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Corrections

For the United States International Trade Commission, Business Jet Aircraft Industry: Structure and
Factors Affecting Competitiveness, Investigation No. 332-526, USITC Publication 4314.

In the executive summary, page xviii, the original publication stated, “With respect to outbound foreign
direct investment, HBC, Cessna, and Learjet have begun to source more parts and components from their
facilities in Mexico as part of their competitive strategies. Their Mexican plants, located in Chihuahua
(Learjet) and Querétaro (Cessna and HBC), ...” The correct information for the last sentence is “Their
Mexican plants, located in Chihuahua (Cessna and HBC) and Querétaro (Learjet) ...”

In chapter 2, page 2-2, the original publication stated, “Roughly 206 models of business jets are currently
in production across all business jet segments...” The correct information is “Roughly 206 models of
business jets have been introduced across all business jet segments...”

In chapter 3, page 3-27, the original publication stated, “Embraer invested $52 billion in Melbourne,
Florida...” The correct information is “Embraer invested $52 million in Melbourne, Florida...”

In chapter 3, page 3-33, the original publication stated, “Bombardier, which began as Canadair in 1986,
has a long history in the aerospace industry and is also the parent company of a major U.S. business jet
OEM, Learjet.” The correct information is “Bombardier first entered the aerospace industry with its
acquisition of Canadair in 1986, and later became the parent company of a major U.S. business jet OEM,
Learjet.”

In chapter 6, page 6-22, the publication stated, “In connection with its commercial aircraft programs, the
company has received advances amounting to $712 million cumulatively, ...” The correct information is
“In connection with its aerospace programs, the company has received advances amounting to C$712
million (US$710 million) cumulatively, ...”

August 28, 2012






Abstract

This report describes and analyzes factors shaping the competitiveness of the U.S.
business jet industry during 2006-11, as well as the industry’s structure worldwide.
The United States has been the leading player in the industry since its inception in the
1960s. Three of the six global business jet producers are headquartered in the United
States, while the other producers maintain at least one U.S.-based production activity.
However, competition is strong, frequent cutting-edge updates are necessary, and
demand is cyclical. During the recent economic downturn, deliveries dropped
57 percent, from a peak of 1,121 aircraft in 2008 to a preliminary total of 485 in 2011.
This decline largely reflected customers’ lower profits and the scarcity of credit,
which especially weighed on potential buyers in two segments—very light and light
business jets—in which deliveries of two U.S.-owned firms are concentrated. At least
seven additional U.S. and foreign companies have expressed their intent to enter this
industry. U.S. industry officials also indicated that sales and development of business
jets were affected by the availability of financing, continued investment in research
and development to maintain innovation capability, and the timely certification of
business jets to provide state-of-the-art aircraft to the market. Finally, as demand for
business jets softened in traditional markets, such as the United States and Europe, it
rose in emerging economies, which were less affected by the downturn. This study,
prepared by the U.S. International Trade Commission at the request of the U.S. House
of Representatives Committee on Ways and Means, focuses on business jets at or
below 50,000 pounds maximum takeoff weight.
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International Association of Machinists and Aerospace Workers

Instituto de Fomento e Coordenag&o Industrial (Institute for Industrial Fostering
and Coordination, Brazil)

Investments in Major Projects and Comprehensive Training Skills

intellectual property



Acronyms—~Continued

ISAE Institut Supérieur de I'’Aéronautique et de I’Espace (the French aerospace engineering
school)

ITA Instituto Tecnologico de Aeronautica (Aeronautical Technical Institute, Brazil)

MACRS Modified Accelerated Cost Recovery System

MTOW maximum takeoff weight

NAS National Private Air Transport Services Company Limited (Saudi Arabia)

NASA National Aeronautic and Space Administration

NBAA National Business Aviation Association

NCAT National Center for Aviation Training

NIAR National Institutute for Aviation Research

NextGen Next Generation Air Transportation System

ODA Organization Designation Authorization (NASA)

OECD Organisation for Economic Co-operation and Development

OEM original equipment manufacturer

ONERA Office National d’Etudes et de Recherches Aérospatiales (French national
aerospace research center)

PLMV6 Product Lifecycle Management version 6

R&D research and development

RDT&E research, development, test, and evaluation

SADI Strategic Aerospace and Defence Initiative (Canada)

SBCE Seguradora Brasileira de Crédito a Exportacdo (Brazilian export credit insurer)

SESAR Single European Sky Air Traffic Management Research Program

SMEs small and medium-sized enterprises

TRL technology readiness level

TILP Taxa de Juros de Longo Prazo
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VHNWIs very high net worth individuals
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Glossary

Avionics: The electronic systems and equipment that are part of an aircraft, including those in both the
cockpit and the cabin (e.g., radios, navigation systems, wireless access systems).

Block point change: Changes to an aircraft’s design that are bundled together and incorporated into a
newly manufactured aircraft that is part of an existing aircraft model, or series (e.g., the Challenger
series). Block point changes typically involve the addition of new engine and avionics systems to an
aircraft, as well as the refurbishing of the aircraft’s interior cabin and exterior paint.

Build to print/build to spec: The manufacturing of an aircraft or aircraft component to the design and
materials specifications of the customer.

Certification: The approval of an aircraft provided by a national aviation authority. The certification may
confirm that an aircraft design meets relevant airworthiness standards (a “type certificate,” in the United
States); that the manufacturer is able to build the aircraft in conformance with an approved design
(production certification); or that a specific product conforms to the approved design and is in a condition
to be operated safely (airworthiness certification).

Clean sheet aircraft: An aircraft that is newly designed, i.e., one that starts from a “clean sheet” of
paper. By contrast, a derivative design is a variant of, or derives from, an existing product.

Composite: A material or structure made of physically distinct components that are mechanically,
adhesively, or metallurgically bonded.

Computer Aided Three-Dimensional Interactive Application (CATIA): Originally developed by
France-based Dassault Systémes for the aerospace industry, CATIA is a software program designed to
enhance product development and engineering by using digital mockups instead of physical models.

Derivative aircraft: An aircraft model created from an existing aircraft by using some of the aircraft’s
core elements but that also incorporates significant changes, such as new wings and/or engines.

Economies of scale: Economies of scale refer to the decrease in unit production costs that typically occur
as a result of increasing production volume.

Export credit agency (ECA): An entity, either government affiliated or private sector, which arranges
financing for the sale of goods by domestic exporters to foreign customers. Such financing must be
governed by the Organisation for Economic Co-operation and Development’s “Arrangement on
Guidelines for Officially Supported Export Credits” or any of the subsidiary “Aircraft Sector
Understanding” agreements.
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Glossary—Continued

Fly-by-wire systems: Systems in which flight control movements are converted to electronic signals and
then transmitted by wires to flight control computers that help guide the aircraft’s movement. Fly-by-wire
systems replace mechanical flight control mechanisms on an aircraft.

Fractional ownership: An arrangement in which a business jet customer is able to purchase a share of a
business jet entitling the customer to use the aircraft for a specified time period each year, usually
denominated in hours.

