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ABSTRACT

On September 23, 1997, at the request of the House Committee on Ways and Means
(Committee),! the United States International Trade Commission (Commission) instituted
investigation No. 332-384, The Changing Structure of the Global Large Civil Aircraft Industry
and Market: Implications for the Competitiveness of the U.S. Industry, under section 332(g) of
the Tariff Act of 1930, for the purpose of exploring recent developmentsin the global large civil
aircraft (LCA) industry and market. Asrequested by the Committee, the Commission’ sreport on
the investigation is similar in scope to the report submitted to the Senate Committee on Finance
by the Commission in August 1993, initiated under section 332(g) of the Tariff Act of 1930
(USITCinv.No. 332-332, Global Competitiveness of U.S. Advanced-Technology Manufacturing
Industries: Large Civil Aircraft, Publication 2667) and includes the following information:

» A description of changesin the structure of the global LCA industry, including the
Boeing-McDonnell Douglas merger, the restructuring of Airbus Industrie, the
emergenceof Russian producers, and the possibility of Asian parts suppliersforming
consortia to manufacture complete airframes;

e A description of developments in the global market for aircraft, including the
emergenceof regional jet aircraft and proposed jumbo jets, and issuesinvol ving Open
Skies and free flight;

* A description of the implementation and status of the 1992 U.S.-EU Large Civil
Aircraft Agreement;

» A description of other significant devel opmentsthat affect the competitiveness of the
U.S. LCA industry; and

* Ananaysisof theaforementioned structural changesinthe L CA industry and market
to assess the impact of these changes on the competitiveness of the U.S. LCA
industry.

For the last 50 years, the United States has been the leading supplier of LCA to the world.
Changesin the structure of the global LCA industry and its market may ultimately affect the U.S.
industry’ s continued dominance, as competition increases and aspiring producers seek to enter the
market. The most notable structural change is the merger of Boeing and McDonnell Douglas,
which essentially reduced the globa LCA industry to two major LCA manufacturers -- Boeing
of the United States and Airbus Industrie, aconsortium of four European partners, headquartered
inFrance. Boeing hasgained significant resourcesfrom McDonnell Douglas, but facesnumerous
challenges as well. The ongoing restructuring of the Airbus business operations could, if
successful, significantly lower its cost of doing business and enhanceits competitive position vis-
avisBoeing.

New competition for Boeing and Airbus may come from Russiaand/or Asa. While the Russian
LCA industry hasalong history of aeronautical design and manufacturing for its own and former

! The request from the House Committee on Ways and Means is reproduced in full in appendix A.



Soviet bloc markets, capital constraints have caused significant delaysin bringing itsnew designs
to market. The industry has nearly collapsed since the breakup of the Soviet Union; industry
consolidation and corporate restructuring are essential to the industry’s survival. While the
current economic crisis in Asia has curtailed the availability of capital, Asian countries remain
resolute in their desire to manufacture LCA. Asia's high passenger traffic growth rates are an
incentive for Western producers participation in offset agreements, which would further Asian
understanding of aircraft and parts manufacturing processes.

LCA manufacturers are currently exploring two new types of aircraft, the 100- and 500-seat
aircraft. New entrants have a so focused on the 100-sesat aircraft as a strategic nichein which to
enter the LCA market. In spite of the strong interest in these new designs, particularly in the 100-
seater, their market potential remains unclear.

Copiesof the notice of investigation were posted at the Office of the Secretary, U.S. International
Trade Commission, Washington, DC 20436, and the notice was published inthe Federal Register
(vol. 62, No. 190) on October 1, 1997.2 A public hearing was held in conjunction with this
investigation on March 17, 1998.2  Nothing in thisreport should be construed to indicate how the
Commission would find in aninvestigation conducted under other statutory authority covering the
same or sSimilar subject matter.

2 Copies of the Commission’s notice of institution and the Federal Register notice areincluded in
appendix B.
3 A list of witnesses who testified at the hearing isincluded in appendix C.
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EXECUTIVE SUMMARY

This study was requested by the House Committee on Ways and Means in a letter dated
August 13, 1997. Asrequested by the Committee, the Commission’ s report on the investigation
issimilar in scopeto the report submitted to the Senate Committee on Finance by the Commission
in August 1993, initiated under section 332(g) of the Tariff Act of 1930 (USITC inv. No. 332-
332, Global Competitiveness of U.S. Advanced-Technology Manufacturing Industries: Large
Civil Aircraft, Publication 2667). For the current investigation, the Committee requested the
Commission to identify and discuss structural changes in the global large civil aircraft (LCA)
industry and market during 1992-97 that have affected the competitive position of the U.S.
industry, including the Boeing-McDonnell Douglas merger; the restructuring of AirbusIndustrie,
G.I.E.; theemergence of Russian L CA producers; the possibility of Asian partssuppliersforming
joint ventures and consortia to manufacture complete airframes; the emergence of markets for
regional and jumbo jets; and issues involving Open Skies agreements and free flight systems.

LCA are traditionally defined as civil aircraft with more than 100 seats and weighing over
33,000 pounds. Theglobal LCA industry includestwo major and one minor producer inthe West,
as well as two magjor producers in Russia. The two magor Western producers are U.S.-based
Boeing Co. and Airbus Industrie, G.I.E., a consortium of four West European producers--
Aérospatiale of France, Daimler-Benz Aerospace Airbus of Germany, British Aerospace Airbus
Ltd. of the United Kingdom, and Construcciones Aeronauticas S.A. of Spain. The remaining
Western producer, British Aerospace Regiona aircraft (United Kingdom), competes only in the
lower range (fewer than 128 seats) of the LCA market, and thus is a minor player in the global
LCA industry. Thetwo major Russian producers--11yushin and Tupolev--have along history of
LCA design and production for their domestic and former Soviet bloc markets, and are interested
in expanding to other export markets. Currently, the principal markets for LCA are the United
States, Western Europe, and the Asia-Pacific region.

Reflecting the cyclica nature of theglobal LCA industry, LCA ordersnearly quadrupled fromthe
1994 low of 273 unitsto 1,054 aircraft in 1997. Ordersfor narrow-bodied aircraft (with typical
seating for fewer than 200 passengers) accounted for 72 percent (761 aircraft) of these orders,
demonstrating the dominance of short- to medium-length, low-density flights in current airline
route structures. Wide-bodied aircraft (with typical seating for morethan 200 passengers), which
are often used on high-density routes, accounted for the remaining 28 percent (293 aircraft).

Overview of Competitiveness in the Global
LCA Industry

» Therehasbeenincreasing evidencethat operating cost hasreplaced technol ogy asthe primary
factor that airlines use to choose aircraft. Although an orientation toward technological
progress is till critical, it seems to be directed toward improving productivity within the
production process.

» Accessto capita from financial markets, government sources, risk-sharing agreements, and
foreigninvestment isthe paramount factor that determines competitivenessin thegloba LCA
industry. Other factors that affect competitiveness are design capabilities, manufacturing
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infrastructure, domestic market demand, corporate structure, market analysis capabilities,
purchase price and operating costs, product line and commonality, global support networks,
and certification of aircraft to Western airworthiness standards.

The U.S. and West European LCA Industries

The Boeing-McDonnell Douglas merger created a duopoly in the global LCA market
characterized by commodity-type pricing as Boeing and Airbus strive to maintain or gain
market share. The emphasis on value rather than technology in airline purchasing decisions
has contributed to the current pricing situation. To maintaintheir competitiveness, airframers
are pursuing internal cost-cutting strategies and demanding cost reductions from LCA
suppliers, stimulating further supply base consolidation.

Boeing acquired McDonnell Douglas with the reported intent to soften the cyclica
fluctuations of the LCA business and bolster Boeing's position in the shrinking defense
industry. Boeing may gain greater financial stability and cash flow; a quick-to-market entry
in the 100-seat niche with the addition of the MD-95 jetliner inherited from McDonnell
Douglas; and valuable L CA engineering, product devel opment, and production expertisefrom
McDonnell Douglas staff. Boeing faces significant management challenges, however, as it
works to merge the different corporate policies and cultures of the two companies.

Boeing’ spost-merger performance hasbeen characterized by lagging integration progressand
production problems that have led to poor financia performance, customer dissatisfaction,
and debt downgrading. Boeing’s ability to attain maximum operating potential hinges on its
ability to speed post-merger integration and stabilize LCA manufacturing before a
strengthened Airbus emerges from its restructuring.

Although Airbus’ scurrent organization asagroupement d’intérét économique (G.1.E.) offers
anumber of benefits, such as merging the technical strengths of the partners, freeing access
to large sums of capital, and pooling a large resource base, the G.I.E. structure lacks
centralized management and decision making that contributes to internal inefficiencies and
dowed responsiveness. To compete more effectively in the LCA market, Airbus has chosen
to restructure into a single corporate entity, which is targeted for completion by the end of
1999.

The restructuring to a single corporate entity should allow Airbus to become a more
formidable, profit-oriented competitor. The consolidation of decison making in a single
management structure will likely create a more responsive, efficient corporate organization.
Internal conflicts and self-imposed restrictions on operating flexibility, however, may hinder
achievement of itsfull potential.

While consortia can be an effective meansfor aircraft manufacturersto develop new aircraft
because of the benefits derived from pooling industrial, financial, and research and
development assets and sharing risks, the differing cultures, goals, and financial situations of
the individual partners raise internal conflicts that can undermine consortia stability. Two
such consortia--Aero International (Regiona) and Airbus Industrie Asia--were formed to
developa70-seat and 100-seat aircraft, respectively. Prolonged development problemsforced
the cancellation of both aircraft programsin 1998.
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Fewer business opportunities exist for suppliers to the LCA industry with the loss of
McDonndll Douglas and the lack of new program developments. According to globa LCA
suppliers, the supplier industry will likely experience further consolidation, increased
polarization between Boeing and Airbus, greater diversification into new products and
markets, atrend toward vertical integration and preferred supplier relationships, and continued
cost-reduction pressures from airframers.

Although opportunities exist for both airframers to increase sales to former McDonnell
Douglasoperators, Airbusmay be better positioned to gain market shareasairlinesencourage
competition and support a balance between the airframers, as indicated by recent orders.
L eading airlines emphasi ze the need to have two fully competitive playersin the LCA market
to ensure competitive pricing levels and sufficient aircraft selection.

The Russian LCA Industry

The Russian LCA industry has devoted all available resources during the last 10 years to
develop new LCA capable of competing in the global market with aircraft from Boeing and
Airbus. Principally because of alack of capital and a corporate structure that is not market
oriented, Russian producers are not likely to bein a position to secure global market sharein
the next 10 years.

The corporate structure of the Russian LCA industry continues to reflect the Soviet-era
system of unintegrated design bureaus and production facilities, resulting in digointed and
inefficient operations. The most significant competitive disadvantages resulting from the
absence of streamlined corporate structures are reduced accessto capital, diminished internal
decison-making capabilities, and inhibited ability to get products to market. Capital
deficiencies in the Russian LCA industry are presently of such a magnitude that companies
cannot meet even their most basic needs, such as worker salaries.

Other competitive disadvantages facing the Russian LCA industry include the absence of a
healthy and reliable supplier industry, deficiencies in market analysis skills and customer
support capabilities, no experiencein selling and servicing proven aircraft to market-oriented
airlines, the inability to offer a wide range of aircraft incorporating common features, a
financially strapped domestic market, and a lack of computerization in the design and
manufacturing infrastructure.

The Asian Aerospace Industry

In recent years, China, Korea, Indonesia, Singapore, Japan, and Taiwan have become
increasingly involved in aircraft-related programs through international collaboration and
indigenous aerospace projects. However, dueto the absence of acomprehensivetechnological
base for aircraft development, an overall lack of experience in al phases of an aircraft
manufacturing program, and lack of sufficient international and regional cooperation, Asian
nations appear unlikely to produce an internationally competitive LCA for at least 15-20
years.

Government support for the development of their aerospace industries is one of the Asian

LCA industries’ strongest competitive assets. However, the region’s recent economic crisis
has limited the availability of capita in Indonesia and Korea, consequently hindering
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aerospace development inthese countries. Koreaand Singapore have small domestic markets,
which could limit their ability to achieve scale economies on an indigenous aircraft program.
China, on the other hand, benefits from both government support for theindustry and alarge
domestic market, which have brought cooperative manufacturing arrangements and
transferable skills to the nation’ s aircraft factories.

» Avrdatively new development in the LCA industry isthe formation of Asian consortiain the
100-seat passenger jet market. Asian aerospace entities are attempting to form cooperative
arrangements with neighboring countries and Western producers to augment deficienciesin
indigenous aircraft production capabilities and distribute the risks of participation in an
aircraft program. Whileanumber of potential cooperative programshave been discussed and
some preliminary agreements have been signed, Asian consortia have thus far made little
progress.

The LCA Market

» Increased price competition and resulting cost pressures within the airline industry have
demonstrated a need for an airliner designed specifically for the 100-seat market. Further
development of the market for thisaircraft islikely to benefit Boeing and the U.S. aerospace
industry. Of the prospective entrants, Boeing is currently the manufacturer closest to
introducing an aircraft specifically designed as a 100-seater. Heightened competition in this
product niche would likely put comparatively more pressure on any regiona (19-70 seat)
aircraft manufacturers in the market, and make it more difficult for new producers--
particularly those from Asian countries--to succeed.

* In the short to medium term, it is unlikely that an Airbus product will threaten Boeing's
dominance in the over 400-seat market (the 747). Airbus plans to develop the A3XX, an
entirely new ultra-high capacity aircraft, to address the projected market above that occupied
by Boeing's current 747. Although the size of that market may ultimately be somewhat
smaller than early projectionsindicated, Airbusneedsacompletefamily of aircraft to enhance
its competitive position vis-avis Boeing. Boeing plans to develop a stretched mode of the
747 to enter thelower end of the ultra-high capacity market; such an aircraft will cost Boeing
substantially lessto devel op than acompletely new aircraft. Inthelonger term, itispossible
that asmaller derivative of the Airbus A3XX could provide competition for a stretched 747
mode!.

» Changesinexternal market factors, such asnew bilateral agreementsthat governinternational
traffic and developments in the air traffic control system, are not likely to affect Boeing or
Airbus differently. New bilateral Open Skies arrangements will increase the freedom of
airlinesto choose and expand service oninternational routes, and the eventual adoption of free
flight will forcetheair traffic control system to handleincreased air traffic. Asthese changes
are implemented, they will affect airline flight frequency and routing, and help to determine
the number and types of aircraft commercial airlines will operate.
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CHAPTER 1
INTRODUCTION

Scope of the Report

Following receipt of a request* on August 18, 1997, from the House Committee on Ways and
Means (Committee), the United States International Trade Commission (Commission) instituted
investigation No. 332-384, The Changing Structure of the Global Large Civil Aircraft Industry
and Market: Implications for the Competitiveness of the U.S. Industry, on September 23, 1997.
The Committee requested that the study be carried out pursuant to section 332(g) of the Tariff Act
of 1930.

The Committee asked the Commission to explore recent developments in the global large civil
aircraft (LCA)®industry during 1992-97,% including The Boeing Co. (Boeing)-McDonnell Douglas
Corp. (McDonndll Douglas) merger; the restructuring of Airbus Industrie, G.I.E. (Airbus); the
emergence of Russian LCA producers and the possibility of Asian parts suppliers forming joint
ventures and consortiato manufacture complete airframes; the emergence of marketsfor regional
and jumbo jets; and issues involving Open Skies agreements and free flight systems.

