.com/wta.htm

" http://www.atecma.org/atecmal/inicio/estadisticasionales/

172 http://www.eads.net/web/lang/en/1024/content/OF00000000400004/4/41/529414 . htm

I3 http:/lwww.gamesa.es/gamesa/index.htm

" Hoover 6syReordspimDepth Company Record Indra Sistemas S.A.

75 hitp:/lwww.itp.es/ingles/acercade.htm
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