Homogenous oligopoly: An industry in which a few firms manufacture an identical product and where
there is little variation among the prices charged by firms for their products. See entries for “oligopoly”
and “product-differentiated oligopoly.”

Innovation: In general, innovation refers to four types of activity: product innovation, which is the
development of new or significantly improved goods or services; process innovation, which are changes
in production or delivery methods; organizational innovation, which are changes in business practices;
and marketing innovation, which are changes in product design or promotion.

Installed base: The number of aircraft operating within a country.

Lean manufacturing: A management approach that focuses on adding value and flexibility by cutting
waste and streamlining operations, in turn decreasing a company’s spending on activities that do not
result in value added. Lean principles apply to all aspects of production, from conceptualizing the right
products to product design, engineering, manufacturing, and after sales support.

Light business jet: For the purposes of this report, light jets are those with an MTOW between 12,501
and 30,000 Ibs.

Maximum takeoff weight (MTOW): The weight at which the pilot of the aircraft is allowed to attempt
to take off, due to structural or other limits.

Medium business jet: For the purposes of this report, medium jets are those with an MTOW between
30,001 and 50,000 Ibs.

Mission: For an aircraft, the combination of range (i.e., the distance it can fly), speed, and passenger
capacity.

Next Generation Air Transportation System (NextGen): A new air traffic control system scheduled

for phased implementation in the United States between 2012 and 2025. NextGen represents a shift away
from ground-based air traffic control systems to a satellite-based system that is expected to better manage
the traffic demands associated with a significant increase in U.S. air travel forecast over the next decades.
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Glossary—Continued

Oligopoly: An industry or market structure with high barriers to entry and dominated by a small number
of interdependent sellers. Products in an oligopoly can be either differentiated or homogenous. See entries
for “homogenous oligopoly” and “product-differentiated oligopoly.”

Product-differentiated oligopoly: An industry in which only a few firms produce a similar, but not
identical, product. See entries for “homogenous oligopoly” and “oligopoly.”

Product differentiation: A manufacturer’s practice of distinguishing its product or service from those of
its competitors: often based on the product’s price, quality, or aftermarket servicing, in order to capture
market share.

Production efficiency: The use of resources so as to yield the most output from the least amount of
inputs.

Product lifecycle management: A comprehensive software-based information system that coordinates
all aspects of a product’s lifecycle from conceptualization to retirement. Sometimes called the “digital
backbone” of a product, it includes the product’s requirements phase, analysis and design stages,
manufacturing, product launch, distribution, quality assurance, and in-service maintenance.

Research and development (R&D): R&D covers three general activities: basic research, which refers to
experimental or theoretical work to acquire new knowledge of the underlying foundation of phenomena,
without any particular application in view; applied research, which is an original investigation to acquire
new knowledge directed towards a specific practical aim; and development, which is systematic work
directed toward producing new or improved materials, products, and/or processes.

Risk sharing: An arrangement in which a supplier funds the development of its part of an aircraft for an
original equipment manufacturer (OEM) or for another supplier, coordinating the necessary components
and raw materials. The subordinate supplier recoups its investment through sales of the finished aircraft.

Super midsize: A business jet in the medium weight class (with an MTOW between 30,001-50,000 Ibs)
built with a larger cabin interior than those of a similar weight.

Synthetic vision system: A technology that provides a pilot with increased situational awareness by
displaying an artificial image of the outside world using computer-based topographical information.

Systems integrators: A company that consolidates several technologies and/or subsystems into a single
system for an OEM.
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Glossary—Continued

Technology readiness level (TRL): A measure used by government and industry to assess the maturity
of an evolving technology. “TRL 1” represents the lowest (most general) level of scientific research that
can be translated into applied R&D, whereas “TRL 9” refers to a technology whose application and
usefulness have already been proven.

Tier 1 supplier: Suppliers that interact directly with an OEM and that may procure parts from or manage
the activities of other suppliers located farther down the supply chain (i.e., tier 2 and 3 suppliers). For
example, in the business jet industry, an engine manufacturer would typically be considered a tier 1
supplier, whereas a manufacturer of component parts for an aircraft engine would be considered a tier 2 or
tier 3 supplier.

Very light business jet: For the purposes of this report, very light jets are those with an MTOW up to
12,500 Ibs.
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Executive Summary

The global business jet industry® consists of six principal producers that accounted for nearly
all production worldwide during 2006-11. Deliveries of business jets reached an all-time
high in 2008, and then fell significantly in 2009-11 in response to the economic downturn.
The U.S. industry and market are the world’s largest. Nonetheless, the share of global
production and market held by the United States declined during the period under
examination as the economic downturn cut the profitability of small and medium-sized
enterprises, which are leading purchasers of business jet aircraft, and created an ongoing
uncertain investment environment for producers and purchasers.

Major Findings and Observations

Industry Characteristics
Potential new entrants to the business jet industry face formidable barriers.

Potential barriers to firms considering entering the business jet industry include access to
capital, the technical capacity to design, certify, and produce the aircraft, and the resources
to provide aftersales service and support of their global aircraft fleet. Substantial capital is
necessary to fund aircraft development and certification and regular improvements to stay
current with the latest innovations and technologies. Business jet firms must maintain global
support and service for their customers, who expect and require around-the-clock
availability. Brand loyalty also presents a barrier to entry, as only an estimated 20—
30 percent of business jet customers switch brands when buying a new aircraft.

Industry Structure and Deliveries

The world’s six leading producers are headquartered in the United States, Canada,
France, and Brazil, with the majority of production occurring in the United States. All
six firms are part of larger corporations, most of which have diversified interests,
varied manufacturing experience, and a broader resource base.

Three firms—Cessna, Hawker Beechcraft Corporation (HBC), and Gulfstream—are
headquartered in the United States. Learjet, another U.S. producer, is owned by Bombardier
(Canada). Dassault (France) and Embraer (Brazil) are the remaining two business jet
producers; each has some U.S. operations. These original equipment manufacturers (OEMs)
have different approaches to the market that determine their product range, often with the
goal of providing business jets across market niches to retain their customers as they their
needs shift into different aircraft categories. Cessna, HBC, and Embraer largely produce for
the very light and light market segments, while Bombardier, with its Learjet models,
competes in the light to medium/super midsize market segments (table ES.1). Gulfstream
competes in the same segments as Bombardier, but most of Gulfstream’s business jet
production is heavier aircraft that falls outside of the scope of this investigation. Dassault
also produces mostly heavier aircraft, although certain of its business jets compete in the

'As identified in the request letter from the House Ways and Means Committee, the focus of this
investigation is on business jets at or below 50,000 pounds MTOW.
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medium to super midsize segment of the industry, which is the only segment in which all six
producers participate.

TABLE ES.1 Business jet market segments, by company

Company Very light Light Medium to
super midsize

Bombardier X

Bombardier (Learjet) X

Cessna X X X

Dassault X

Embraer X X X

Gulfstream X X

HBC X X X

Source: Compiled by USITC staff.

Although the United States is believed to be the world’s leading destination for foreign
direct investment in this sector, U.S. business jet OEMs have increased their
investment abroad as part of a competitive strategy to focus on their core competencies
and to outsource non-core manufacturing activities.