Theglobal LCA industry hastraditionally included manufacturersof civil aircraft with morethan
100 sests and weighing over 33,000 pounds. It includestwo maor and one minor producer in the
West, aswell astwo major producersin Russia. Currently, the principal markets for LCA are
the United States, Western Europe, and the Asia-Pacific region.

Thetwo major Western producers are U.S.-owned Boeing and Airbus, a consortium of four West
European producers--Aérospatiale of France, Daimler-Benz Aerospace Airbus of Germany,
British Aerospace Airbus Ltd. of the United Kingdom, and Construcciones Aeronauticas S.A. of
Spain. Theremaining Western producer, British Aerospace Regiona Aircraft (United Kingdom),
competes only in the lower range (fewer than 128 seats) of the LCA market, and thusisaminor
player intheglobal L CA industry. Thetwo major Russian producers--1lyushinand Tupolev--have
along history of LCA design and production for their domestic and former Soviet bloc markets,
and are interested in expanding to other export markets.

“In its request, the Committee indicated that it was seeking a report similar in scope to the report
submitted to the Senate Committee on Finance by the U.S. International Trade Commission in
August 1993. That report was initiated under section 332(g) of the Tariff Act of 1930 (USITC inv.
No. 332-332, Global Competitiveness of U.S. Advanced-Technology Manufacturing Industries: Large
Civil Aircraft, Publication 2667).

5 Page ix contains alist of acronyms used in this report.

% In many cases, events of 1998 are also discussed.
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Approach of the Study

Many sources of information were consulted for this analysis. Among these were in-person and
telephone interviews with domestic and foreign LCA and major subassembly manufacturers,
industry associations, airlines, and domestic and foreign government officials. Interviews and
plant visits were conducted in Belgium, China, France, Germany, Indonesia, Korea, Singapore,
Russia, the United Kingdom, and the United States. To gather information on changesin demand
for LCA, questionnaires were sent to the leading airlines based in the U.S., West European, and
Asia-Pacific markets. A public hearingwasheld on March 17, 1998, and testimony from hearing
and posthearing statements was integrated into this report.

Both qualitative and quantitative analyses were conducted to evauate the factors that affect the
competitiveness of the U.S. industry in the global LCA market. Qualitative analysis was used to
determinethe relative influence of factors such asthe Boeing-McDonnell Douglas merger and the
restructuring of Airbus in Chapter 3, the emergence of Russian producers in Chapter 4, the
possibility of Asian parts suppliers becoming capable of manufacturing complete airframes in
Chapter 5, and the market for 500-seat aircraft and the impact of Open Skies and free flight
systems on the LCA market in Chapter 6. Quantitative and qualitative analyses was used in
Chapter 6 to evaluate the degree of competition that is expected to devel op between LCA and 100-
seat aircraft.

Overview of Competitiveness in the LCA Industry

Determinants of Competitiveness

The determinants of competitiveness, discussed in detail in Chapter 2, are the template used to
conduct thequalitative analysisof the Russian L CA industry in Chapter 4 and the Asian aerospace
industry in Chapter 5. These determinants represent barriers to entry for new and aspiring
producersof LCA, but also serve asfactorsthrough which theglobal ly established manufacturers,
discussed in Chapter 3, compete. These determinants can be grouped into four categories: the
availability of capital, industrial and demographic characteristics, corporate characteristics, and
aircraft program characteristics. The extremely high level of financia investment necessary for
anew aircraft program isafundamental aspect of the global LCA industry. Manufacturers must
raise large sums of capital through financial markets, direct or indirect government aid, and risk-
sharing ventures designed to defer portions of costs.

The ability to raise capital must be matched by industrial and demographic characteristics of the
“home” country that support the production of LCA. These characteristicsincludeahighly skilled
and educated labor force, a significant domestic market for LCA, and a manufacturing
infrastructure with access to sufficient land and research and development facilities. A
manufacturer’ s corporate characteristics determine how well it makes use of these resources. A
corporate structure that encompassesflexibility, accountability, astrong credit reputation, and the
ability to adjust quickly to adynamic market isessential to establishing aglobal sales, marketing,
and support network.

At theindividua program level, an LCA manufacturer must consider its customers' costsaswell

asitsown. Operating costs and purchase price are critical factors for airlines to assess when
making acquisition decisions. For aparticular aircraft purchase, airlinesevaluatethetotal lifetime
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costs versus expected return using anet present value (NPV) calculation. Important determinants
of the NPV are the purchase price (including financing), expected lifetime maintenance and
operating costsbased on the projected use of the aircraft with respect to routes and passenger |oad,
andresalevalue. Aircraft characteristicsthat decrease operating costs are particularly important
and increase the appeal of an aircraft to airlines. For example, greater commonality’ and
technological advances that improve operating efficiency both reduce operating costs.

Factors Affecting Purchasing Decisions

Operating cost has been gradually replacing technology as the primary factor that airlines use to
choose LCA produced by the established manufacturers. The first indication of this shift began
after the deregulation of the U.S. airline industry in 1978, when carriers began to ingtitute
significant cost reductions and require manufacturers of LCA to produce more affordable and
efficient aircraft.® Although deregulation hel ped to increase aggregate sales and the efficiency of
L CA manufacturers, someindustry observersbelievethat the resulting environment hasadversely
affected the industry:

...[the] demand pull for technology has been diminished, the decline of airline
engineering accel erated, progress payments from launch customers dried up,
and close customer reationships and service weskened by leasing
intermediaries.’

The LCA industry has adjusted to these changing conditions with a revised approach to
competition, which is reflected by the president of Boeing's Commercial Aircraft Group noting
that his company has come close to exhausting technological evolutionsin its products.®® Thus,
instead of emphasizing the promotion of technological features and product support in the sale of
an aircraft, LCA manufacturers now typically promote a cost-focused package of features. Any
potential advantages of incorporating new technology are evaluated alongside airlines’ incentives
to continue using older aircraft that may be less efficient, but are already depreciated or available
at very low prices™ The Aerospace Industries Association of America, Inc. notes that an
orientation toward technological progressis still critical, but is directed more toward improving
the productivity within the production process (e.g., refinements in lean manufacturing) than in
incorporating technological advancesin the aircraft.”2

"“Commondlity” refersto the use of common features, parts, and systems across a specific
manufacturer’ s aircraft line. Appendix E contains a glossary of industry terms used in this report.

8 Kirkor Bozdogan, Massachusetts I ngtitute of Technology, telephone interview by USITC staff,
Dec. 22, 1997.

 Artemis March, The U.S. Commercial Aircraft Industry and its Foreign Competitors
(Cambridge, MA: MIT Commission on Industrial Productivity, 1989), p. 1; see a'so George
Eberstadt, “ Government Support of the Large Commercial Aircraft Industries of Japan, Europe, and
the United States,” contractor document for Office of Technology Assessment, Competing
Economies: America, Europe, and the Pacific Rim (Washington, DC: Congress of the United States,
1991), pp. 195-210.

° David Vadas, Aerospace Industries Association of America, Inc., telephone interview by USITC
staff, Jan. 6, 1998.

1 Artemis March, telephone interview by USITC staff, Jan. 5, 1998; and March, The U.S.
Commercial Aircraft Industry, pp. 5-6.

2 David Vadas, telephone interview by USITC staff, Jan. 6, 1998.
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Other industry observers note that technology can be akey factor in lowering operating costs and
enhancing safety,™® which makes it a central selling component.** The introduction of a new
aircraft offering lower operating costs through new technology may be more attractive than a
lower-priced aircraft that has achieved cost reductions due to improved production efficiencies.
However, since development of a new aircraft requires significant amounts of capitd, there are
clear cost advantages in not changing a model that has a strong sales record.

Organization of the Report

Chapter 2 provides a detailed, current discussion of the key determinants of competitiveness.
Chapter 3 examines the LCA industries of the United States and Western Europe, providing
background information; an analysis of the ongoing structural changes occurring in these
industries, including the Boeing-McDonnell Douglasmerger and therestructuring of Airbus; views
of suppliersand airlines, and implicationsfor the U.S. LCA industry. Thischapter also discusses
other changesintheWest European L CA industry, including thedevel opment of Europeanaircraft
consortia, and presents a description of the status of the 1992 U.S.-EU Large Civil Aircraft
Agreement. Implications for the competitiveness of the U.S. LCA industry are also anayzed.

Chapter 4 examines structural changes in the Russian LCA industry since the breakup of the
Soviet Union, and assesses the competitive potential of Russian producers based on the
determinants of competitiveness discussed in Chapter 2. Implicationsfor the competitiveness of
the U.S. LCA industry are also presented.

Chapter 5 examines the rise in Asian aerospace manufacturing ability and the efforts of Asian
manufacturersto form consortiafor the production of commercia aircraft--two significant global
industry developmentsin thelast 5 years. The aerospace industries of China, Korea, Indonesia,
and Singapore are examined in detail, including manufacturers, products, arrangements with
foreign aerospace concerns, and goals that each country has for its aerospace industry. This
examination isbased on the determinants of competitiveness discussed in Chapter 2. Implications
for the competitiveness of the U.S. LCA industry are also presented.

Chapter 6 assesses structural changesin the globa market for LCA. A discussion of new market
segments analyzes the market for 100-seat aircraft, and ultra high-capacity, or 500-seat, aircraft.
Theeffects of Open Skiesagreements and theimplementation of freeflight systemson thedemand
for LCA are examined. Implications of these structural changes for the competitiveness of the
U.S. LCA industry are also presented. Chapter 7 draws upon the previous six chaptersto form
conclusions about the effects of structural changesin the LCA industry and market since 1992 on
the competitiveness of the U.S. LCA industry.

3 Boeing Co. official, interview by USITC staff, Seattle, WA, Feb. 12, 1998.
4 David Mowery, Associate Professor of Business Administration, University of California at
Berkeley, interview by USITC staff, Washington, DC, Dec. 9, 1997.
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CHAPTER 2

KEY DETERMINANTS OF
COMPETITIVENESS IN THE
GLOBAL LARGE CIVIL
AIRCRAFT INDUSTRY

Overview

This chapter describes important determinants of competition in the large civil aircraft (LCA)
industry, and the mechani sms by which such determinants affect the ability of an aircraft producer
to enter and to succeed in the global market. While accessto capital isthe paramount determinant
of competitiveness in the global LCA market, other important determinants include a country’s
industrial and demographic characteristics such asdesign capability, manufacturinginfrastructure,
and the presence of a substantial domestic market. Corporate characteristics such as corporate
structure and market analysis capabilities, and complex program characteristics, including
arrangements with foreign aerospace entities, also determine market success.

Availability of Capital

The magnitude of the investment required to become a producer sets the highly capita-intensive
LCA industry apart from other manufacturing sectors; in fact, the level of financial investment
necessary to develop a new aircraft program often requires that producers effectively wager the
future of the company.’® Large sums of available capital are essential for new aircraft programs,
research and devel opment (R& D); new plant construction and facility expansions; subassembly,
parts, and material procurement; and the establishment of a global after-sales support network.
Such capital can beraised in financial markets, through partnersin risk-sharing ventures, and via
government aid. Importantly, much of the capital required is for up-front or “sunk” costs that
generally cannot be recovered by sdlling off underlying assets.’® Because of the nature of these
investments, established producerstypically enjoy acompetitive advantage, asthey usually have
more capital to draw on from previous program successes.” Moreover, incumbents with a

5 For example, the development costs incurred by Boeing in 1966 for its 747 program are
estimated to have been $1.2 billion--more than triple Boeing's total capitalization at that time. Office
of Technology Assessment, Competing Economies: America, Europe, and the Pacific Rim
(Washington, DC: Congress of the United States, 1991), pp. 15-16, as found in Laura D. Tyson and
Pei-Hsiung Chin, “Industrial Policy and Trade Management in the Commercial Aircraft Industry,”
Who's Bashing Whom? Trade Conflict in High-Technology Industries (Washington, DC: Institute
for International Economics, 1992), p. 167.

!¢ Gellman Research Associates, Inc. for the U.S. Department of Commerce, An Economic and
Financial Review of Airbus Industrie, Sept. 4, 1990, pp. 1-11.

¥ European agrospace industry officials, interview by USITC staff, Brussels, Mar. 31, 1998.
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successful history in the industry are likely to have a higher credit rating and greater access to
lower-cost commercia capital.

Financial Markets

As in other industries, the ability to raise capital in commercial markets is influenced by the
financial commitments, overall financia standing, and reputation or creditworthiness of the LCA
manufacturer. Raising capital in oneof theworld' sstock and bond markets requiresthe company
to meet certain standards, with each market setting its own requirements.’® Typically, these
requirements are a function of the company’ s net income, net tangible assets, and the number of
shares held by those outside the company (as opposed to the number held by insiders, who
generally do not trade their stock very actively).

Risk-Sharing Partnerships

The number of risk-sharing partnershipsisincreasing in the LCA industry. These partnerships
typically exist between suppliers and LCA manufacturers, or between individua airframe
manufacturers. Each partner assumes a portion of the financial risk of aircraft development and
production and, in some cases, the partners may work together as a single business entity on a
particular program.’® Risk-sharing partners can fill gaps in product lines, and may assist in
maintaining or achieving leadership in critical technologies.

A significant benefit of risk sharing is the LCA manufacturer's ability to defer a portion of its
production costs.?! Industry sources report that aregular subcontractor recoups its nonrecurring
costs up front from the LCA producer and isthen paid for each unit asit delivers the components.
However, arisk-sharing subcontractor proratesitsfixed investment costs, such astooling and test
equipment, over an agreed-upon number of aircraft, and shares in the risk of meeting this sales
goal. If thegoal isexceeded, therisk-sharing subcontractor recoupsits costs and earns additional
profit. If the goal is not met, the risk-sharing subcontractor must absorb a portion of its
nonrecurring costs.?

Governmental Sources

National governments can be important sources of capital in the LCA industry, and this source
typically iscritical to new producers because of the high barriersto entry intheindustry. Overall,
government financial assistance may bedirect or indirect. Althoughthe1992U.S.-EU LargeCivil

18 U.S. and European aerospace industry officials, interviews by USITC staff, Seattle, London,
Brussels, Bonn, Paris, and Toulouse, Feb. 10-12 and Mar. 30-Apr. 8, 1998.

1® European agrospace industry officials, interviews by USITC staff, London, Brussels, Bonn, and
Paris, Mar. 30-Apr. 3, 1998.

2 Artemis March, The U.S. Commercial Aircraft Industry and its Foreign Competitors
(Cambridge, MA: MIT Commission on Industrial Productivity, 1989), p. 44.

21 European aerospace industry officials, interview by USITC staff, London, Mar. 30, 1998.

2 John F. Hayden, corporate vice president, Washington, DC, operations of The Boeing Co.,
hearing testimony in connection with USITC investigation No. 332-332, Global Competitiveness of
U.S. Advanced-Technology Manufacturing Industries: Large Civil Aircraft, Apr. 15, 1993.
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Aircraft Agreement placed limits on the amount of direct and indirect support governments could
provide for aircraft programs, there remains considerable disagreement within and outside the
industry about the definitions of allowable government assistance.?