Business jet companies from Brazil, Canada, France, and Japan have invested in the United
States to produce or finish business jets for delivery to U.S. and foreign customers. This
investment includes new facilities in North Carolina (Honda) and Florida (Embraer). The
United States is an attractive investment site in part because of its market size and large,
experienced supplier base and workforce. With respect to outbound foreign direct
investment, HBC, Cessna, and Learjet have begun to source more parts and components
from their facilities in Mexico as part of their competitive strategies. Their Mexican plants,
located in Chihuahua (Cessna and HBC) and Querétaro (Learjet), conduct labor-intensive
manufacturing, such as sheet metal fabrication and the assembly of wiring harnesses.
Mexico is an attractive investment location because of its low labor costs, relatively good
infrastructure, and the relative proximity of the plants to Wichita, Kansas, where three U.S.
producers’ final assembly plants are located.

Despite the challenges to entry, several companies have announced their intentions to
enter or reenter the business jet industry, and China has indicated its interest in
developing an industry to serve this market.

At least five companies—Cirrus Aircraft, Diamond Aircraft Industries, Eclipse Aerospace,
Honda Aircraft Co., and SyberJet Aircraft U.S.A.—have announced plans to offer a business
jet in the very light or light segment of the market. Cirrus, Eclipse, Honda Aircraft (owned
by Honda of Japan), and SyberJet are U.S.-based firms with established manufacturing
operations. Eclipse and SyberJet (formerly Emivest) assembled business jets in the United
States during the period under examination, but had shut down production by 2009. Cirrus,
which merged with China Aviation Industry General Aircraft Company (AVIC) in June
2011, has announced plans to produce a very light business jet, and Honda is undergoing
U.S. certification of its HondaJet. Diamond, headquartered in Austria, is undergoing flight
testing and certification of its D-Jet in Canada, where the aircraft is produced. Two
additional firms, U.S.-based Spectrum Aeronautical and Stratos Aircraft, Inc., are
considering entering the industry. A potential newcomer to the industry in the long term is
China, which has identified the general aviation sector as part of one of seven strategic
industries for which the Chinese government will provide priority support during 2011-15.
China currently does not produce any business jets.
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Global deliveries of business jets fell sharply during the economic downturn, with the
largest decline occurring in the very light business jet segment, where two U.S.-based
producers compete.

Overall business jet deliveries were down by 57 percent in 2011 from the peak of 1,121
aircraft in 2008, falling to a preliminary total of 485 aircraft. Deliveries in the very light
business jet market segment, where HBC and Cessna were principal players until Embraer’s
entry in 2007, fell by 71 percent from the 2008 peak of 371 aircraft to a preliminary total of
106 aircraft in 2011 (figure ES.1). In the light jet segment, deliveries fell by 45 percent from
the 2008 high of 427 aircraft to 204 aircraft in 2010, but turned around in 2011 and grew by
26 percent to a preliminary total of 225 aircraft. The very light and light market segments
represented 78 percent of HBC’s deliveries and 89 percent of Cessna’s deliveries of the
subject business jets in 2010, the latest available full-year data. In the medium to super
midsize category, where Bombardier and Dassault are the principal players, deliveries fell
by 52 percent from 323 aircraft to a preliminary total of 154 aircraft in 2011.

FIGURE ES.1 Global deliveries of business jets, by segment, 2006—112
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Despite these trends, Embraer introduced a new business jet in the very light segment
during the economic downturn.

Embraer entered the very light business jet market segment in late 2008 with the Phenom
100, a new aircraft that accounted for nearly one-half of segment deliveries by 2010.
Embraer’s market entry is attributable in part to its ability to leverage its extensive regional
jet resources and to introduce to the market a newly designed (clean sheet) business jet
incorporating new technologies and innovations. In 2010, Embraer entered the light jet
segment with the Phenom 300. Approximately one-quarter of global deliveries of these
aircraft were to customers in Brazil, where the brand is highly valued and where domestic
financing is available from the Banco Nacional de Desenvolvimento Econdmico e Social
(BNDES), an export credit agency and national development bank.

In contrast to the decline in deliveries of the three business jet segments included in the
scope of this study, deliveries of heavier business jets increased during the economic
downturn. Business jet firms with a broad product offering in heavier business jets
were consequently less affected by the global economic downturn.

The market for all business jets exhibited a marked bifurcation in deliveries over 2006-11,
with jets outside the scope of this investigation experiencing a slight increase in deliveries
during the economic downturn. Purchasers of these jets were more likely to have access to
financing and/or the ability to pay with cash. Demand for these jets was also stronger in
markets such as China, which were less impacted by the economic downturn, and where
larger, longer-range business jets are preferred by purchasers. Dassault (France) and
Gulfstream (United States), which primarily produce heavier business jets, had limited
exposure to the business jet market subject to this investigation and were likewise less
affected by the economic downturn than other business jet manufacturers.

The U.S. business jet supplier industry forms the basis of most global OEM supply
chains. Many of these suppliers have formed risk-sharing partnerships with business
jet OEMs and other suppliers to reduce costs and share the risk of product
development.

The United States is the principal source of key parts and systems for all of the world’s
business jet manufacturers. For example, U.S. suppliers provide avionics, engines, wheels,
and landing gear. OEMs work closely with their suppliers, increasingly in risk-sharing
partnerships, to reduce costs and speed delivery of the latest innovations and technological
advancements necessary to remain competitive in this industry. Many U.S. suppliers are
considered to be global leaders in technical expertise and manufacturing know-how.

U.S. Workforce

Employment in the U.S. industry declined significantly during 2006-11 as U.S. OEMs
retrenched during the economic downturn. While most U.S. OEMs are not currently
experiencing a scarcity of qualified labor due to layoffs associated with the recession,
replacement of an aging, but highly skilled and experienced, workforce is a cause for
future concern.

As business jet orders fell and production was reduced, U.S. business jet producers made
significant employment cuts, threatening their existing skills base and injecting uncertainty
into the future workforce environment. A workforce with strong scientific and technological
knowledge is critical for innovation and the sustained competitiveness in the U.S. business
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jet industry, which places great stress on retaining the existing workforce and planning for
workforce succession.

Global Market

Despite declines in total business jet deliveries during 2008-10 to traditional markets,
such as the United States and Europe, these economies remained the world’s largest
markets. While the share of global deliveries to emerging markets, such as China,
India, and Russia, grew, prospects for their continued growth may be limited by
inadequate airport infrastructure, burdensome regulations, and high tariffs.

During the economic downturn, deliveries of all business jets (including those outside the
scope of this investigation) to emerging markets in Asia and Latin America grew faster than
deliveries to the traditional leading markets of the United States and Europe (figure ES.2).
The emerging markets were less affected by the economic downturn than the United States
and Europe; in addition, emerging-market customers were more inclined to purchase larger,
longer-range business jets. However, limited infrastructure hampers demand in many
emerging markets, where few airports may be available to business jets. Access to these
airports and airspace may also be heavily regulated by government authorities, as is the case
in China, which only recently started to relax its airspace restrictions. High tariffs on imports
of aircraft also reportedly hinder demand for business jets, with India’s 25 percent tariff on
imports of general aviation aircraft and aircraft parts and Russia’s 20 percent tariff on certain
imported business jets cited as examples.