Direct Government Support

Themost open means of government financial assistanceisdirect support through outright grants,
“soft” loans,®* or programs targeted specifically toward a particular industry. Many argue that
a principal factor in the rise of the Airbus consortium was the funding made available to the
consortium by itsmember countries governments.® Asidefrom receiving government conditional
repayment loans at bel ow-market rates with deferred interest, Airbus partners also have received
government-guaranteed loans made by private lending institutions.®

Direct government support may a so take the form of aeronautical R& D—funded by or performed
at government facilities—that contributesdirectly to L CA programs. Government-funded research
programs generaly tend to be long-term ventures that are not oriented toward specific products
and not crucial to short-term projects.?’ Government-funded R&D in the aerospace field can
defray significant costs by providing manufacturerswith the opportunity to gain direct experience
with, or to share knowledge about, new technologies and processes. However, cooperation and
coordination must exist between various government-run and commercial projectsfor this benefit
to be realized.

Indirect Government Support

Benefitsthat accrueindirectly to an industry asaresult of incentives designed for other industries
are considered indirect supports. These types of support are the subject of much discussion in
both the United States and the European Union (EU), as each has a different position regarding
the amount of “ crossover benefit” that defense aeronautical manufacturing and R& D contributes
to the competitivenessof thecivil aircraft industry.?® Whilethe aforementioned 1992 Agreement
reached between the United States and the EU addressed the issue of indirect supports, industry
officials have indicated that a major continuing issue of contention is acomprehensive definition
of what types of aid constitute indirect supports.®

2 See Chapter 3 for status of the Agreement and Appendix E for signatories’ views.

2 “3oft” 1oans may be construed as those with below-market requirements, either through lower,
preferential interest rates or unusual terms of repayment, or a combination of both.

% European aerospace industry officials, interviews by USITC staff, London, Brussels, Bonn, and
Paris, Mar. 30-Apr. 3, 1998.

% VirginiaC. Lopez and David H. Vadas, The U.S. Aerospace Industry in the 1990s: A Global
Perspective (Washington, DC: The Aerospace Research Center, Aerospace Industries Association of
America, Inc., Sept. 1991), p. 54.

" European aerospace industry officials, interview by USITC staff, Brussels, Mar. 31, 1998.

% Boeing officials, interview by USITC staff, Seattle, WA, Feb. 10-12, 1998; and European
industry officials, interviews by USITC staff, London, Brussels, Bonn, and Paris, Mar. 30-Apr. 3,
1998.

» European aerospace industry officials, interviews by USITC staff, Brussels and Paris, Mar. 31
and Apr. 3, 1998.
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Industrial and Demographic Characteristics

The industrial and demographic characteristics of a country that facilitate the development of a
competitive LCA manufacturer include comprehensive design capabilitiesand establishmentsthat
are sufficiently integrated with manufacturing processes and facilities; and a sophisticated
transportation, aeronautical testing, and manufacturing infrastructure complemented by an
educated labor force. Alsoimportant isthe presence or likelihood of alarge domestic market for
LCA.

Design Capabilities

Aircraft design capability, which includes the ability to integrate the many complex systems
necessary for flight, is developed over time with large amounts of capital, R&D, and labor.
Although it may be possible to purchase the necessary components needed to imitate successful
aircraft production, the experience needed to create an original design and transform it into a
globally acceptable aircraft is not easily gained. Moreover, while the design phase of a new
program may be lengthy, once a decision has been made to introduce a new aircraft, the finished
product must be brought to market rapidly. The management and production expertise necessary
to effectively manage the design phase and the transition from the design to the production phase
has a substantial impact on competitiveness.*

Established L CA manufacturersdo not readily share such critical knowledge about technology and
design capability.®> However, established manufacturers may be persuaded to share limited
amounts of technology and design information with aspiring producers because of factorssuch as
low costs of production in the new producer’s country, the inability of the established entity to
respond to a particular market niche alone, or as a precondition to market access.®

Manufacturing Infrastructure

A manufacturing infrastructure capable of supporting LCA production must have access to, or
include, elements such as a skilled and highly educated |abor force; aeronautical R& D facilities;
aerospace manufacturing facilities and equipment, including an airfield for testing and aircraft
ddivery; and access to basic aircraft components such as aircraft-quality aluminum, steel, wire,
cable, and fasteners. The requisite amounts of land can be a barrier to LCA manufacture in
densely populated countries; a large-scale LCA manufacturing site includes huge production
facilities equipped with sophisticated, computerized tooling; one or more runways; and rail, ship,
and/or truck access for parts receiving.®

% David C. Mowery, Alliance Politics and Economics: Multinational Joint Ventures in
Commercial Aircraft (Cambridge, MA: American Enterprise Institute, Bollinger Publishing Co.,
1987), pp. 32-33.

% U.S. and European aerospace industry officials, interviews by USITC staff, Seattle, London,
Brussels, Bonn, Paris, and Toulouse, Feb. 10-12 and Mar. 30-Apr. 8, 1998.

% Asian aerospace industry officials, interviews by USITC staff, Seoul and Beijing, Apr. 27-

May 8, 1998.

% Boeing officials, interviews by USITC staff, Seattle, WA, Feb. 10-12, 1998, and Airbus officials,

interview by USITC staff, Toulouse, France, Apr. 6-7, 1998.
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Any manufacturer of complex machinery must have apool of skilled labor available. Moreover,
a country wishing to establish and promote LCA manufacturing must have access to a
sophisticated academic system capabl e of producing highly educated engineers. Thisisespecialy
important for LCA manufacturerswho wish to produce globally acceptable aircraft for developed
airline markets. These producers are required to build products that meet the strict international
standards adopted by most developed nations.

LCA manufacturers also require access to aircraft design tools such as supercomputers and
software for computationa fluid dynamics (CFD), wind tunnels, and prototype aircraft for flight
demonstrations and technology validation. CFD and wind tunnels play crucial roles in aircraft
design by reducing development time and required hours of flight testing, thus allowing LCA
producers to investigate a greater number of design options over a shorter period of time3* An
L CA producer a so requires continued wind tunnel and computer upgradesto keep abreast of new
technologica devel opments in aeronautics and aerodynamics.

Because of the increasingly global nature of the LCA industry, the availability of domestic
airframe subcontractors and parts suppliers is decreasing in importance.®® For current WTO
signatories, most impedimentsto trade in civil aircraft and parts were eliminated in the General
Agreement on Tariffs and Trade (GATT) Agreement on Trade in Civil Aircraft in the Trade
Agreements Act of 1979, prompting a dramatic increase in cross-border subcontracting and
component sourcing. Moreover, foreign components generally can be obtained on arisk-sharing
basis, with foreign suppliersgaining market accessin return for assuming additional development
risk.

Industry officials have indicated that though it isimportant to maintain a domestic supplier base
for reasons such as national security or exchange rate risk, LCA manufacturers generally look
globally for high-quality, competitively priced parts suppliers.®*® The global nature of the LCA
industry is illustrated by the trend of foreign content in LCA. Boeing reports that, excluding
engines, the foreign content of the 727 (launched in 1959) was at most 2 percent;* the foreign
content of the 767 (launched in 1978) varies between 10 and 26 percent;* and the foreign content
of the 777 (launched in 1990) ranges between 15 to 29 percent, for an aircraft with U.S. or foreign
engines, respectively.* Moreover, Airbusreportsthat foreign content (principally U.S.), including
engines, accounts for 30 percent of the A310-300; 17 percent of the A320; 30 percent of the
A330-300 with U.S. engines, and 10 percent with British engines.®°

% For more information, see U.S. International Trade Commission, Global Competitiveness of
U.S. Advanced-Technology Manufacturing Industries: Large Civil Aircraft (investigation No. 332-
332), USITC publication 2667, Aug. 1993, p. 6-1.

% European aerospace industry officials, interviews by USITC staff, Brussels and Paris, Mar. 31,
and Apr. 3, 1998.

% European aerospace industry officials, interview by USITC staff, London, Brussels, Bonn, and
Paris, Mar. 30-Apr. 3, 1998.

% Jonathan C. Menes, acting secretary for trade devel opment, posthearing submission on behalf of
the U.S. Department of Commerce in connection with USITC investigation No. 332-332, Global
Competitiveness of U.S. Advanced-Technology Manufacturing Industries: Large Civil Aircraft
(1993), p. 10.

% John F. Hayden, Boeing Co., posthearing submission, USITC investigation No. 332-332.

% Boeing official, email communication to USITC staff, July 27, 1998.

“ Renee Martin-Nagle, corporate counsel, Airbus Industrie North America, Inc., posthearing
submission, USITC investigation No. 332-332, p. 2.
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Domestic Market Conditions

The presence or likelihood of a large domestic market for LCA is a competitive strength for
existing and potential LCA manufacturers.** Large markets allow producers to take advantage
of economies of scalein production,* while strong domestic airlines can act aslaunch customers
for aspiring producers,® demonstrating the reliability and value of an aircraft before the company
establishesthe credibility and support network necessary for export. Boeing and Airbuseach have
access to large domestic markets in the United States and the EU, respectively. Countries such
as Singapore and Koreanote the small size of their respective domestic markets as aweaknessin
the development of a domestic LCA industry, and stress the need for foreign partners to gain
access to foreign markets. The relatively large Chinese market is viewed as a strength for
potential producers in that country.*

Corporate Characteristics

The corporate characteristics necessary for an LCA manufacturer to be competitive include a
flexible, accountable, creditworthy, and dynamic corporate structure. Also critical to
competitiveness are comprehensive capabilities to assess and respond to changes in demand and
develop new products for markets.

Corporate Structure

Corporate structure has a notable effect on competitiveness in the global LCA industry. For
example, corporate structure determines the level of access to capital and influences the internal
decision-making process. Not all companiesin the LCA industry fit neatly into one category of
corporate structure; some share the characteristics of privately held corporations, publicly held
corporations, and government-run companies.®

Access to capital is potentially greater under certain forms of corporate structure. Publicly held
corporations typicaly have more options for raising lower-cost capital than privately held
corporations, asthe mandated financial information availableto potential investorsand standards
for reporting and management imposed by stock market regulatory agencies have the effect of

4! European airline official, interview by USITC staff, London, May 22, 1998.

“2 Korea Institute for Industrial Economics and Trade official, interview by USITC staff, Seoul,
Apr. 27, 1998.

“ Historically, Airbus’ primary launch customers have been core European airlines, while
Boeing's launch customers have been U.S. airlines. European airline officials, interviews by USITC
staff, London and Paris, Mar. 30 and Apr. 2, 1998.

“ Asian LCA industry officials, interviews by USITC staff, Seoul, Apr. 27 and May 1, and Jakarta,
May 13, 1998.

“ A publicly held corporation is traded on a stock market and must meet the attendant obligations
of authoritative bodies such as the U.S. Securities and Exchange Commission, while a privately held
corporation need not make its financial or operational data available to the general public.
Government-run companies are those that are largely controlled by a government even if the
government does not maintain majority ownership.
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lowering investor and lender uncertainty.*® Lower uncertainty, or lower risk, typically conferson
afirm the benefits of lower interest rates and agreater array of financing options. Generally, risk
ishigher for aprivately held corporation, effectively raising the cost of capital. A privately held
corporation also doesnot have accessto aswideavariety of debt instrumentsand equity financing
as does a publicly held corporation.

A government-run organization may or may not have access to such funds, but such a company
isinthe position to access government funds and/or loanswith favorabl etermswhich the company
would not be able to secure from unrelated financial markets.*” Enhanced awareness of, and
access to, relevant government R& D can be another benefit of thistype of corporate structure.®®

The speed of the decision-making processin acorporation can affect flexibility and responsetime,
both crucial to successin adynamic market. Centralized decision making can improve response
time and alow a company to move quickly and decisively when faced with new market
opportunities.*® Clearly defined accountability within the process can lead to less uncertainty and
a greater focus on solving problems in a timely manner, which is a benefit to operationa
efficiency. While these results are likely in both publicly held and privately held corporations,
certain publicly held corporations suffer one disadvantage that many privately held corporations
donot. Publicly held corporations are obligated to make business decisions at the behest of their
stockhol derswho tend to focus on short-term results,® which can be adisadvantagein an industry
characterized by significant, long-term, strategicinvestments.> Themore concentrated ownership
structure of aprivately held corporation can aleviate this conflict between stockholder goals and
management goals. Government-run companies face another type of chalenge in the decision-
making process when burdened by layers of bureaucracy that can ow response and program
development time. Moreover, it is possible that decisions will be dowed by conflicting sources
of authority and accountability, or will be based on political considerations, rather than the best
interests of the company or the aircraft programs.®

Finally, corporate structure determines whether afirm must report financial results or pay taxes
on profits. For example, a groupement d’intérét économique (G.I.E.) under French law is not
required to pay taxes on its profits unless it so elects.® Airbusis one of the companies that has
this type of French corporate structure.

“ U.S. and European aerospace industry officials, interviews by USITC staff, Seattle, London,
Brussels, Bonn, Paris, and Toulouse, Feb. 10-12 and Mar. 30-Apr. 8, 1998.

47 Ibid.

“8 See the section of this chapter entitled “ Indirect Government Support.”

“ U.S. and European aerospace industry officials, interviews by USITC staff, Seattle, London,
Brussels, Bonn, Paris, and Toulouse, Feb. 10-12 and Mar. 30-Apr. 8, 1998.

% For more information, see USITC investigation No. 332-332, p. 4-2.

! In the LCA industry, factors such as the traditional business cycle of aircraft orders and time
frames for new product introduction may also significantly influence the decision process.

%2 European aerospace industry officials, interviews by USITC staff, Paris, Apr. 2-3, 1998.

%8 Gellman Research Associates, An Economic and Financial Review of Airbus Industrie, p. 1-2;
and George Eberstadt, “ Government Support of the Large Commercia Aircraft Industries of Japan,
Europe, and the United States,” contractor document for Office of Technology Assessment,
Competing Economies: America, Europe, and the Pacific Rim (Washington, DC: Congress of the
United States, 1991), p. 236.
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Market Analysis Capabilities

Market analysis capabilities allow an LCA manufacturer to develop new aircraft or increase the
production of specific types of aircraft in responseto predicted market demand. Asnoted earlier,
capital investments in aircraft development are large and irreversible. Therefore, any new
program must be carefully evaluated before its initiation to weigh the costs of producing the
aircraft against the anticipated demand for the aircraft and resulting return on investment. To
launch a new aircraft successfully, the manufacturer attempts to identify an area of growing
demand that is not well served by its own or its competitors models.>* Firm strategy, derived
from market analysis, is a critical component in the ability to develop market share and
profitability.

Market analysis is aso critical so that manufacturers can respond to changes in the levels of
demand for the various types of aircraft they offer. The numerous factors that affect market
demand includestructural changesinthemarket for LCA; such changes can simultaneoudly affect
both total demand for aircraft and demand for particular types of aircraft.*> Without in-depth
market analysiscapabilities, it ismoredifficult to respond to shifting demand acrossaircraft types.

Program Characteristics

AnLCA producer must be keenly responsive to the market factorsthat will determine the success
of itsprogram(s). Manufacturersthat can respond rapidly to changesin demand by incorporating
necessary adjustmentsinto their aircraft programs have a clear competitive advantage. The most
important facets of market appeal for LCA that producers need to take into account include
competitive purchase prices and operating costs, commonality with other aircraft types, the
existence of aglobal support network, and aircraft certification to international standards.®

Purchase Price and Operating Costs

When an airline or leasing company decidesto purchase an aircraft, the net present value (NPV)--
a discounted cash flow calculation--is the paramount determinant. Primary variables used to
calculate the NPV include the purchase price of the aircraft and the aircraft’ s operating costs.*
Reportedly, the acquisition cost of a new aircraft is now approximately 30-40 percent of its
lifetime direct operating costs. As aresult of the increasing importance of operating costs as a
component, airlines are focusing more on controlling these costs, and mid-life maintenance costs

% Because the potential market for a specific new LCA product can be limited, the firm that makes
asuccessful “first move” typically garners the largest share of the new market. Aggressive pricing at
this stage to gain market share can further enhance a firm's competitive position.