FIGURE ES.2 Share of total business jet deliveries (including business
jets above 50,000 pounds MTOW) by market, 2008 and 2010 (percent)

North America ' Europe © Asia Pacific Latin America ® Middle East

2008 53.8 25.9 4.7 9.4

2010 42.1 22.8 11.8 143

Source: General Aviation Manufacturers Association, 2010 General Aviation Statistical
Databook & Industry Outlook, n.d. (accessed January 11, 2012).
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The decline in demand for business jets was related in part to tighter credit, which
largely affected customers and aircraft sales in the very light and light business jet
segments.

The customers for the very light and light business jets, the market segments in which U.S.
producers are most active, were the hardest hit during the economic downturn because of
decreased profitability and the credit crisis. These customers, which include small and
medium-sized enterprises, small private companies, and charter companies, generally rely
more on financing to purchase their business jets than other buyers. Their limited financing
options during this period contributed to a significant decline in deliveries in these two
aircraft segments.

Finance Mechanisms

Export credit agencies (ECAs), such as the U.S. Export-Import Bank, Canada’s Export
Development Canada, and Brazil’s BNDES, are an important source of financing for
export sales of business jets.

The U.S. Export-Import Bank (Ex-Im Bank) increased its assistance for U.S. export sales of
business jets during the financial crisis and has continued to provide such support. The Ex-
Im Bank is the most active ECA in the business jet market, despite local-content
requirements not used by other ECAs and restrictions that limit financing to export sales
only. Other ECAs, particularly those in countries with a national development bank or a
budget for industrial policy spending, may offer financing of domestic sales as well. BNDES
in Brazil, for example, has provided financing to Embraer’s domestic business jet customers
as part of its economic development objectives.

Research and Development

Research and development (R&D) investment and business and technological
innovation are critical to success in this industry. In addition to corporate self-funding
of R&D by OEMs and business jet suppliers, financial support for aeronautics R&D is
provided by all governments to foster important national goals. The global business jet
sector, however, reportedly has had the least government R&D participation among
aerospace sectors.

Continual product innovation and R&D are key competitive factors for the business jet
industry. Purchasers demand the latest technologies and advances in their business jets. To
remain competitive, business jet producers must continually invest in new aircraft programs
and/or upgrade existing aircraft to provide new features and systems. In the United States,
funding for the Federal Aviation Administration (FAA) and National Aeronautics and Space
Administration (NASA) forms the core of federal government R&D expenditures in
aviation. However, support for R&D at both agencies has been inconsistent, with reductions
at NASA and erratic funding at the FAA. This funding uncertainty has given rise to industry
concerns about the government’s commitment to long-term R&D programs. In contrast,
aeronautics R&D in the European Union (EU) receives sustained support from governments
at all levels and is targeted to strengthening the competitiveness of European firms. As the
sole aircraft producer in Brazil, Embraer has benefited from government efforts by BNDES
and the Financiadora de Estudos e Projetos (FINEP) to support aerospace innovation
through R&D debt financing.
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The R&D priorities of governments are not necessarily the same as those of industry,
particularly in constrained budget environments.

Government R&D resources may be targeted to research on long-term projects to address
broad, systemic issues rather than to develop discrete technologies at higher technology
readiness levels (TRLs). U.S. business jet industry representatives report that the limited
NASA research available to them generally is not at a high enough TRL to justify the
follow-on investment necessary to bring a product incorporating the research to market. One
area in which the United States, the EU, and Canada have invested in projects at higher
TRLs is in improving the environmental efficiency of aircraft (increasing value while
reducing resource use and environmental impact).

Business Innovation

Business jet producers have adopted a variety of business innovation strategies to
improve competitiveness through balanced portfolios of products incorporating both
large-scale and incremental innovations, lean management principles, design and
manufacturing efficiencies, and cost reductions.

Although business innovation strategies are unique to individual companies, several
common approaches were noted. With respect to product development, business jet OEMs
typically seek to maintain a balanced portfolio of new (clean sheet), derivative, and
incrementally improved products. OEMs are also increasingly partnering with their suppliers
to share the costs and risks associated with new product development. In addition, business
jet OEMs have adopted lean management principles to minimize waste and to improve
responsiveness to change. Moreover, many OEMs have refocused on their core
competencies (e.g., design, engineering, integration, and final assembly) in the aftermath of
the economic downturn.

Certification

Constraints on FAA resources, including engineering and technical skills, coupled with
fluctuating funding levels, have lengthened certification cycles for U.S.-assembled
business jets, and reportedly undermine U.S. business jet industry competitiveness.

According to the FAA, the needs of the business jet industry are expanding at a rate that
exceeds FAA resources. OEMs have stated that the most pressing problem is the timeliness
of certification review. Resource constraints have led the FAA to institute a “sequencing
policy” to prioritize which certification projects will be worked on and which will be
delayed. According to the General Aviation Manufacturers Association, these constraints
affect manufacturer and supplier decisions to invest in new projects, expand facilities, and
increase employment. In addition, according to U.S. industry representatives, delays in FAA
certification put U.S. manufacturers at a competitive disadvantage if foreign companies are
able to obtain certification more quickly from their national authorities and get their
products to market sooner. According to FAA data, the certification process in the United
States averages 43 months for a business jet; thus, technologies that were new at the
beginning of the project may be outdated by the time of certification. However, regulatory
authorities in Brazil, France, and Canada also may take a long time to certify aircraft
produced in their countries. The predictability and consistency of certification decisions both
within the United States and across countries also is a substantial concern reported by
OEMs. The FAA recognizes the problem of regulatory inconsistency and has in place
internal mechanisms intended to promote harmonization.
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Future Competitiveness

The future competitiveness of the U.S. business jet industry may be influenced by a
number of factors that create uncertainty for U.S. OEMs.

Changes to factors affecting the U.S. competitive landscape for business jets occur over a
long time period, often creating market uncertainty for U.S. OEMs seeking to expand their
product portfolio and customer base. These factors include regional demand, new entrants in
the industry, workforce characteristics, and government regulations affecting the
environment, airspace, or fees/taxes. In some cases, the impact of these changes may benefit
U.S. industry, such as the opening of airspace in China, whereas other changes may pose
challenges, such as proposed fee increases in Europe.

XXiv



CHAPTER 1
Introduction

Scope

The United States is the leading global producer of business jet aircraft (“business
jets”). It is home to three producers and their business jet operations, as well as certain
production activities by foreign-based producers. With the world’s largest fleet of
operating business jets, the United States is also the largest market. Despite
historically strong demand for its products, the U.S. business jet industry is
confronting several recent challenges, including the global economic recession; shifts
in market demand from North America and Europe to rapidly growing economies
elsewhere, particularly in Asia; and new producers entering the market, affecting the
U.S. industry’s future competitiveness worldwide.