% See chapter 6 for specific information on changes in the market for LCA. For example,
deregulation increased the demand for smaller aircraft relative to other types, and also increased the
total demand for aircraft by lowering airfares and increasing the demand for air travel. European
aerospace industry officials, interview by USITC staff, London, Mar. 30, 1998.

% For more information, see USITC investigation No. 332-332, p. 4-7.

5" Operating costs comprise many inputs, including employee salaries, fuel, and maintenance
costs.
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in particular, rather than other aircraft operating cost components over which the airline has less
control .*®

Industry sources generally agree that one of the decisive factors contributing to LCA
manufacturers: competitiveness is the direct operating costs of their aircraft. Particularly since
deregulation, U.S. airlinesare less eager to introduce new aircraft into their fleetsthat do not offer
significant improvements in seat-mile operating costs.>® However, it is now more difficult for
airframe manufacturers to make more than incremental improvementsin direct operating costs,
partially because the decline in fuel prices from the high levels of the early 1980s has limited the
benefits to be had from technological improvementsin fuel consumption rates.

Changes in product characteristics are driven by the market and/or public mandates regarding
safety and environmental standards. However, when designing a new aircraft, the LCA
manufacturer must weigh the cost of incorporating new technol ogies against the cost savings the
arcraft will realize. In other words, manufacturers use demonstrabl e cost-effectiveness as their
guide in evaluating whether to develop and apply new technologies. Improvements in product
characteristics usualy fall within the following categories: (1) improved operating costs of an
aircraft (e.g., lower fuel burn, weight, and maintenance costs); (2) improved environmental
performance (e.g., noise, emissions, and materia sand manufacturing processes); and (3) improved
passenger apped (e.g., ride comfort, interior environment, ease of deplaning and boarding, and
internal noise level).®°

Commonality with Other Aircraft

Commonality refersto the use of common features, parts, and systemsin an LCA manufacturer’s
aircraft that enables an airline to operate as homogeneous a fleet as possible. The benefits of
commonality accrue both to airlines and to LCA manufacturers. Development cost efficiencies
aretheprimary benefit to manufacturers. By using common featuresand partson different planes,
manufacturers spread devel opment costs acrossmore products. Moreover, the cost of devel oping
aderivativewith common featuresis significantly cheaper than that of devel oping an entirely new
aircraft. For example, one estimate indicates that the incremental costs of stretching an airframe
rarely exceed 25 percent of the original development costs.®* Common parts and manufacturing
requirementsalso allow for efficient assembly of different aircraft on the same production lineand
provide for increased productivity through the use of common production techniques.

%8 European airline official, interview by USITC staff, London, May 22, 1998.

® The airline’ s cost to transport one seat (occupied or not) one mile.

% European airline official, interview by USITC staff, London, May 22, 1998.

- Mowery, Alliance Politics and Economics, p. 33. The ability to ater the length of the aircraft,
thereby altering its capacity, isacritical consideration in aircraft design. It isfar less expensive to
change the length of the fuselage than to change the aircraft wing design. An aircraft wing design
dictates its ultimate lifting capacity and speed; therefore, a manufacturer ideally designsits wings for
both current and projected lift demands/aircraft programs.
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It is beneficia for LCA manufacturers to employ commonality both among members of their
aircraft families® and across their entire product lines®® thereby providing airlines with an
incentive to choose products from other families of the same manufacturer. In other words, it
encourages fleet-wide, not just family-wide, commonality. However, commonality does have a
drawback for manufacturers. Because it bases an entire range of aircraft on constantly-aging
technology, manufacturers must continually assess the economic trade-offs between maintaining
acertain level of commonality and introducing new technology.

Some of the benefits of commonality for airlines accrue from reduced parts and tool inventories,
reduced pil ot and mechanictraining, and s mplified work proceduresfor ground mai ntenance steff,
allowing quicker aircraft turnaround at thegate. Design commonality enableseasier cross-training
of pilots for more than one aircraft. Time and costs are reduced when pilots need only take
supplemental training as opposed to entirely new training for a different aircraft type.** Cross-
training isalso advantageousto airlines becauseit increases scheduling flexibility for flight crews.
All of these factors contribute to lower the ultimate cost of an aircraft.

Commonality also tends to discourage entry by new manufacturers. For example, Russian LCA
producers have stated that to sell in Western markets, they must use Western enginesand avionics,
not just because of quality considerations, but al so because of commonality.®® Inthepast, industry
sources reported that airlines typicaly would not consider breaking their fleet’s commonality
unless a new aircraft could provide at least a 10-percent cost savings over their existing fleet,
typically through the inclusion of new technology.®® However, airlines have recently noted that
the benefits of commonality may have been overstated.®” This perception may have changed with
the emergence of a duopoly in the market, and airlines resulting desire to maintain two
competitive aircraft producers.%®

Global Support Network

After-sales support and personnel training are extremely important competitive marketing tools
for LCA manufacturers. Industry officials have acknowledged that offering competitive product
support is as important as having a successful aircraft design.®® Although the up-front costs
involvedin establishing and maintai ning asatisfactory and competitive after-sal essupport network
are substantia, economies of scale can be significant since the cost-per-plane of providing such

8 An aircraft family is comprised of several variations of one modd, e.g., the 737 seriesincludes
the 737-100 through the 737-900. Airbus also has such families of aircraft.

8 A product line refers to the entire range of product each LCA manufacturer offers.

5 Airbus Industrie officials, interview by USITC staff, Toulouse, France, Apr. 6, 1998.

® Russian aircraft would have these advantages if they shared the same engines with other non-
Russian LCA. Russian aerospace industry officials, interviews by USITC staff, Moscow, Mar. 26-
Apr. 3, 1998.

% European airline official, interview by USITC staff, London, May 22, 1998.

 Ibid.

% Compiled from responses to USITC airline questionnaires.

% John E. Steiner, “How Decisions Are Made: Major Considerations for Aircraft Programs,”
speech delivered before International Council of the Aeronautical Sciences, American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology Meeting, Seattle, WA, Aug. 24,
1982, p. 32.
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support declines considerably as market share increases.” The most important measure of the
quality of an LCA manufacturer’s product support is its ability to rapidly service a disabled
aircraft, commonly referred to as an aircraft on the ground (AOG). Because of the significant
opportunity costs incurred by an airline when it has an AOG, airlines demand immediate global
AOG service.* To meet this demand, aircraft manufacturers have strategically placed global
parts depots and factory representativesin many airports around the world should an airline need
specific product information.”? The cost to maintain this global network is a formidable but
necessary part of product support. Product support aso entails the training of flight crews and
airline maintenance engineers; operations engineering support; after-sales support; routine
maintenance and ground operations; and establishment of an educational program for the airlines
to determinethetools, facilities, test equipment, and spare partsinventory they should maintain.”™

Certification of Aircraft

For an aspiring LCA producer, the ability to producean aircraft that meetsglobal safety and noise
standards and can therefore be certified by Western aviation authoritiesis aformidable task, both
technologically and financially.” The U.S. Federal Aviation Act requiresthat LCA registered in
the United States, whether produced in the United States or imported, have their designs certified
as safe by the U.S. Federa Aviation Administration (FAA).” West European regulators also
coordinate aircraft certification activities through a single organization, the Joint Aviation
Authorities (JAA), that has devel oped its own standards and practices since 1970.”" In addition
tothe FAA and JAA, thereareamultitude of airworthiness authoritiesin various countriesaround
theworld that primarily follow the standards and requirements promul gated by the FAA or JAA.™®
Asaresult, any new entrant must meet these standardsif it wishesto ensure global acceptance of
its product, and have access to the significant U.S. or West European aircraft markets.

" Gellman, An Economic and Financial Review, p. A-8.

™ Opportunity costs are incurred because the aircraft cannot be flown until it is repaired.

2 Airbus Industrie and Aero International (Regional) officials, interviews by USITC staff,
Toulouse, France, Apr. 6-8, 1998.

# March, The U.S. Commercial Aircraft Industry, p. 29.

™ This process may cost several million dollars and take several yearsto complete. Airbus
Industrie official, interview by USITC staff, Toulouse, Apr. 6, 1998.

14 C.F.R. pt. 25.

® However, certificates of airworthiness and the certification process itself till come under the
purview of Western Europe’s national civil aviation authorities. Commission of the European
Communities, A Competitive European Aeronautical Industry (Communication from the
Commission) (Brussels: Commission of the European Communities, SEC (90) 1456 final, July 23,
1990), p. 11.

" U.S. Genera Accounting Office (GAO), Aircraft Certification: Limited Progress on
Developing International Design Standards (Washington, DC: GAO, Aug. 1992), p. 2. JAA
membership now includes the authorities of 26 countries - the EU states, Cyprus, the Czech Republic,
Hungary, Iceland, Malta, Monaco, Norway, Poland, Slovenia, Switzerland, and Turkey. A recent EC
regulation required all EC countriesto join JAA, adopt al of JAA's Joint Airworthiness
Requirements, and accept imported products certified by JAA without additional technical conditions.
Europa, found at Internet address http://europa.eu.int/en/comm/dg07/press/ip961157.htm#1, retrieved
Dec. 30, 1997.

8 Boeing officials, interviews by USITC staff, Seattle, WA, Feb. 10-12, 1998.
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Industry consensus indicates that a common set of international standards and practices would
benefit both LCA manufacturers and airlines by eiminating differences and duplication of
certification standards and practices.” Minor differences in FAA and JAA regulations and
interpretations can necessitate significant cost commitments and cause delays and overruns in
production schedules for established LCA manufacturers® These adverse effects may be
compounded for the new entrant, given the lack of experience it might have in dealing with and
complying with such regulations.

Arrangements with Foreign Aerospace Entities

Because substantial experience is necessary to create and transform an origina design into a
commercialy successful aircraft, and to cope with the attendant marketing considerations, a
company without prior experience in the LCA industry is likely to partner with an existing
producer. An arrangement with an established aerospace entity can provide the competitive
elementsthat the aspiring producer is unlikely to possess, including knowledge regarding critical
technol ogies, design capability, and market analysiscapabilities. 1naddition, these can benefit the
aspiring producer by providing an established global network for marketing, sales, and after-sales
support. Consequently, arrangementswith established aerospace manufacturersconfer to aspiring
producers some of the public confidence in products and product-support that established
manufacturers enjoy. In return, the established producer may gain accessto new and developing
markets.

Summary

The determinants of competition described in this chapter represent both barriersto entry aswell
as factors through which established manufacturers compete. As such, these determinants must
be satisfied at aminimal level before aircraft from a manufacturer are seriously considered by
purchasers in the market. For new and aspiring producers, the determinants largely represent
barriers to entry into the industry. The established LCA producers, Boeing and Airbus, have
already met basic criteriasuch asinfrastructure requirements, and compete based on their relative
ability to satisfy more qualitative aspects of these competitive determinants.

™ “Responses of Airbus Industrie, G.I.E. to Questions Regarding the ITC's Study on Global
Competitiveness of the U.S. Aircraft Industry,” tab K; and submission from the Aerospace Industries
Association of America, Inc., in connection with USITC investigation No. 332-332, p. 17.

% Boeing officials, interviews by USITC staff, Seattle, WA, Feb. 10-12, 1998, and Airbus
Industrie officials, interview by USITC staff, Toulouse, France, Apr. 6-7, 1998.
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CHAPTER 3

CHANGES IN THE STRUCTURE OF
THE U.S. AND WEST EUROPEAN
LARGE CIVIL AIRCRAFT INDUSTRIES

Overview

The merger of The Boeing Co. (Boeing) and McDonnell Douglas Corp. (McDonnell Douglas)
fundamentally altered the dynamics of the global large civil aircraft (LCA) market by creating a
duopoly characterized by heightened price competition.®* In response to value-driven airline
purchasing decisions, aircraft pricing is currently performing like that of substitutable
commodities rather than that of customized products incorporating a high technology level. As
aresult, aircraft technology is presently focused on manufacturing cost improvements, regulatory
compliance, and life-cycle cost reductions, with less emphasis on innovative aircraft
technologies.®?

AsBoeing and AirbusIndustrie, G.1.E. (Airbus) sacrifice historical price and profit levelsto gain
or maintain market share, they are aggressively pursuing cost reductions by implementing internal
cost-saving measures, demanding cost reductionsfrom suppliers; cutting the number of suppliers;
increasing their level of outsourcing; and shifting greater design and manufacturing responsibility
andrisk totheir larger, more diversified subassembly and parts producers. WiththeU.S. supplier
industry aready in the midst of major restructuring, the likely net effect of these changes will be
amore concentrated aerospace industry.

The structural changesin the global aerospace industry have rootsin events of the late 1980s and
early 1990s. The economic and political repercussions of the Gulf War, relaxation of Cold War
tensions, and global recession, coupled with poor airline financial performances and adeclinein
the availahility of capital to finance new aircraft purchases, helped to depress total demand for
military and commercial aircraft, |eading to adverse production, labor, and financial consequences
for theindustry. Inthe civil sector, large volume aircraft orders placed by the airlines during the

8 See, for example, Richard Aboulafia of the Teal Group, “Uncertain Upturn Challenges
Commercial Transport Makers,” Aviation Week Group, found at Internet address
http://awgnet.com/aviation/
sourcebook/sbtrans.htm, retrieved Sept. 11, 1997; Ronald Henkoff, “Boeing’s Big Problem,” Fortune,
Jan. 12, 1998, found at Internet address http://pathfinder.com/fortune/1998/980112/boe.html,
retrieved Jan. 8, 1998; Frederic M. Biddle and John Helyar, “Fearing a Loss of Its Market Share,
Boeing Took Orders It Couldn’t Fill,” The Wall Street Journal, Apr. 24, 1998, The PointCast
Network; and U.S. Securities and Exchange Commission (SEC), Boeing's Form 10-K Annual Report
for Fiscal Year 1997, found at Internet address
http://www.sec.gov/Archives/edgar/data/12927/0000012927-98-000007.txt.

8 European airline official, interview with USITC staff, London, May 22, 1998, and U.S. LCA
supplier industry official, telephone interview with USITC staff, Aug. 5, 1998.
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boom of the mid- to late-1980swere mostly filled by 1990, and inthe early 1990s production rates
sagged (table 3-1). This dump coincided with financia losses recorded by the global airline
industry during 1990-92, and aglut of new and used aircraft on the market that depressed aircraft
prices. With strong aircraft price competition, animprovement in airlines’ financial performance
since 1993, and the introduction of several new aircraft in recent years, LCA orders have likely
reached the peak of the cycle, leading to anticipated production growth for the rest of the decade.

In response to the cyclical fluctuations of the aerospace business, a number of aerospace firms
have pursued mergers, acquisitions, and other aliances to maintain or increase market share;
reduce costs; broaden product scope; and sharetherisks of program devel opment, manufacturing,
and follow-on production activities to strengthen their position in the sector and improve their
financial outlook. Other aerospace firms, such as Fokker, closed their doors or discontinued
product linesduring thisturbulent period. Although much of the acquisition activity has occurred
among U.S. corporations, the pace of restructuring in the European aerospace industry is
accelerating as national governments and aerospace firms increasingly proclaim the need to
integrate defense and commercial aerospace sectors to better compete with their U.S.
counterparts.®®

Table 3-1
Global LCA net orders and deliveries, by manufacturer, 1992-97
Manufacturer 1992 1993 1994 1995 1996 1997
LCA net orders
Boeing 234 209 109 338 712 551
Airbus 123 35 115 103 314 459
McDonnell 43 16 13 130 45 17
Douglas
Other* 30 42 36 60 21 27
Total 430 302 273 631 1,092 1,054
LCA deliveries
Boeing 441 330 270 206 220 321
Airbus 157 139 123 123 126 182
McDonnell 127 79 40 50 51 54
Douglas
Other* 59 82 61 37 30 21
Total 784 620 494 416 427 578

YIncludes the Fokker 100 and all British Aerospace 146 and RJ aircraft models, including those under 100 seats.

Source: World Jet Inventory Year-End 1997, Jet Information Services, Inc., Mar. 1998, p. 14.

8 Dr. Norbert Lammert, “ Europe Needs An Integrated Aerospace Industry,” Flug Revue Online,
Oct. 1997, found at Internet address http://www.flug-revue.rotor.com/FRheft/FRH9710/FR9710c.htm,
retrieved Oct. 8, 1997; and John D. Morrocco, “EC Outlines Path for Consolidation,” Aviation Week
& Space Technology, Oct. 6, 1997, p. 24.
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The U.S. Large Civil Aircraft Industry

The Boeing Co.

The Boeing-McDonnell Douglas merger,®* announced on December 15, 1996, had obvious
benefits for Boeing, which had been seeking a partner with a large defense capability to
complement its existing product ranges and to better position itself in the consolidating defense
industry. McDonnell Douglas, on the other hand, was in poor financial condition as a result of
a soft defense market and key program losses, as well as declining customer confidence® and
intense competition in its commercial aircraft business.

Pre-Merger Company Profiles

Although both Boeing and McDonnell Douglasweremajor playersintheworld aerospaceindustry
prior to their merger, the two companies had strong positionsin different segments of the market.
Pre-merger Boeing, with slesof $22.7 billionin 1996,% wastheworld’ s second-largest aerospace
company after Lockheed Martin, amajor defense contractor.®” The Boeing Commercial Airplane
Group, thefirm’scivil aircraft division, was the world's largest producer of commercial aircraft,
consistently accounting for morethan 70 percent of Boeing’ sannual salesduring 1992-96.28 With
its established program success record, Boeing demonstrated considerable strength in such areas
as product quality, engineering, and customer support,® and was particul arly adept at broadening
its product range and customer base with the development of derivative aircraft.*® Because of its
corporate culture and dominant position in the industry, however, Boeing had also become
somewhat insular, narrowly focused, and resistant to change.** Furthermore, the firm was slow
to make critical cost improvements in its business and manufacturing processes and develop
strategies to better manage the boom/bust LCA business cycle. Following itsacquisition of most
of Rockwell International Corp.’ s aerospace and defense businesses in December 1996, Boeing
was also aleading U.S. supplier of defense-related equipment. However, the company was still

8 The merger was a stock-for-stock transaction valued at $13.3 billion. “McDonnell Douglas to
Merge with Boeing,” Boeing news release, Dec. 15, 1996, found at Internet address
http://mww.boeing.com/
news/rel easesYmdc/961215.html, retrieved Aug. 25, 1997.

& U.S. SEC, McDonnell Douglas Form 10-K Annual Report for Fiscal Y ear 1996, found at
Internet address http://www.sec.gov/Archives/edgar/data/63917/0000063917-97-000005.txt.

% U.S. SEC, Boeing Form 10-K Annual Report for Fiscal Year 1996, found at Internet address
http://www.sec.gov/Archives/edgar/data/12927/0000012927-97-000020.txt.

8 Kevin O’ Toole, “Only the Beginning,” Flight International, Aug. 20-26, 1997, p. 30.

8 Sales of commercial aircraft accounted for approximately 73 percent ($16.9 hillion) of Boeing's
total revenuesin 1996. U.S. SEC, Boeing Form 10-K Annual Report for Fiscal Y ear 1996.

8 Stanley Holmes, “ European Airline Executives Blast Boeing Production Problems,” The Seattle
Times, Mar. 27, 1998, found at Internet address http://newsedge, retrieved Apr. 20, 1998; and
“Boeing Positioned Well for the Future, Woodard Says,” PR Newswire, Mar. 10, 1998, found at
Internet address http://newsedge, retrieved Mar. 11, 1998.

% Polly Lane, “Boeing Plans New Twists on Old Frames,” The Seattle Times, Aug. 25, 1997,
found at Internet address http://newsedge, retrieved Aug. 26, 1997.

% “Boeing President Sees Greatest Challenge Coming from Within the Company,” The News
Tribune, Mar. 27, 1998, found at Internet address http://newsedge, retrieved Apr. 20, 1998.
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in the market for additiona military acquisitions to increase its defense presence and help offset
the cyclical nature of its LCA business.

McDonnell Douglas, on the other hand, was the world’ s leading military aircraft manufacturer®
and third-largest aerospace company,* with sales of $13.8 billionin 1996. Defense operations
were traditionally the largest contributors to McDonnell Douglas' s revenues, accounting for 74
percent of company revenuesin 1996.** McDonnell Douglas' s ability to compete successfully in
thecivil aircraft market and generate additional aircraft orderswas premised onitsroleasaniche
player.® The company’s narrow product line and limited commonality,” however, worked to its
disadvantage when marketing its aircraft to airlines seeking a wide range of complementary
aircraft. Moreover, McDonnell Douglas s failure to make necessary investments to bolster the
competitiveness of its product range contributed to the appearance that the company had lost its
commitment tothemarket.*” According to someindustry analysts, McDonnell Douglas' slow risk,
low investment approach to its commercial aircraft production determined its fate.®

Merger Background

Boeing hasemerged astheworld’ slargest aerospace company and one of theleading U.S. military
contractors as a result of the merger with McDonnell Douglas and its earlier acquisition of
Rockwell’ sdefense and space businesses. These additions boosted Boeing' ssalesto $45.8 billion
in 1997,% and contributed to the balancing of Boeing’s civil and military operations. The share
of company sales represented by commercid aircraft operations dropped to 59 percent in 1997,
as sales of information, space, and defense systems rose to 40 percent.'®

Althoughthe merger of thesetwo companieswasapproved by theU.S. Federal Trade Commission
onJuly 1, 1997, the deal was subject to considerable trans-Atlantic dispute and negotiation during
the period when the European Commission (EC) conducted its own merger review. During the
course of the 4-month investigation that began in March 1997, the EC raised severa objections
to the merger,’ claiming that it would reduce opportunities in the near term for potential
competitors (i.e., Airbus) in the LCA market. After weeks of negotiations, the merger was
formally approved on July 30, 1997, when Boeing and the EC struck an agreement on a package

% Michael Skapinker, “$1.4bn Charge to Put Boeing in Red,” Financial Times, Jan. 22, 1998, p.
16.

% O'Tooale, “Only the Beginning.”

% U.S. SEC, McDonnell Douglas Form 10-K Annual Report for Fiscal Y ear 1996.

% [bid.

% Mark Egan, “Boeing Unveils Newest Jet for Regional Carriers,” Reuters Ltd., June 10, 1998,
The PointCast Network. For adiscussion of commonality, see Chapter 2.

9 Airbus Industrie, G.I.E. official, interview by USITC staff, Toulouse, France, Apr. 6, 1998.

% “Requiem for a Heavyweight,” Air Transport World, Sept. 1997, p. 128.

% U.S. SEC, Boeing Form 10-K Annual Report for Fiscal Year 1997.

1% Service and other miscellaneous operations account for the remainder of company sales.
Boeing Form 10-K Annual Report for Fiscal Year 1997.

101 The three main objections were that 1) Boeing would have a dominant position in the global
civil aircraft market to the detriment of Airbus' s competitive position; 2) U.S. Government defense
funds for military research could be used to support Boeing’s commercial aircraft programs; and 3)
Boeing’s recently concluded exclusive supply arrangements with American Airlines, Continental
Airlines, and Delta Air Lines for a 20-year period would limit access for other LCA suppliers. “Peace
in Our Time,” The Economist, July 26, 1997, pp. 59-61.
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of merger modifications.*® The Boeing-McDonnell Douglas merger became effective on August
1, 1997; joint operations began on August 4, 1997.

Products

Astheworld s largest LCA producer with avast commercia aircraft product line, Boeing had
little interest in the relatively limited range of the McDonnell Douglas civil aircraft group.’®
Boeing'sfive civil aircraft familiesin production--the 737, 747-400, 757, 767, and 777--already
provided seating capacitiesfrom about 110 to 568 passengerswith afull spectrum of flight ranges
for domestic and intercontinental travel.’® The MD-95, a 100-seat aircraft *® that McDonnell
Douglas was devel oping to meet demand in that market niche, held some interest for Boeing asa
quick-to-market entry that extended its product rangeinto theregional aircraft market. 1nJanuary
1998, Boeing announced that the MD-95, renamed the Boeing 717-200, would be offered for sale
as part of the Boeing product line.!® Although this aircraft has limited commonality with other
Boeing products, its advantages lie in its purpose-built design for the 100-seat market and status
as the latest aircraft to enter this market. Boeing will discontinue production of McDonnell
Douglas's other aircraft--the MD-80 and MD-90 twinjets and the MD-11 trijet--after orders are
filled, asthey reportedly lack sufficient customer support for continued production beyond current
orders.® However, Boeing has committed its resources to support the McDonnell Douglas
arcraft still in service.

Although the majority of Boeing' saircraft lineswere developed and launched prior to 1992, since
that time Boeing has devel oped four new variants of the 737, added a derivative of the 757, and
ddivered the first of its 777s. Boeing consulted extensively with its airline customers on the

1%2 Boeing agreed to maintain the civil aircraft business of McDonnell Douglas as a separate legal
entity for 10 years and not to leverage its McDonnell Douglas customer base to gain greater
dominance of the market; to license patents obtained as a result of defense contracts to other aircraft
manufacturers, to submit any disputes over such licensing with the EU to arbitration, and to provide
information on indirect support gained from government-funded research for a 10-year period; and
not to enforce the exclusive supplier provisions of its agreements concluded with American,
Continental, and Delta and not to enter into any such agreements for a 10-year period, “except where
another aircraft manufacturer has offered such an agreement.” For more information, see “Peacein
Our Time,” The Economist, pp. 59-61; “Boeing Deal Includes Arbitration Process on Patent
Licensing Disputes,” Inside U.S. Trade, Aug. 1, 1997, found at Internet address
http://www.inside.trade.com/sec-cgi, retrieved Aug. 12, 1997; and “Boeing, EU Resolve Dispute Over
Merger,” Aviation Week & Space Technology, July 28, 1997, pp. 22-24.

108 Boeing officiad, interview with USITC staff, Seattle, Feb. 10, 1998.

104 See Appendix F for range and capacity of U.S., West European, and Russian large civil
aircraft.

1% For further information on the 100-seat market, see Chapter 6.

106 “Boeing Introduces the 717-200 Airplane as New Regional Jet,” PR Newswire, Jan. 8, 1998,
found at Internet address http://www.newsedge, retrieved Jan. 9, 1998.

197 Stanley Holmes, “Boeing Will Likely Phase Out MD-80, MD-90 Jet Production Lines,” The
Seattle Times, found at Internet address http://www.newsedge, retrieved Oct. 1, 1997, and “Boeing
Announces Phase-Out of MD-11 Jetliner Program,” PR Newswire, June 3, 1998, found at Internet
address http://newsedge, retrieved June 4, 1998.
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development of the 777 and carried this collaborative approach to the new 737 series, setting a
precedent for future aircraft design.'®

With the recent introduction of the new generation of 737s, Boeing now offers seven versions of
this aircraft, a twin-engined narrow-body designed to meet awide range of capacity (110 to 189
passengers) and route configurations. The 737 iswidely flown by airlines employing a hub-and-
spoke network within which large capacity aircraft would likely be underutilized and less cost
effective.

The 747-400 wide-body is the world’s largest commercial aircraft,'® with a range of 7,250
nautical milesand seating for 420 passengersin 3 classes. Thisaircraft isthe dominant operator
in long-range, high-density markets, and is Boeing's most lucrative aircraft. The 757 and 767
aircraft were developed concurrently and delivered to launch customers within a 5-month period
in 1982, with range and capacity configurations designed to fit between the 737 and 747.
Boeing's newest aircraft family, the twin-engined 777, was designed to meet market demand for
an aircraft that falls between the ranges and capacities of the 767 and 747.

Boeing is also evaluating the development of alarge transport (typically seating more than 500
passengers) to satisfy anticipated long-term demand for alonger-range, higher-capacity aircraft.
Because Boeing believes this market will not be large enough to warrant the costly development
of an al new aircraft, Boeing is currently considering a larger derivative of the 747 with seating
for an additional 70 to 100 passengersto competein this market segment. A decisionto offer this
model could be reached by the end of 1998.1°

Markets

With the addition of the McDonnell Douglas civil aircraft operations, Boeing currently accounts
for 82 percent of the world’'s major passenger airline in-service LCA fleet of approximately
11,413 Western-built aircraft.*** The Boeing aircraft line accounts for about 58 percent of the
LCA in service, with the 737 series representing about 40 percent of the Boeing total (table 3-2).
McDonnell Douglas aircraft represent an additional 24 percent of the LCA in service by
commercia airlines;, MD-80 models accounted for 41 percent of the McDonnell Douglas total
(table 3-3). Boeing and McDonnell Douglas aircraft are primarily flown by North and South
American airlines, which account for 53 percent of Boeing aircraft and 71 percent of McDonnell
Douglas aircraft in service. Asian and Australian airlines operate the majority (51 percent) of
wide-bodied 747s, primarily on intercontinental routes.

1%8 Stanley Holmes, “Boeing Asks Airlines for Advice on New 737s, and Old Customers Help
Out,” The Seattle Times, Nov. 17, 1997, found at Internet address http://www.newsedge, retrieved
Nov. 18, 1997.

1% | n addition to the passenger version, Boeing offers the 747-400 freighter; a domestic version for
short-range, high-density routes with seating for 568 passengers; and the combination version, which
simultaneously carries passengers and cargo on the main deck.

10 Jeff Cole and Stanley Holmes, “Boeing to Revive Plans for Larger Jumbo Jet,” The Seattle
Times, Sept. 9, 1998, found at Internet address http://www.newsedge, retrieved Sept. 10, 1998.

™ Total includes LCA produced by Boeing, McDonnell Douglas, Airbus, Fokker, Lockheed
Martin, and British Aerospace and in service as of August 1997. “World Airliner Census,” Flight
International, Oct. 15-21, 1997, pp. 46-52.
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Table 3-2

Boeing: LCA in service, by region, as of August 1997

Region
North and
Asia, Australasia, South
Aircraft types Africa and the Middle East Europe America Total
707 56 33 10 32 131
720 1 0 0 0 1
727-100 47 10 23 321 401
727-200 39 47 95 759 940
737-100 0 0 0 17 17
737-200 83 131 169 543 926
737-300 7 195 241 552 995
737-400 7 127 200 95 429
737-500 17 43 138 133 331
737-600" 0 0 0 0 0
737-700? 0 0 0 0 0
737-800° 0 0 0 0 0
747-100/SP 10 60 23 77 170
747-200 9 152 111 89 361
747-300 7 52 13 5 77
747-400 5 243 100 47 395
757 8 62 172 509 751
767-200 13 60 15 132 220
767-300 5 140 114 175 434
767-400" 0 0 0 0 0
777-200 3 46 14 26 89
777-300° 0 0 0 0 0
Total 317 1,401 1,438 3,512 6,668

! Delivered in September 1998.
2 Delivered in November 1997.