Business jets are used by corporations, individuals, and leasing firms as tools to
enhance business productivity by transporting employees, customers, suppliers, and,
to a lesser extent, parts or other assets quickly, often to locations not easily accessible
through commercial airline service.® Other reported advantages of business jet travel
over commercial airlines include employee time savings, increased worker
productivity, protection of intellectual property by permitting private communications
en route, and improved customer interaction and support. To meet the specific needs
of customers, business jets are designed and produced across an array of sizes,
capacities, and capabilities, ranging from small-cabin jets designed for traveling short
distances to much larger capacity jets with transoceanic capabilities.?

This report provides an overview of the global industry, supply chains, and market for
business jets. It discusses government policies that affect the business jet industry in
two distinct areas: (1) policies that promote innovation and research and development
(R&D) activity, and (2) government financing mechanisms that support export sales
and customer credit and more general corporate activities, including R&D, capital
investment, employment, and workforce training. Factors that may affect the future
competitiveness of the U.S. business jet industry are also discussed.

The report responds to a request by the House Committee on Ways and Means
(Committee) for information and analysis regarding the structure and factors affecting
the competitiveness of the U.S. business jet aircraft industry in the United States,
Brazil, Canada, China, and Europe, focusing primarily on the 2006-11 time period.®
The Committee requested that the U.S. International Trade Commission
(Commission) provide a report to include the following:

*  Anoverview of the structure of the global industry, including supply chain
relationships and foreign direct investment;

L HBC, written submission to the USITC, October 5, 2011, 4.

2 See chapter 3, “Global Industry,” for further information on product segments and
characteristics.

3 A copy of the letter from the Committee requesting this factfinding investigation is provided in
app. A of this report. As identified in the request letter from the House Ways and Means Committee,
the focus of this investigation is on business jets at or below 50,000 pounds MTOW.
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*  Anoverview of the global market for business jet aircraft and of recent
developments, such as the economic downturn, that may have affected
demand;

. An examination of production, consumption, sales, financing mechanisms,
R&D, and business innovation;

* Information on government policies and programs that focus on or otherwise
involve the industry, including policies and programs affecting financing,
aircraft R&D, and certification; and

»  Adiscussion of factors that may affect the future competitiveness of the U.S.
business jet aircraft industry, such as workforce characteristics, changes in
regional demand, and new or growing entrants through 2028.

The Committee requested that the Commission provide its report in 11 months and
rely primarily on publicly available information. The business jets examined in this
study fall into three generally recognized product segments: very light, light, and
medium to super midsize jets.*

Organization of the Report

The remainder of this chapter describes the report approach and provides a brief
overview of business jet development. Chapter 2 describes the structural
characteristics and identifies the factors of competitiveness for the global business jet
industry. Chapter 3 begins with information on the global business jet industry,
identifying major producers, product segments, and other industry indicators and
presenting data on aircraft deliveries. The industries in the United States, Brazil,
Canada, China, and the European Union (France)® are examined relative to their
respective deliveries, production facilities, supply chain relationships, workforce
characteristics, and foreign direct investment, among other factors. Chapter 4 provides
an overview of the global market for business jets, and identifies and describes leading
markets and consumers, as well as key factors affecting global demand, including the
impact of the economic recession. Chapter 5 examines technological and business
innovation in the business jet industry, including innovations in product development
and business processes, the role of risk-sharing suppliers in R&D, government R&D
support in the United States, Brazil, Canada, and France, and the effect of government
regulation, especially with regard to certification. Chapter 6 provides an overview of
the types and role of financing mechanisms, both private and public, in the production
and sale of business jets. The report concludes with a chapter outlining the factors
affecting the long-term competitiveness of the U.S. business jet industry, including
workforce characteristics, shifts in regional demand, new and emerging entrants, and
government policies and regulations.

Appendices A and B reproduce the Committee’s request letter and the Federal
Register notice, respectively. Appendix C contains the calendar of witnesses

4 For the purposes of this study, the very light segment includes business jets up to 12,500 pounds
MTOW, the light segment includes business jets from 12,501 to 30,000 pounds MTOW, and the
medium to super midsize segment includes business jets from 30,001 to 50,000 pounds MTOW.

® There is one major business jet producer in Europe—Dassault Aviation of France.



appearing at the Commission’s public hearing, while appendix D summarizes the
positions of the interested parties who appeared at the Commission’s hearing and/or
submitted written statements in conjunction with this investigation.

Approach

In responding to the Committee’s request, the Commission gathered information from
a variety of industry and public sources. Information on the global business jet
industry and market for this investigation was obtained from written submissions
received in response to the Commission’s Federal Register notice announcing
institution of the investigation;® testimony at the Commission’s public hearing in this
investigation, held on September 28, 2011; and extensive interviews during
factfinding fieldwork with U.S. and foreign producers, suppliers, and regulatory
officials both in the United States and in the major foreign producing countries of
Brazil, Canada, and France.” Other key sources of information were academic papers;
business and industry publications; company Web sites; and reports by U.S. and
foreign government agencies.

To discuss and analyze the structure and factors affecting the competitiveness in the
global business jet industry, as requested by the Committee, the Commission
identified the structural characteristics of the industry. These characteristics include
few firms, significant barriers to entry, and competition based on products that are
differentiated by functionality, technological content, price or value, and other unique
features. Other key characteristics of this industry include complex manufacturing
processes, risk sharing with suppliers, globalized supply chains, and continuous
innovation. The Commission used these characteristics to identify factors likely to
affect the competitive positions of global business jet producers. Based on this
framework, primary competitive factors in the global business jet industry include
product differentiation and innovation, production costs and efficiency, access to
skilled labor and capital, corporate aircraft manufacturing experience, marketing
expertise, customer loyalty, provision of support services, and certification. These
competitive factors relate directly to the structural characteristics of the industry and
to the abilities of business jet producers to provide customer value, while at the same
time strategically positioning themselves in the global business jet market.

® A copy of the Federal Register notice is provided in app. B of this report.

" As detailed in chapter 3, “Global Industry,” the nascent business jet industry in China had not
produced or sold any aircraft up to the time of this report’s publication, although the industry is
pursuing design, development, and financing for future business jet production. Information regarding
the industry in China was gathered from public reports, hearing testimony, interviews with industry
representatives, and other public sources.
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Business Jet Development

The development of a new business jet is a costly and lengthy process from design to
certification, and requires a very substantial financial commitment. The cost typically
ranges between $500 million and $1 billion, depending on whether the aircraft is
newly designed (“clean sheet”) or created from an earlier model (derivative design).®
Another option for producers is to perform “block point changes,”* such as an upgrade
to a new engine, about five years after the initial introduction of the aircraft to attract
and retain customers who are interested in the latest technologies. Innovation and
product improvement are critical to the success of business jet original equipment
manufacturers (OEMS), driving significant investment in R&D and the development
and adoption of new technologies.

The principal stages of aircraft development are design, manufacturing, assembly, and
testing and certification (figure 1.1), with varying complexities and time frames
depending on product characteristics. The manufacturing process is highly capital
intensive, with computer-aided design and manufacturing (CAD/CAM) technology
widely employed in the design and assembly of business jets. The manufacturing
facilities and production equipment of the producers are generally similar, and the
basic assembly process has not changed in recent years. Business jets are assembled in
large hangars on long assembly lines by teams of workers. In some cases, production
lines for other types of aircraft run parallel to the business jet line. Production
equipment is purchased, as necessary, to keep up with the latest technological
developments. Business jets are typically made to order for particular customers, with
little to no inventories of new aircraft held by OEMs."° Business jet OEMs have
generally adopted lean manufacturing principles throughout their production processes
to reduce costs and improve efficiencies. All OEMs have close relationships with their
supply chains and source globally for the best cost/quality and most advanced systems
and components. OEMs typically engage in risk-sharing partnerships with key
suppliers to share production and development costs of business jet programs and
important technologies. Because sales of business jets are denominated in U.S.
dollars, OEMs with non-U.S. production facilities may be exposed to exchange rate
risks.

Another critical step in the process of launching an aircraft is the certification process.
All aircraft, including business jets, must be certified as meeting prescribed safety
standards by the national aviation authority where production occurs, such as the
Federal Aviation Administration (FAA) in the United States. This process is not only
costly, but is often lengthy and complex, with business jet certification taking an
average of 43 months in the United States."" These development challenges and
factors of competitiveness will be discussed in greater detail in subsequent chapters in
this study.

8 USITC, hearing transcript, September 28, 2011, 83 (testimony of Bob Blouin, HBC); industry
representatives, interviews by USITC staff, Wichita, KS, July 2011.

® Changes to an aircraft’s design that are bundled together and incorporated into a newly
manufactured aircraft that is part of an existing aircraft model or series. See the glossary for more
information.

19 Inventories of used aircraft, however, are often a barometer of industry health and influence
new aircraft demand. See chapter 4, “The Market for Business Jet Aircraft,” for more information.

L EAA, written submission to the USITC, October 11, 2011.
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CHAPTER 2
Industry Characteristics and Factors of
Competition

Summary

The global business jet industry®® currently consists of six major manufacturers, three of
which are U.S.-headquartered. The remaining companies are headquartered in Canada,
France, and Brazil, but each has some production activities in the United States. The
companies compete globally in the business jet market on the basis of the functionality,
unique characteristics, and price of their aircraft. Barriers to entry into the industry are high,
so the number of OEMs is relatively low. Product differentiation, enabled by technological
innovation, is a key structural feature of this industry. Through product differentiation,
manufacturers have been able to expand sales by providing business jet options across a
broad range of aircraft sizes, capabilities, and prices.*® The most important competitive
factors identified by the Commission for this industry include production cost and
efficiency; access to capital and skilled labor; manufacturing infrastructure; marketing
expertise; the ability to maintain customer loyalty through aftermarket support, product
innovation, and company reputation; and experience in designing and producing business
jets.”® These factors are also significant barriers to entry for firms seeking to enter the
market.

Structural Characteristics

The most important structural characteristics of the global business jet industry are the small
number of firms, significant barriers to entry, and product differentiation. Other key
characteristics of this industry include complex manufacturing processes, risk sharing with
suppliers, globalized supply chains, and continuous innovation.

Industry Competition

The business jet industry is characterized by a small number of firms and certain competitive
factors that pose significant barriers for new firms to enter the industry.*’ In this type of
market structure, pricing, production, and investment decisions are strategic choices. The
outcomes or “payoffs” from these decisions depend not only on the choices that a particular
company makes, but also on the decisions made by competitors, since only a few firms are
competing in the market. In other words, industry participants must respond to a decision by

13 As identified in the request letter from the House Ways and Means Committee, the focus of this
investigation is on business jets at or below 50,000 pounds MTOW.

14 Starry and Bernstein, “The Economics of Private Business Jet Travel,” 2008, 38. For more information
on business jet demand see chapter 4, “The Market for Business Jet Aircraft.”

1% According to Porter, a company’s competitive advantage in any industry is achieved either through
providing a product at the lowest cost, or providing a product in a unique way that creates more buyer value
than its competitors. Porter, “Competition in Global Industries,” 1986, 20.

16 Demand factors are analyzed in chapter 4, “The Market for Business Jet Aircraft.”

17 Grant, Contemporary Strategy Analysis, 2007, 78.
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any other firm to remain competitive. For these reasons, the structure of the business jet
industry is considered to be an oligopoly.* Oligopolies can include either homogenous or
differentiated products. In a product-differentiated market, the success of a company
depends on the type of product that it offers. A study of price competition in an oligopoly
framework found that competition is “tougher” when products are not differentiated.™

Competition in the global business jet industry largely occurs within the market structure of
a product-differentiated oligopoly. Currently there are six global OEMs competing in the
business jet segments that are within the scope of this investigation. Both academic and
industry analysts have cited significant barriers to entry for new firms to the business jet
industry that have kept the number of OEMs low, although several new companies are
poised to enter the market. Business jet OEMs compete in the global market by strategically
positioning themselves in various market segments and by offering similar but differentiated
products within these segments. These products offer specific attributes to individual
customers that may vary in terms of aircraft functionality, technological content, price, and
brand reputation for customer service and safety.?

The importance of product differentiation and strategic market positioning in the global
business jet industry is illustrated by the number of market segments and models in which
the OEMs compete. Business jets range in size from small, four-passenger jets designed for
short flights to large-cabin aircraft that can fly great distances nonstop.?* Roughly 206
models of business jets have been introduced across all business jet segments, including
those outside the scope of this study.?? Manufacturers produce business jets for specific
segments that are based on range, speed, cabin size, and price, with individual company
success often depending on the market segment(s) in which they sell.®® For example,
industry sources report that larger business jets tend to be more profitable than the smaller
aircraft, which have faced the largest declines in sales to price-sensitive customers since the
downturn in the global economy.” The medium to super midsize category is the only
segment in which all six manufacturers compete.?

Related to the role of product differentiation, the business jet market is also highly value
oriented, with competition based on a firm’s pricing strategies in each niche.?® These

18 Mustilli and 1zzo concluded that the business jet industry tends toward oligopoly due to the presence of
high barriers to entry. The barriers they cited included economies of scale; specialized complementary assets,
such as brand loyalty and customer service networks; and corporate management ability. Mustilli and Izzo,
“Competition, Technology Innovation, and Industrial Structure,” 2009, 110. However, there is no single
theory of oligopoly because the behavior of oligopolistic firms depends on the strategic decisions of these
firms and how their rivals react. For a more complete discussion of competition within an oligopoly
framework, see Pindyck and Rubinfeld, Microeconomics, 2005, 441-68.

1% Mazzeo, “Competitive Outcomes in Product-Differentiated Oligopoly,” 2002, 720.

2 According to one industry source, for example, suppliers generally provide the same avionics to
business jet OEMs. With such commonalities, OEMs must differentiate their aircraft either with the pilot or
passenger experience in the cockpit or cabin. Industry representatives, interviews by USITC staff, Wichita,
KS, July 2011.

21 Bunce, on behalf of the General Aviation Manufacturers Association (GAMA), written testimony to
the USITC, September 9, 2011, 3.