% Delivered in April 1998.
4 First delivery expected in May 2000.
® Delivered in June 1998.

Note.--Data encompass all Boeing commercial turbojet aircraft (passenger and cargo) in service

worldwide with airline operators as of August 1997.

Source: “World Airliner Census,” Flight International, Oct. 15-21, 1997, pp. 46-52.




Table 3-3

McDonnell Douglas: LCA in service, by region, as of August 1997

Region
Asia, Australasia, North and South
Aircraft types Africa | and the Middle East Europe America Total
MD-11 0 46 47 72 165
MD-80 8 100 333 689 1,130
MD-90 0 24 10 19 53
DC-8 11 3 5 244 263
DC-9 9 9 90 676 784
DC-10 8 39 46 246 339
Total 36 221 531 1,946 2,734

Note.--Data encompass all McDonnell Douglas commercial turbojet aircraft (passenger and cargo) in service
worldwide with airline operators as of August 1997.

Source: “World Airliner Census,” Flight International, Oct. 15-21, 1997, p. 52.

Both the Boeing and McDonnell Douglas LCA operations benefited from the improved global
market for LCA inthemid-1990s asairlines elected to replace ol der planes, add aircraft to service
new routes, and increase frequencies.™? Increased demand for Boeing's Next Generation 737
(table 3-4), ordersof which grew by 86 percent during 1995-97, in large part spurred a 56-percent
increase in announced deliveries during the same period (table 3-5). Although McDonnell
Douglas sorderssurged in 1995 to 130 aircraft, 38 percent of which werefor the newly developed
MD-95, aircraft deliveries during 1995-97 failed to attain earlier highs (tables 3-6 and 3-7).
Orders for McDonnell Douglas aircraft failed to keep pace with those of other airframers after
1995, declining in successive yearsto 17 ordersin 1997. Boeing garnered 54 percent of global
LCA ordersin 1997, down from 69 percent in 1996.

Table 3-4

Boeing: LCA net orders, by aircraft program, 1992-97

Aircraft program 1992 1993 1994 1995 1996 1997
737 111 101 66 172 449 320
747 24 2 16 39 75 37
757 35 33 12 13 59 45
767 22 53 15 22 44 98
777 42 20 0 92 85 51
Total 234 209 109 338 712 551

Source: Jet Information Services, Inc., World Jet Inventory Year-End 1997, Mar. 1998, p. 12.

12 Boeing Commercial Airplane Group Marketing, 1988 Current Market Outlook, June 1998,

pp. 28- 35.

3-8




Table 3-5

Boeing: LCA deliveries, by aircraft program, 1992-97

Aircraft program 1992 1993 1994 1995 1996 1997
737 218 152 121 89 76 135
747 61 56 40 25 26 39
757 99 71 69 43 42 46
767 63 51 40 36 44 42
777 0 0 0 13 32 59
Total 441 330 270 206 220 321
Source: Jet Information Services, Inc., World Jet Inventory Year-End 1997, Mar. 1998, p. 14.

Table 3-6

McDonnell Douglas: LCA net orders, by aircraft program, 1992-97

Aircraft program 1992 1993 1994 1995 1996 1997
MD-11 7 6 4 9 10 11
MD-80 10 10 9 14 17 2
MD-90 26 0 0 57 18 4
MD-95 0 0 0 50 0 0
Total 43 16 13 130 45 17
Source: Jet Information Services, Inc., World Jet Inventory 1997, Mar. 1998, p. 12.

Table 3-7

McDonnell Douglas: LCA deliveries, by aircraft program, 1992-97

Aircraft program 1992 1993 1994 1995 1996 1997
MD-11 42 36 17 18 15 12
MD-80 85 43 23 18 12 16
MD-90 0 0 0 14 24 26
MD-95 0 0 0 0 0 0
Total 127 79 40 50 51 54

Source: Jet Information Services, Inc., World Jet Inventory Year-End 1997, Mar. 1998, p. 14.




Post-Merger Developments

Unfavorableindustry and market reactionto Boeing’ soverall post-merger performance™ hasbeen
reflected initsdebt downgrading,** customer dissatisfaction, and somewhat diminished reputation
in areas such as product quality and after-sales support.” Following the merger, Boeing was
under pressureto quickly integrateits defense, space, and L CA acquisitionsintoits organizational
network aswell asto determine the future of McDonnell Douglas aircraft programs. At the same
time, Boeing failed to anticipate fully the magnitude of looming LCA demand and the strain
monthly production rate increases would impose on its manufacturing infrastructure. Problems
resulting from this miscalculation were magnified by the broad cutbacks in employment and
supplier bases that Boeing pursued with itstransition to lean manufacturing™® in the early 1990s,
and the ongoing makeover of its production and procurement processes (discussed later in this
chapter). Extensive productionlineinefficiencieswere exposed, |eading to aphased-in month-long
shutdown of 747 production'” and “rebalancing” of its 737 production line in October 199718

Boeing reached decisions on the fate of most of the McDonnell Douglas product range in fall
1997, and provided an overal integration scheme with the March 1998 release of a plan “to
streamline facilities, focus manufacturing and assembly operations, and eliminate redundant
laboratories.”*'® Boeing continues to struggle with production and ramp-up difficulties,
particularly on the 737 assembly line. Boeing also revised its future production schedule and

3 Following a fourth-quarter 1997 loss of $498 million, Boeing reported first-quarter 1998 net
earnings of $50 million and second-quarter net earnings of $258 million for overall operations.
Despite rising revenues, commercial aircraft operations generated declining losses of $251 million in
first-quarter 1998 and $10 million in second-quarter 1998. “Boeing Reports 1998 1st Quarter
Results, ” Apr. 22, 1998, and “Boeing Reports 1998 2nd Quarter and First Half Results,” July 23,
1998, Boeing press releases, found at Internet address http://www.boeing.com/news/rel eases/1998/
news_release 980723a.html, retrieved July 27, 1998.

14 Boeing's debt rating has been lowered to AA by Standard & Poor’s, which usually leads to
higher interest rates on borrowed money. Because Boeing operates with arelatively low debt 1oad,
however, this downgrading will likely have little or no effect on operations. Stephen H. Dunphy,
“Standard & Poor’s Lowers Boeing's Debt Rating,” The Seattle Times, June 8, 1998, found at
Internet address http://newsedge, retrieved June 10, 1998.

15 See, for example, Holmes, “ European Airline Executives Blast Boeing Production Problems;”
“Boeing Earnings Take Another Hit,” The Seattle Times, found at Internet address http://newsedge,
retrieved Apr. 20, 1998; and Jeff Cole and Polly Lane, “Boeing Moves to Reduce Customer-Service
Complaints,” The Seattle Times, Nov. 11,1998, found at Internet address http://newsedge, retrieved
Nov. 13, 1998.

118 |_ean manufacturing generally describes a streamlined production process that focuses on
minimizing waste to reduce costs and maximize profits. Lean manufacturing includes a variety of
production concepts, such as just-in-time inventory and production systems, emphasis on employee
expertise in specific products, and modular manufacturing units, that can be implemented depending
on company requirements.

7 Boeing's 747 production difficulties arose in part as its subassembly manufacturers shifted work
to the same group of consolidated upstream suppliers. Boeing official, interview with USITC staff,
Sesttle, Feb. 10, 1998.

118 “ Parts Shortages Slow Down Boeing Production,” Flight International, Oct. 15-21, 1997, p. 11.

119 “Boeing Reports 1998 1st Quarter Results,” Boeing press release.
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product mix to match its updated market outlook, reflecting softened Asian demand in the wake
of the region’s economic crisis.'*

Future Directions

With the numerous demands on its resources resulting from the merger and the high level of
current market demand, Boeing faces a number of competitive challenges. The merger appears
to have had the greatest impact on global L CA market dynamics and Boeing’ soverall operations,
which shifted from a primarily commercial aircraft operation to a more diversified aerospace
producer. Conversely, the merger had fewer direct consequences for Boeing's LCA sector, the
most obvious being the expansion of its product, engineering, personnel, and market bases.
Boeing's broader business foundation may soften the financial and production effects of LCA
cyclicality, but also requires extensive asset integration efforts. Moreover, Boeing' s multiple new
functions may create additional drainson financial and managerial assets, which could adversely
affect thelong-term competitivenessof Boeing' sLCA sector. Finally, Boeingisresponding tothe
industry-wide shift to commodity-type pricing in the global LCA market™® by focusing on
reducing costs, enhancing productivity, improving supply chain management, expanding market
opportunities, and increasing foreign component sourcing to maintain or expand its 60-percent
market share goal,** as discussed below.

Possible merger effects on Boeing

Subsequent to the Rockwell acquisition, the addition of McDonnell Douglas assets has posed
serious management challenges to Boeing. The firm has had to address the harmonization of
disparate corporate policies and operating systems, and integration of assets to optimize
operational continuity. As with other U.S. defense companies that are assimilating major
acquisitions, industry analysts have noted that Boeing’ s defense facilitiesintegration seemsrather
problematic and dow paced despite the lack of program overlap relative to that of the LCA
sector.*?® To improve its agility and focus, Boeing plans to divest itself of some noncore assets
and “do fewer thingsin fewer places.” *** Moreover, integration requires not only the consolidation
of physical assets, but aso the blending of corporate cultures, work forces, and manageria lines

20 Frederic M. Biddle, “Boeing to Cut 747 Output 30% in 1999 and to Curtail Production of Its
777, The Wall Street Journal, June 10, 1998.

21 Henkoff, “Boeing's Big Problem.”

122 Boeing officid, interview with USITC staff, Seattle, Feb. 10, 1998.

23 Anthony L. Velocci, Jr., “Boeing Integration Strategy Faces a Skeptical Audience,” Aviation
Week & Space Technology, May 11, 1998, p. 74.

24 Mr. Harry Stonecipher, President and Chief Operating Officer of Boeing, as reported by Chris
Genna, “Boeing Faces Plenty of Questions But Gives Few Answers at Farnborough,” AeroWorldNet,
Sept. 7, 1998, found at Internet address http://www.aeroworldnet.com/1in09078.htm, retrieved
Sept. 11, 1998.
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of command,'® which has reportedly generated internal conflicts that have hampered smooth
transition efforts.’

With respect to capital availability, many industry analysts expect Boeing to gain considerable
cash flow from its strengthened post-merger position as a defense contractor. This flow may
provide profit opportunities in LCA downturns and highly competitive pricing periods.® In
addition, this cash flow could offset the cyclical nature of the LCA market by providing greater
product and market diversification, which could bring greater stability to Boeing's financia
performance.’”® With a more stable financial picture and greater cash flow, Boeing could
potentially improveits overal financial standing and accessto external capital resourcesto meet
current obligations, and gain greater financia flexibility to fund future program developmentsand
other productive interests.

Despitethat potential, lagging integration effortsand lower profitability arising in part from LCA
production problems and price pressures are currently having a negative impact on Boeing's
financial position and shareholder value.®® Lower profit levels as well as possible increased
demandson its R& D and investment capital from itsnon-L CA operations could adversaly impact
the availability of financial resourcesfor LCA manufacturing. Accessto sufficient funding may
not be critical in the short term in the absence of new program devel opments, but could become
adggnificant factor in the medium to long term should the LCA market requiretotally new aircraft
or technologies requiring high investment levels.

Boeing' stakeover of McDonnell Douglas s commercid aircraft facilities may enhanceitsdesign
and development skills with the infusion of McDonnell Douglas' s engineering staff as well as
improve its manufacturing capabilities by adding flexibility and capacity. McDonnell Douglas's
highly skilled engineers are expected to make significant contributions to Boeing's design and
manufacturing base,™* such as improving Boeing's production costs and processes.”* These
employees, immersedintheMcDonnell Douglasbusinessculture, couldintroduceadifferent work

125 Boeing has also restructured its board of directors to more closely mirror the composition of the
new company. With the inclusion of four former members of the McDonnell Douglas board, the new
board has broader aerospace experience, more diverse perspectives on the industry, and greater
expertise in government relations. As aresult, the board may generate a wider spectrum of opinions
and approaches to Boeing' s decision-making processes and corporate philosophy. “Boeing to Face
Scrutiny,” Puget Sound Business Journal, Oct. 31, 1997, found at Internet address, http://newsedge,
retrieved Nov. 6, 1997.

126 Stanley Holmes, “ Growing Pains, Part |: Boeing's Toughest Test Yet,” The Seattle Times,

Feb. 1, 1998, found at Internet address http://www.seattl etimes.com/news/business/
html98/boe_020198.html, retrieved Feb. 2, 1998.

27 Stanley Holmes, “Boeing is Coming Up Short in Fat Times,” The Seattle Times, Oct. 23, 1997,
found at Internet address http://newsedge, retrieved Oct. 24, 1997.

128 Revenues from this sector may range between $22 to $25 billion by 2002, with profit margins of
10 to 14 percent. Anthony L. Velocci, Jr., “Boeing Integration Strategy Faces a Skeptical Audience,”
Aviation Week & Space Technology, May 11, 1998, p. 75.

129 Boeing recently announced its intention to increase shareholder value by targeting a 7-percent
annual return on sales to be achieved through productivity improvements and consolidation gains.
Jeff Cole, “Boeing Expects Upturn in Profits by Late 1999,” The Seattle Times, July 23, 1998, found
at Internet address http://newsedge, retrieved July 24, 1998.

%0 European airline official, interview with USITC staff, London, May 22, 1998.

13 Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 6, 1998.
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experience™ from which Boeing can draw new idess, vitality, and approachesto aircraft design,
development, and manufacturing. McDonnell Douglas' sLong Beach, California, site hasbecome
the assembly, integration, and testing center for the 717-200 jetliner. Boeing isalso reevaluating
an earlier decision to add aNext Generation 737 final assembly linein Long Beach to supplement
its Seattle areacapacity, Boeing' s prime LCA manufacturing site.*** Long Beach had earlier been
sedlected as the assembly site for business jets and other specialized versions of the 737,
highlighting the production flexibility available to Boeing with the addition of this manufacturing
location. In addition, Boeing has added parts-making capacity with the takeover of severa plants
that manufacture subassemblies and components for MD-series aircraft.’>*

Although M cDonnell Douglas produced arelatively narrow LCA product range, Boeing’ saircraft
linewill expand into the short-range, regional market at arelatively low cost with the addition of
the 717-200. With smaller and larger derivatives of this aircraft to be developed if demand
warrants,™® Boeing iswell placed to become a competitor in the niche market between the LCA
and regional aircraft markets. The addition of the McDonnell Douglas in-service fleet also
increased Boeing's installed base of in-service aircraft. With the growing importance of
maintenance and support facilities on the earnings potential of aircraft and parts manufacturers,
Boeing' slarger installed base coul d create added revenue opportunities,™® particularly as Boeing
has shown interest in further developing its maintenance network.**” A large installed base can
also be a factor influencing the purchase decisions of major carriers, and can provide greater
stability to subassembly and component manufacturers that supply the aftermarket.*®

Responses to the changing LCA market

Acknowledging that technological evolutions for its current aircraft lines have been nearly
exhausted,® intense price competition has driven Boeing to assemblejet aircraft at afaster pace,
with agoal of reducing aircraft cost by 25 percent over 6 years and reducing cycle times* by 33
to 40 percent.'™ To achieve this objective, Boeing launched a complete overhaul of its dated,
labor-intensive engineering, production, and procurement processesin 1994. Boeing introduced
lean manufacturing to improve employee productivity, began reengineering its production lines,

%2 European airline official, interview with USITC staff, London, May 22, 1998.