2 ysITC, hearing transcript, September 28, 2011, 208 (testimony of Michael D. Chase, Chase &
Associates). This industry participant noted that the spectrum of aircraft available has grown almost
exponentially over the past 15 years. The 206 models of business jets include those of Airbus and Boeing,
which are outside the scope of this investigation.

2 USITC, hearing transcript, September 28, 2011, 157-58 (testimony of Robert Wilson, Honeywell
Aerospace).

24 USITC, hearing transcript, September 28, 2011, 44 (testimony of Robert Morin, Ex-Im Bank).

% Starry and Bernstein, “The Economics of Private Business Jet Travel,” 2008, 39.

% USITC, hearing transcript, September 28, 2011, 228 (testimony of Richard Aboulafia, Teal Group
Corporation).
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strategies reflect a “price-performance” continuum that takes into account customer value or
aircraft utility per dollar spent.?” Therefore, cost pressures are important in the business jet
industry, with each OEM competing on its ability to provide the most per dollar in
innovation and customer satisfaction.?

Barriers to Entry and Potential for New Entrants

Barriers to entry in the global business jet industry cited by researchers and industry analysts
include, among others, the high initial capital investment required to build a business jet, the
organizational and technical ability to design, certify, and manufacture products requiring
multiple and complex technologies, and the need to establish after sales support.? Industry
sources indicate that it typically costs between $500 million and $1 billion to develop a new
business jet program.®* Moreover, much of this investment involves upfront costs, which
tend to be highly risky due to the uncertainty of aircraft certification and the number of years
required to recoup the investment.** Government certification® is a “multifaceted and highly
technical” process that can be a significant barrier to entry in the global business jet industry
due to the time and cost involved.*® Barriers to entry provide advantages to established firms
and determine the extent to which an industry can, in the long run, enjoy profits above the
competitive level.** However, the extent to which such barriers are effective in deterring
new entrants depends on the specific resources and capabilities that potential new entrants
possess to meet the demands of the market.®

New entrants to the business jet industry may influence existing OEMs in two ways. They
could either put downward pressure on the prices of existing aircraft models if the new
entrant offered “more for less,” or they could expand the existing market by drawing in new
participants, such as owners of turbopropeller aircraft and used business jets. To illustrate
one impact of new entrants on the business jet industry, figure 2.1 shows a simple
microeconomic model of supply and demand for a business jet OEM that depicts the effect
of an increase in the number of suppliers on quantity and price. As indicated in figure 2.1, an
existing firm faces a potential loss of sales and downward pressure on its aircraft price when a
new competitor comes into the market selling a business jet with higher technological
content to the same customers that would likely buy jets from established manufacturers.
This loss of sales could be limited if the new entrant creates a market niche that attracts

21 USITC, hearing transcript, September 28, 2011, 158-59 (testimony of Robert Wilson, Honeywell
Aerospace). Cho discusses business jet market niches as being identified by the price-performance
continuum. Cho, “A Chain-Type Price Index for New Business Jet Aircraft,” 2006, 46.

2 USITC, hearing transcript, September 28, 2011, 158 (testimony of Robert Wilson, Honeywell
Aerospace).

2 Mustilli and Izzo, “Competition, Technology Innovation, and Industrial Structure,” 2009, 110; USITC,
hearing transcript, September 28, 2011, 154-55 (testimony of Bob Blouin, HBC). The competitive factors
discussed in the following section also serve as barriers to entry.

% USITC, hearing transcript, September 28, 2011, 83 (testimony of Bob Blouin, HBC); industry
representatives, interviews by USITC staff, Wichita, KS, July 2011.

31 According to one industry source, when a business jet manufacturer embarks on building a new
aircraft, it is such an extensive risk and so costly that the manufacturer is “gambling the company.” USITC,
hearing transcript, September 28, 2011, 267 (testimony of Heidi Wood, Morgan Stanley).

%2 |n the United States, the FAA is responsible for developing aircraft safety standards and for certifying
that aircraft operated in the United States meet these safety standards. USITC, hearing transcript,
September 28, 2011, 15-16 (testimony of Dorenda Baker, FAA). In addition to the FAA, airworthiness
authorities in most other countries either follow the standards and requirements of the FAA or promulgate
their own.

3 USITC, hearing transcript, September 28, 2011, 154 (testimony of Bob Blouin, HBC); USITC, hearing
transcript, September 28, 2011, 16 (testimony of Dorenda Baker, FAA).

% Grant, Contemporary Strategy Analysis, 2007, 76.

% Grant, Contemporary Strategy Analysis, 2007, 78. For example, Embraer was a strong participant in
the regional jet market before entering the business jet market.
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FIGURE 2.1 Effect of new entrant into a product differentiated oligopoly

The increased pricing pressures faced by existing business jet producers from new entrants into the
market may be illustrated by an oligopoly model of a firm selling differentiated products in the
market.? In this context, an OEM has control over the prices of its aircraft and faces a downward
sloping, individual market demand curve for the particular jet aircraft that it produces, rather than an
“industry-wide” demand curve. Thus, the demand curve (D1) faced by an OEM is for a particular model
of business jet. However, while OEMs produce differentiated products in this example, the products are
still substitutes in the sense that if a customer buys a business jet from one OEM, this customer will not
buy a similar business jet from another OEM. The OEM maximizes its profit by producing at Q1 where
marginal revenue (MR1) equals marginal cost (MC) at point B;. The OEM receives a price of Py for
each jet sold. Total revenue is equal to the area 0 P1 A1 Q1.

The entrance of a new firm into this specific market segment is illustrated by both the demand and the
marginal revenue curves shifting inward to D, and MR, respectively, depending on the output of the

new competitor. Sales for the existing OEM fall to Q> and the price falls to P,. Overall revenue declines
also, to 0 P2 A2Qo.

While the graph suggests a decrease in quantity and price due to a new entrant in the market, a
fuller model could leave the change in quantity and price ambiguous for any particular OEM. For
example, a new entrant could come into this market with a new model that attracts new customers, with
the result that the demand curve D1 does not shift inward, or the shift is less. Similarly, business jet
OEMs producing in different segments than the new entrant—for example, in medium or large-cabin
aircraft versus light or very light jets—may experience little impact on sales, as demand is conditioned
on the specific requirements for aircraft in these segments.
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®Adapted from Wiens, “Differentiated Oligopoly,” http://www.egwald.ca/economics/monopolistic.php (accessed
November 10, 2011).
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additional customers to the market. However, if business jets from new entrants substitute
for existing models, existing producers will feel additional pressure to lower prices to regain
market share and sales. In the longer term, a possible impact from a new entrant could be
that the new entrant’s customers will later upgrade to larger or different aircraft, expanding
future sales for other companies and business jet models.

Complex Design and Manufacturing Processes

Business jets are complex product systems that integrate many interrelated components and
subsystems using multiple technologies. Due to the number of technologies involved,
business jets are typically built in collaboration with a sizable number of suppliers.*® The
industry is highly capital intensive, with CAD/CAM widely used in design and to integrate
different components. Many new developments in business jet manufacturing involve
computerized controls and automation designed to improve assembly, as well as to lower
energy consumption and pollution. Innovative manufacturing techniques, including lean
manufacturing, can also lead to significant productivity gains, cost savings, and better
customer service.® The use of composite materials is also increasing.®® Composite
materials, which are structural materials made up of two or more contrasting components,
are used to build aircraft that are lighter than aluminum models.*®

Risk Sharing

Risk sharing is a common practice in which OEMSs partner with a supplier in developing a
new aircraft.”’ Partnering with specific suppliers is a risk-management strategy that allows
OEMs to adopt the most advanced technologies suited to their individual jet aircraft while
sharing the financial costs and risks associated with aircraft and system development.** Risk
sharing also allows an OEM to lower its cost on a new aircraft, thus enabling a lower sales
price.”” Risk-sharing partners may be expected to devote time, labor, capital, and research
and development (R&D) resources to design a specific part or system and ensure that the
final aircraft product meets FAA certification and quality standards.*® In exchange, these are
assured of a guaranteed parts supply arrangement if the aircraft is produced.

% Production of a business jet relies on the precise and accurate alignment and mating of six major
subassemblies. These include the fuselage or body, empennage or tail assembly, wings, landing gear, engine,
and flight control systems and instruments. See Madehow.com, “How Business Jets Are Made,” n.d.
(accessed November 10, 2011).

37 Industry representatives, telephone interview by USITC staff, November 2011; industry
representatives, interviews by USITC staff, Sdo José dos Campos, Brazil, September 2011. See also chapter
5, “Technological and Business Innovation.”

% Industry sources indicate that use of composite materials is increasing at an even faster rate in
production of large commercial aircraft due to fuel efficiency concerns. Industry representatives, telephone
interview by USITC staff, November 2011.

39 Madehow.com, “How Business Jets Are Made,” n.d. (accessed November 10, 2011).

“0 Risk-sharing partnerships can also occur among component suppliers.

! Industry representatives, interviews by USITC staff, Wichita, KS, July 2011. According to one
industry source, the typical job for a supplier used to be to “build to print,” under which U.S. business jet
producers typically designed an aircraft and certain parts, and their suppliers produced them to the
specifications provided. The supplier would then charge its startup costs to the OEM as a one-time
nonrecurring charge. With risk sharing, the supplier carries this charge, but receives a longer contract for
sales and service. See also USITC, Competitive Assessment of the U.S. Large Civil Aircraft Aerostructures
Industry, 2001, 2-8.

42 Industry representatives, interviews by USITC staff, Wichita, KS, July 2011.

“usITC, Competitive Assessment of the U.S. Large Civil Aircraft Aerostructures Industry, 2001, 2-8.
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Supply Chains and Globalization

Business jet OEMs source their products worldwide to obtain the most appropriate and
highest-quality technology for a given aircraft program. For example, Brazilian-based
Embraer has indicated that it has suppliers in a number of U.S. states and its aircraft include
50-70 percent U.S. content.*

In addition to appropriate technology, the global supply chain for business jets is motivated
by a number of other factors. First, some aircraft parts have become “commoditized” over
time, thus allowing manufacturers to source these parts globally at lower cost.** Second,
manufacturers can also save costs by relocating labor-intensive operations to lower-cost
labor destinations. For example, both Cessna and HBC have component manufacturing
facilities in Mexico; Cessna estimates that its operations in Mexico could grow to account
for 10 to 15 percent of all production hours over the next several years.* Third, by locating
manufacturing or assembly facilities in the United States, foreign-owned manufacturers,
such as Dassault, Embraer, and Bombardier, are able to reduce their exposure to foreign
exchange risk, since business jets are typically priced in dollars.*’ For example, it has been
suggested that Embraer has moved production to the United States in part to take advantage
of the dollar’s weakening value over the past few years* and reduce its exposure to
exchange rate risk.

Innovation and R&D

Continuous innovation in aircraft design and performance are important structural features
of the business jet industry.* Global business jet producers innovate through newly
designed business jets that start from a “clean sheet” of paper, or through jets with updated
electronics systems (avionics), engines, and interiors that are variants or derivatives of
existing models. The innovations in the derivative models may be incremental, whereas
more radical innovation occurs with the introduction of a new clean sheet model. Both
clean sheet and derivative business jet design and production involve significant investments
in R&D.

* Industry representatives, interviews by USITC staff, Sdo José dos Campos, Brazil, September 2011.

4 Industry representatives, interviews by USITC staff, Wichita, KS, July 2011.

6 Bunce, on behalf of GAMA, written submission to the USITC, September 9, 2011, 3.

47 USITC, hearing transcript, September 28, 2011, 217-18 (testimony of David Strauss, UBS Investment
Research); industry representatives, interviews by USITC staff, France, October 2011.

“8 The dollar has declined relative to the Brazilian real, the euro, and the Canadian dollar over the last
few years. One analyst has suggested that the appreciation in the real and high real-wage inflation in Brazil
are at least partially responsible for Embraer’s recent move to establish a new production line in Florida
rather than expand capacity in Brazil. USITC, hearing transcript, September 28, 2011, 250 (testimony of
David Strauss, UBS Investment Research).

49 A study of industry structure and innovation suggests that convergence to an industry’s “technological
frontier,” i.e., the eventual adoption of the innovations that are available to, and feasible for, a particular
industry, is a necessary condition for firm survival in a highly competitive oligopolistic industry. See, for
example, Bonaccorsi, Giuri, and Pierotti, “Technological Frontiers and Competition in Multi-technology
Sectors,” 2005, 39.

50 Industry representatives, interviews by USITC staff, Paris, France, October 2011. A “clean sheet”
aircraft is newly designed.
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While innovation is a key market driver affecting firm behavior, the pace of its introduction
into specific business jet models may be uneven for several reasons. For example, consumer
preferences for specific business jet characteristics can result in tradeoffs and variations in
overall technological efficiency among business jet models.>* Consumers’ brand loyalty and
the costs they would incur in switching to a new product, as well as an OEM’s ability to
continue strong sales from a particularly robust technological platform, can also result in
delays in introducing more innovative product features.>? For these reasons, along with the
regulatory requirements and costs associated with business jet improvements, strategies for
introducing technological innovation are key competitive factors for OEMs.

More stringent regulations also drive innovation in the business jet industry. For example,
industry sources have noted that the European Union (EU) Emissions Trading Scheme
(ETS), designed to reduce greenhouse gas emissions, went into effect in January 2012 for
flights going into and out of the EU. The ETS requires manufacturers of aircraft, including
business jets, to focus on the jets’ carbon footprint, which may provide an incentive for
future engine and aerodynamic development.>®

Competitive Factors

Various factors affect the ability of a business jet producer to provide customer value and to
position itself strategically in the global business jet market.> These competitive factors
include (1) production factors (production efficiency, access to skilled labor and capital), (2)
manufacturing infrastructure, (3) marketing expertise, (4) brand loyalty, (5) support services,
(6) OEM core capabilities, strategy, and experience, and (7) certification (table 2.1). As
noted in the following discussion, these competitive factors also serve as barriers to entry:
for example, they may give existing OEMs significant cost advantages over potential
entrants. Also, in a product-differentiated market such as business jets, it is not only costly
for potential new entrants to develop new, niche products with high technological content, it
is also difficult for them