33 Polly Lane, “Boeing Rethinks Plans for 737 Jet Assembly in Long Beach, Calif.,” The Seattle
Times, Oct. 20, 1998, found at Internet address http://newsedge, retrieved Oct. 21, 1998.

134 See, for example, “ Salt Lake Boeing Plant Prides Itself on High Productivity, Low Cost,” The
Salt Lake Tribune, July 20, 1998, found at Internet address http://newsedge, retrieved July 21, 1998.

1% Boeing isinterested in eventually launching a complete 717 family, including a 717-100
seating 80 to 85 passengers and a 717-300 that would carry 125 to 130 passengers. Mark Egan,
“Boeing Unveils Newest Jet for Regional Carriers,” Reuters News Service, The PointCast Network,
June 10, 1998.

1% European industry officias, interview with USITC staff, Paris, Apr. 3, 1998.

37 Paul Proctor, “Boeing Buys Stake in Maintenance Center,” Aviation Week & Space
Technology, Aug. 18, 1997, p. 36.

138 European industry officials, interview with USITC staff, Bonn, Apr. 1, 1998.

% Ron Woodard, President of Boeing Commercia Aircraft Group, as cited by Henkoff, “Boeing’s
Big Problem.”

10 The period between order and delivery of an aircraft.

1 Holmes, “ Growing Pains, Part 1: Boeing's Toughest Test Yet.”
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and shifted to just-in-timeinventories.*? Full implementation of thisprogram hasbeen delayed,'*
however, as Boeing resolvesits moreimmediate production problems.*** In other effortsto reduce
costs, Boeing intends to reduce employment levels by 18,000 to 28,000 workers by the end of
1999,*° and produce more standardized aircraft featuring common parts and limited options.**
Thisstepisintended to reduce production costs by reducing partsinventories, simplifying aircraft
assembly, and cutting cycle times.

Boeing also is placing more emphasis on supply chain management’ to reduce costs, increase
response time, and improve product quality from a shrinking supplier base; encourage
competition; and ensurethe maintenance of multiple suppliersfor major components.**® To enable
small parts manufacturers to better plan for the future and recoup their fixed investment costs, a
difficulty associated with the cyclical nature of thisindustry, Boeing is pursuing long-term (5 to
10 years) contracts with their full supplier base.’*® With such an approach, Boeing hopes to
maintain a healthy supplier base through lean demand periods.

To expand its market share, the company islooking to attract customers by incorporating greater
commonality within its aircraft,™ improving customer service, soliciting airline input in the
aircraft development stage, adding aregional jet toitsaircraft range, and exploring jJumbo aircraft
options. No totally new aircraft, however, are being considered for development at this time.™*

2 This program is entitled Define and Control Airplane Configuration/Manufacturing Resource
Management (DCAC-MRM). Holmes, “Growing Pains, Part 1: Boeing's Toughest Test Yet.”

3 The overhaul program is reportedly hindering the timely completion of aircraft assembly. The
future of this program is under evaluation. Stanley Holmes, “Boeing Puts Process of Revamping
Production on Hold,” The Seattle Times, Oct. 22, 1998, found at Internet address http://newsedge,
retrieved Oct. 27, 1998.

4 |n response to unsatisfactory production and financial showingsin the LCA sector, Boeing
installed new management in its Commercial Aircraft Group, including a new group president, in
September 1998. Jeff Cole, “Boeing Removes President of Commercia Airplane Group,” The Seattle
Times, Sept 1, 1998, found at Internet address http://newsedge, retrieved Sept. 2, 1998.

145 “Boeing Announces Additional Consolidation and Realignments,” Boeing press release,

Aug. 13, 1998, found at Internet address http://www.boeing.com/news/rel eases/1998/
news_release 980813a.html, retrieved Aug. 14, 1998.

148 Holmes, “ Growing Pains, Part 1: Boeing's Toughest Test Yet.”

147 See the section on Effects of U.S. and EU LCA Industry Structural Changes in this chapter for
more information.

148 Boeing officid, interview with USITC staff, Seattle, Feb. 10, 1998.

9 1bid. For example, Boeing recently negotiated 10-year contracts with major aluminum
producers to ensure a continuous supply of metal. Frank Haflich, “Boeing Pacts: Firm on Prices, Less
on Path,” American Metal Market, Sept. 2, 1998, p. 1.

%0 Boeing reported in 1996 that its “. . . fundamental strategy isto maintain a broad product line
responsive to changing market conditions by maximizing commonality among the Boeing family of
commercial aircraft.” U.S. SEC, Boeing Form 10-K Annual Report for Fiscal Y ear 1996.

31 Henkoff, “Boeing's Big Problem.”
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Lastly, Boeing will likely increase foreign parts production in recognition of the global nature™>
of the LCA industry,*® targeting countries with restricted market access and predicted to become
major aircraft purchasers.™ Foreign parts procurement has become an important market access
strategy driven by theindustria development ambitions of many overseas markets.™® Airframers
often source less complex and technology-intensive components from newer foreign suppliers
through production offsets,**® which generally serve as agateway to enhanced sales opportunities.
Sourcing from lower-cost manufacturing sites may also contribute to reduced aircraft production
costs.

The West European Large Civil Aircraft Industry

Airbus Industrie, G.1.E.
Background

The Airbus consortium®™’ developed out of West European government beliefs that the survival
of their leading aerospace companies was threatened by theincreasing popularity of U.S. aircraft
designs, and that a cooperative approach to LCA design would foster a stronger competitive
position. Airbus principally serves as the management, marketing, sales, and service arm for the
consortium’s aircraft lines. The consortium partners share in the design and manufacture of
Airbusaircraft, with each member responsiblefor the production of specific aircraft assemblies.*®
Designresponsihilitiesarelocated in Toulouse, France, aswell asfinal assembly of certain Airbus

152 See, for example, “Business for Boeing Means Business for Europe,” speech by Mr. Ron
Woodard, President, Boeing Commercia Airplane Group, at European Aviation Club, Brussels,
Boeing press release, Feb. 10, 1998, found at Internet address
http://www.boeing.com/news/speeches/current/europe, retrieved June 30, 1998.

153 Boeing officials have noted that although Boeing assembles nearly 85 percent of its aircraft in
the United States, about 70 percent are sold to non-U.S. customers. “Company Must Increase Its
Overseas Production, Commercial Airplane Group President Insists,” Morning News Tribune, Nov.
21,1997, found at Internet address http://newsedge, retrieved Nov. 25, 1997; and “Boeing Takes the
Gloves Off,” Aviation Week & Space Technology, Dec. 1, 1997, p. 13.

% Boeing officid, interview with USITC staff, Seattle, Feb. 10, 1998.

5 bid.

1% See Appendix G for a discussion of offsets.

57 Airbus began operationsin 1970 and is currently owned by the following four partners:
Aérospatiale (France) and Daimler-Benz (Germany)--through its subsidiary Deutsche Aerospace
Airbus (DASA)--with 37.9 percent each; British Aerospace (BAe) with 20 percent; and
Construcciones Aeronauticas S.A. (CASA) of Spain with 4.2 percent. Several other companies,
including Alenia (Italy) and Belairbus (Belgium), participate in certain programs as risk-sharing
associates.

158 A érospatiale manufactures the cockpit, forward fuselage and some center fusel age/wingbox
sections, engine pylons, and lift dumpers; British Aerospace produces the wings;, Daimler-Benz builds
fuselage sections, the vertical tail, tail cones, rudders flaps, spoilers, flap fairings, and assembles wing
sections; and CASA manufactures horizontal stabilizers, elevators, nose landing gear doors, and
forward cabin entry doors. Airbus, found at Internet address http://www.airbus.com/overview.html,
retrieved Jan. 8, 1998.
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aircraft at Aérospatiale sfacility; the remaining Airbus planes are assembled at Daimler-Benz's
Hamburg operations.™>

Airbusiswidely recognizedfor itstechnological innovationsandimplementation of cross-program
commonality.  Airbus has aso gained production efficiencies with partners interna
improvements'® and the implementation of modular assembly.’®* However, Airbus still lacks
certain business elements, such as a complete product lineup and an instilled service culture.'®
Moreover, certain inherent features of its current corporate structure, such as the lack of
centralized decision making, have hampered Airbus's ability to operate as efficiently and
responsively as possible.

Overview of G.1.E. Corporate Structure

Airbusiscurrently organized asagroupement d’intérét économique (G..E.) under Frenchlaw.'¢®
A G.I.E. isatype of joint venture that has alegal identity separate from its members and which
hasnofixed capital contribution requirements. Each partner operatesunder thelaw of the country
inwhich it isincorporated, thus eliminating the need to manage conflicting national tax and legal
structures. Like a partnership in the United States, a G.I.E. is not required to report financial
results or pay taxesonits profits unlessit so elects;*®* however, G.I.E. partners must comply with
their respective national legal and tax codes with respect to tax payments on overall corporate
profits. Membersof aG.I.E. arejointly and separately liable, without limitation and in proportion
to their respective membership rights, for the G.I.E. debts and obligations.’®® Since Airbus
member companies need not share information about their costs, neither the member companies
nor Airbus (with the exception of the financia director) know the actual cost of manufacturing
Airbus planes. This lack of transparency decreases the amount of oversight and control that
partners can exert over Airbus.

1% Aérospatiae performs final assembly of the A300, A310, A320, A330, and A340; Daimler-
Benz performs final assembly of the A321 and A319. Airbus, found at Internet address
http://www.airbus.com/
overview.html, retrieved Jan. 8, 1998.

1% For example, DASA completed an extensive overhaul of its operations in 1997 to improve the
competitiveness of its Airbus assembly lines. Oliver Sutton, “Ramping Up Airbus Production,”
Interavia, May 1998, p. 28.

181 Airbus has already shifted A330/340 production in Toulouse from linear assembly to a modular
flow system, eliminating production blockages and decreasing aircraft movement, which has led to a
leaner manufacturing system with little down time. Airbus Industrie official, interview with USITC
staff, Toulouse, France, Apr. 7, 1998.

162 Airbus Industrie presentation to USITC staff, Toulouse, France, Apr. 7, 1998.

183 This type of organization was created in France by Ordinance No. 67-821 of Sept. 23, 1967,
and Decree No. 68-109 of Feb. 2, 1968.

184 Gellman Research Associates, Inc., for the U.S. Department of Commerce, An Economic and
Financial Review of Airbus Industrie (Jenkintown, PA: Sept. 4, 1990), p. 1-2, and George Eberstadt,
“Government Support of the Large Commercial Aircraft Industries of Japan, Europe, and the United
States,” contractor document for Office of Technology Assessment, Competing Economies: America,
Europe, and the Pacific Rim (Washington, DC: Congress of the United States, 1991), p. 236.

16 “Responses of Airbus Industrie, G.I.E., to Questions Regarding the ITC's Study on Global
Competitiveness of the U.S. Aircraft Industry,” tab J.1; and Gellman, An Economic and Financial
Review of Airbus Industrie, p. 1-2.
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A French G.I.E. can amass resources, including financial resources, that individua U.S.
corporations may not be able to match. Moreover, the G.I.E. method of pooling resources does
not impinge upon the autonomy of its members.*® In the case of Airbus, the G.I.E. provides
benefits such as cooperation on afull partnership basis;**” merging the technical strengths of the
partners; freeing access to large sums of capital; pooling a large resource base, in terms of both
funds and technology; spreading risk and costs among alarger base; and facilitating membership
of new parties. The G.I.E. structure also alows member firms to work on a group project as a
consortium, while also offering partners the option to pursue other noncompetitive projects
independently. 1%

Although G.I.E. status confers several benefits, a major drawback appears to be the number of
partners with voices in corporate decision-making processes. Because each Airbus shareholder
isaso asource of its manufacturing inputs, partners may make decisions that may not reflect the
best interests of Airbus asawhole. Airbus partners have demonstrated a tendency to optimize
their positions as sharehol ders/suppliersrather than working to gain the best resultsfor Airbus.*®
Asaresult, decision making can be more complex and sometimes dower thanin afully integrated
corporation.™ Problems can also arise when customers seek product support because Airbus
must refer the customer to the responsi bl e consortium member, which canlead to delaysand alack
of cohesivenessin operations.*”* Industry sourcesalso point out that because of the partners’ dual
roles as owners/suppliers, Airbus may not obtain the best-valued aircraft components in part
because of the absence of vigorous outside competition and duplication of business functions,*™
aswell asitsinability to consolidate component purchasesamong itssuppliers. Thepartners dual
roles may also limit offshore component sourcing'” at atime of increasing industry globalization
and the expectations of certain purchasing countriesto sharein some aspect of aircraft production
in return for market access.

Products

Airbusundertook an ambitious expansion programin thelate 1980sand early 1990s. During that
period, the company doubled the number of aircraft offered with the first deliveries of four new
aircraft lines during 1992-96, including the A319, A321-100, A330-300, and two derivatives of
the A340. Theseaircraft filled gapsin Airbus s product line, which now providestypical seating

18 Transcript of hearing for USITC investigation No. 332-332, Apr. 15, 1993, pp. 182-183, 191,
222; and Mary Anne Rose, Airbus Industrie: High Technology Industrial Cooperation in the EC-
Structure, Issues, and Implications with a View Towards Eurofar, paper for conference on The
European Community in the 1990s, Emerging Concepts and Priorities, George Mason University,
May 24-25, 1989 (San Jose, CA: San Jose State University Foundation for NASA Ames Research
Center, May 1989), p. 11.

167 “ Responses of Airbus Industrie,” tab J.2.

188 1bid.

18 Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998.

170 “ Responses of Airbus Industrie,” tab J.2.

M 1bid.

72 “The Sole Competitor,” Fortune, Jan. 12, 1998, found at Internet address
http://www.pathfinder.com/fortune/1998/980112/boe2.html, retrieved Jan. 12, 1998.

7 Aerospace | ndustries Association, Inc. officials, interview with USITC staff, Washington, DC,
Dec. 3, 1997.
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capacities from 124 to 380 passengers,'* and provided competition for many of Boeing and
McDonnell Douglas's existing LCA.

Despitethisproduct line expansion, Airbuslacksan entry inthelarge (more than 400 seats), long-
range market *” currently dominated by the Boeing 747. To expand its product range, Airbusis
developing the A3XX aircraft. Thefirst model is to be optimized at 550 seats with an expected
launch by the end of 1999 and delivery by late 2004.'™ Because of the extremely high costs
(estimates range between $10 to $20 billion'”") associated with this project, Airbus has taken on
other partnersin this venture.*”® At the other end of the spectrum, Airbus recently announced its
decision to develop the A318--a shrink version of the A319--for the 100-seat market, with a
projected service date of 2002.1° This aircraft would be a relatively low-cost, quick-to-market
competitor for the Boeing 717-200 now that its 100-seater project*® through AirbusindustrieAsia
has been canceled.’®

The appeal of Airbus's narrow-bodied A320 family is derived in part from the incorporation of
innovative technologies and simplified cockpit designs (e.g., the sidestick controller and fly-by-
wire system have become standards on later Airbus aircraft), and a competitive operating cost
relative to its main competitor, the first generation Boeing 737s. Cockpit commonality extends
throughout the A320 family,*® permitting acommon pilot type-rating for all three aircraft.’® The
A330/340 wide-bodies serve longer routes and carry more passengers than their A320
counterparts, but they sharethe same cockpit (with minor variations), whichfacilitates crew cross-
qualification between the narrow- and wide-bodied airliners.®® Airbusis aso exploring, and in
some cases launching, derivatives of the A330 and A340' to gain entry into the growing 300- to
400-seat, long-range aircraft market currently dominated by Boeing.

74 The A330-300 can be configured for a high-density arrangement of 440 passengers.
Paul Jackson, ed., Jane’s All the World’s Aircraft 1997-98 (Surrey, UK: Jane's Information Group
Limited, 1997), p. 184.

% For further information on the 500-seat market, see Chapter 6.

176 “ Airbus Readies Challenge to 747's Long Dominance,” Puget Sound Business Journal,
June 5, 1998, found at Internet address http://newsedge, retrieved June 10, 1998.

77 Cole and Holmes, “Boeing to Revive Plans for Larger Jumbo Jet.”

78 Alenia, Belairbus, Fokker (the Netherlands), Saab (Sweden), and Finavitec (Finland) all own
shares in the A3XX program.

1 Pierre Sparaco, “ Airbus to Launch Boeing 717 Rival,” Aviation Week & Space Technology,
Sept. 14, 1998, p. 26.

180 For further information on the status of this 100-seat aircraft program, see Chapter 5.

181 See section on Airbus Industrie Asiaiin this chapter for more information.

18 | ncludes the A319 (124 seats), A320 (150 seats), and A321 (185 seats). Airbus Current Family,
found at Internet address http://www.airbus.com, retrieved July 16, 1998.

18 Crew cross-qualification lowers the cost of training by highlighting the differences in the
aircraft rather than learning an entirely new aircraft, thereby decreasing an airline’ s expenditure on
pilots/cabin staff.

184425 Flying Years,” Flight International supplement, Oct. 29, 1997-Nov. 4, 1997.

185 « Ajrbus Gives Go-Ahead for A340-500/600,” PR Newswire, Dec. 8, 1997, found at Internet
address http://www.newsedge, retrieved Dec. 9, 1997; and Michael Skapinker, “Lufthansato Buy Ten
A340-600s,” Financial Times, Dec. 5, 1997, p. 3. The A340-500 will carry 313 passengersin a
three-class interior layout, with maximum seating capacity of 440 passengers. The A340-600 will
accommodate 380 passengers in atypical three-class cabin. Deliveries of the A340-600 are scheduled
to begin in early 2002, with those of the A340-500 to follow in several months. Airbus, found at
Internet address http://www.airbus.com, retrieved Sept. 4, 1998.
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Markets

Theresurgence of theglobal aircraft market since 1995 had an equally positive effect on deliveries
and ordersfor Airbusasfor the other LCA manufacturers. With afourfoldincreaseinitsaircraft
orderssince 1995, Airbus dramatically increased its production, as exemplified by the 48-percent
increase in deliveries to 182 aircraft in 1997 (tables 3-8 and 3-9). Airbus gained 44 percent of
global LCA ordersin 1997, up from 29 percent in 1996.

Of the approximately 11,413 Western-produced LCA in service globally, Airbus presently
accounts for 13 percent. Airlines in Europe and Asia/Australia account for 37 percent and 35
percent, respectively, of these Airbusaircraft (table 3-10). Thebulk of Airbusaircraft in service
with airline operatorsare A300 wide-bodies, which aremainly used inthe Asian/Australian region
on high-density routes, and A320 single-aisle aircraft, which dominate the Airbus presence in
Europe and North and South Americawhere the demand for mid-range, medium-capacity aircraft
has been more prevalent.

Table 3-8
Airbus Industrie: LCA net orders, by aircraft program, 1992-97

Aircraft

program 1992 1993 1994 1995 1996 1997
A300 16 3 0 2 15 6
A310 13 3 0 4 0 1
A319 6 0 41 30 51 240
A320 58 13 27 39 128 73
A321 9 0 18 12 45 50
A330 1 2 2 9 42 64
A340 20 14 27 7 33 25
Total 123 35 115 103 314 459

Source: Jet Information Services, Inc., World Jet Inventory Year-End 1997, Mar. 1998, p. 12.
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Table 3-9

Airbus Industrie: LCA deliveries, by aircraft program, 1992-97

Aircraft
program 1992 1993 1994 1995 1996 1997
A300 22 22 23 17 14 6
A310 24 22 2 2 2 2
A319 0 0 0 0 18 47
A320 111 72 48 33 38 58
A321 0 0 16 22 16 22
A330 0 1 9 30 10 14
A340 0 22 25 19 28 33
Total 157 139 123 123 126 182
Source: Jet Information Services, Inc., World Jet Inventory Year-End 1997, Mar. 1998, p. 14.
Table 3-10
Airbus Industrie: LCA in service, by region, as of August 1997
Region
Asia,
Australasia, and North and South
Aircraft types | Africa the Middle East Europe America Total
A300 28 214 91 76 409
A310 13 72 86 55 226
A320 24 136 230 192 582
A321 3 10 62 0 75
A330 0 46 13 1 60
A340 7 38 55 8 108
Total 75 516 537 332 1,460

Note.--Data encompass all Airbus commercial turbojet (passenger and cargo) aircraft in service worldwide
with airline operators as of August 1997.

Source: “World Airliner Census,” Flight International, Oct. 15-21, 1997, pp. 42-44.
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Future Directions

Airbus' s most significant goal is the formation of a single corporate entity (SCE), requiring the
total reorganization of its corporate structure to enhance competitiveness in the current price-
conscious aircraft market. Airbus expect to achieve greater operating efficiencies and expanded
accessto international funding for future program investments with the SCE. Airbusalso shares
common industry concerns about reducing costs, improving processes and organization, and
increasing globaization. Inaddition, Airbusis placing apriority on developing more derivatives
of its current aircraft families, exploring opportunities in the regiona jet and jumbo aircraft
markets, and responding to customer needs, such asimproved operational capability, support, and
passenger comfort, to achieve its goal of a 50-percent share of the global aircraft market.'#

Proposed changes to Airbus operating structure and possible effects

The restructuring of Airbus may improve its ability to meet future global LCA market demands,
undertake the successful development of new aircraft, and compete with Boeing in existing and
futuremarket sectors. Thesingle corporateentity isexpected to enhancecycletimes, productivity,
profitability, and customer support by consolidating authority and responsibility for Airbusunder
a single corporate management.’® In the long term, Airbus will likely gain operating cost
reductionsthrough streamlining and efficiency improvements, moreflexibility to outsourceaircraft
components, and access to greater financial resourcesin international markets. Airbuswill also
be able to focus more sharply on profits, which may have long-term implications for strategic
planning. However, self-imposed restrictions on operating flexibility and unresolved interna
differences may undermineits maximum performance levels and hinder its complete engagement
with the global LCA market. The persistent challenge of accommodating the partners’ divergent
cultural and political concerns during the transition process has contributed to adelay in this shift
to an SCE,** from January 1, 1999, to sometime in 1999.*%

The G.I.E. dtructure has proved to be a successful means to launch a globaly competitive
European LCA company. However, changes in the global market have forced the partners to
pursue a more responsive, efficient SCE structure to cope with the demand for more industrial
cooperationwith LCA producersin foreign markets, declining levelsof government funding®® and
increased General Agreement on Trade and Tariffs (GATT) supervision, shareholders
expectations, and the need to compete with Boeing more effectively.'**

One of the most significant operational and competitive improvementsfor Airbuswill bethe shift
to centralized management and decision making that will concentrate on Airbus, rather than

186 “Boeing and Airbus Report 1997 Orders/Deliveries,” Jan. 12, 1998, AeroWorldNet, found at
Internet address http://www.aeroworldnet.com/1tw01128.htm, retrieved Jan. 13, 1998.

187 British Aerospace, 1996 Financial Statement; and Airbus Industrie North America officials,
interview with USITC staff, Herndon, VA, Nov. 20, 1997.

188 Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998; and
European industry official, interview with USITC staff, London, Mar. 29, 1998.

8 Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998.

%0 To comply with Maastricht Treaty monetary union criteria, European governments are obliged
to maintain budget deficits of 3 percent or less of gross domestic product, thus constraining
government spending.

1 Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998.
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partner, goals.*** The SCE will have sole accountability for the actions and responsibilities of the
company, will gain control of itsindustrial assets,*® and will present asingle point of contact for
its customers and suppliers.  The partners are making progress in developing this new
management structure, and have appointed a chief executive officer.'** Corporate headquarters
will remain in Toulouse, but Airbus has yet to announce where the firm will be registered for tax
purposes.’®

Airbus’'s new cohesive organizational structure is expected to be more attractive to international
financial markets,'* creating opportunities to amass a larger, more diversified financial base to
pursue new program developments and other productive ventures in addition to the direct
government support currently provided through the partners.®®” Airbus s financial performance
and reporting are expected to be more transparent, and therefore more responsive to market
conditions as the company moves to internationally accepted business accounting principles. By
knowing its real costs, Airbus may better target cost-reduction measures at its production
facilities, allocateitsfinancial and industrial resources among future business pursuits, and focus
on profitability®®® to attract private capital in competitive financial markets.

Airbus's ability to capitalize on the advantages offered by full integration into international
financial markets, however, may be hindered by limitationsit has placed on itsflexibility to raise
capital. Equity in Airbusis not expected to be offered to the public in the near term.**  Airbus
will rely only on its partnersto provide financial backing in theinitial stages of the SCE until the

92 1bid.

%8 The LCA design, engineering, procurement, and manufacturing assets and resources of the
partners will be transferred to the restructured company. Although Aérospatiale was reluctant to
relinquish control of its manufacturing facilities to a consolidated Airbus, Aérospatiale announced its
intent to spin off its Airbus businessin late 1998 and transfer this subsidiary to Airbus. David Owen,
“Aérospatiale Spins Off Business,” Financial Times, Jan. 14, 1998; and Paul J. Devery, “Airbus
Conversion Gets a Lift,” Wall Street Journal, Jan. 14, 1998. BAe and Daimler-Benz had previously
agreed to transfer their assets to arestructured Airbus. This difference arose in part because the
British and German partners maintain separate Airbus operations, whereas Airbus businessis
mingled with other Aérospatiale operations. Airbus Industrie North America officials, interview with
USITC staff, Herndon, VA, Nov. 20, 1997.

% Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998.

1% Michael Skapinker, “Consolidation is the Name of the Game,” Financial Times, Sept. 3, 1998.
The Netherlands has been cited as a possible registration site because of its favorable tax rates. Pierre
Sparaco, “European Industry Readies for Monetary Unification,” Aviation Week & Space Technology,
Aug. 10, 1998, p. 60.

1% Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998.

¥ Thelevel of direct financial support provided by Airbus partner governments is not readily
available.

1% According to company officials, the restructuring will increase Airbus's profitability and
generate a greater return on investment. “Airbus Stays on Track for 232 Jet Deliveriesin 1998,”
Reuters, The PointCast Network, Nov. 10, 1998. Although Airbus does not issue public financial
statements, Daimler-Benz, parent of Airbus partner DASA, has included Airbus profit-and-loss data
inits annual reports since 1996. Airbus recorded a $147-million profit in 1997, down 61 percent
from the 1996 level of $410 million. “Airbus Profit Drops 17%in’'96,” May 7, 1997; and “ Airbus
Profit Plunges 61% in’97,” Apr. 9, 1998, The Seattle Times, both found at Internet address
http://archives.seattl etimes.com, retrieved July 22, 1998.

% Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998.
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company is able to gain international financing.*® During this period, the partners will raise
capital independently to fund any necessary financia requirements, albeit without direct control
over the alocation or use of these funds. Although Airbus will be able to take on risk-sharing
partners for new projects such asthe A3X X, % the existing partners will initially only be able to
sall shares to outside interests with unanimous consent. This constraint not only allays concerns
that major shareholders could leave Airbus before reaching its full maturity,>* but also retains
Airbusfor the original four partners that have made significant investments in the company. By
dedlaying a public stock offering, Airbus restricts its shareholder base, thus directly avoiding
external pressuresfrom outside shareholdersand international financial marketsto achieve certain
financial performance criteria at the expense of market share or other corporate goals. The
partners are till negotiating the final terms for a common financial policy.*®

In the long term, centralized decison making under an SCE should permit optimized
manufacturing, higher productivity, greater purchasing efficiencies, and improved pricing
flexibility. Although no significant short-term changes are expected in current operations, certain
production flow shifts, such as reducing inventories and lead times, will be inevitable to improve
efficiencies® Some supplier contracts may be renegotiated to consolidate purchasing processes
and reduce the duplicative efforts of suppliers dealing with four partners, which may lead to a
decrease in the price of goods because of harmonized procurement and volume purchases.®®

Inprinciple, Airbuswill befreeto outsource and open contractsto competitive bidding. However,
Airbus asserts that current work-share arrangements have led to economies of scale and a high
degree of technological expertise that generally place Airbus partners at an advantage over any
other suppliers.?® Theinterna pressure to continue current work-share arrangements will likely
lead to a moratorium on outsourcing,?®” which may affect Airbus's ability to fully redlize lower
component costs and improved market access opportunities that would be possible with the SCE.
Although Airbus has indicated interest in gaining market access through production offsets, the
partners have often been reluctant to follow through with this strategy.®® Such shiftsin sourcing
patterns may occur in future programs that will more easily permit purchasing from nonpartners
because of early integration into program design and devel opment.

Of the issues still under discussion,®® the most notable is asset valuation and shareholder
ownership of the new company. To establish new ownership allocationsin the SCE, the value of
individua partner assets contributed to the restructured Airbus must be determined, aswell asthe

20 Daimler-Benz, parent of DASA, and British Aerospace are listed on public stock exchanges,
thus indirectly providing Airbus access to international financial markets.

2! European industry official, interview with USITC staff, London, Mar. 29, 1998.

22 Ajrbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998.

23 Pierre Sparaco, “ Airbus Boosts Production, Eyes Early A3XX Launch,” Aviation Week & Space
Technology, May 25, 1998, pp. 31-33.

24 Airbus Industrie officials, interview with USITC staff, Toulouse, France, Apr. 7, 1998.

25 | hid.

26 | hid.

27 | hid.

28 | hid.

29 Because of the different perspectives on legal and tax codes and labor issues that the partners
bring to the negotiating table, the selection of a common legal structure and human resources policy
isstill under review. Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7,
1998.
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overal value of the company. The partners are reportedly at the beginning of this sensitive
process.? Resolution of thisissue has also been complicated by the different capital structures
of the partners.?** For example, the continued majority ownership of Aérospatiale by the French
Government and its implications for the future operations of a new Airbus have been cited as a
hindrance to the complete transition of Airbus to an SCE by its British and German partners,*?
who assert that Airbus must be privately owned.?® In an effort to allay such concerns and
facilitate restructuring, the French Government has reportedly agreed to Aérospatiae’s
privatization principally through its merger with Matra Hautes Technologies, a French defense
firm owned by French investment company Lagardére S.C.A.?* This move may enable
Aérospatiale to gain a stock market valuation, considered essential to the SCE transition.?™

Other European Industry Structural Changes

European Consortia

The aircraft manufacturing consortia that emerged in Europe during 1992-97 supplied the
framework for individual companiesto pool their technical, industrial, and financial resourcesto
gain economies of scale while sharing the monetary risks inherent in the pursuit of new aircraft
projects. These consortiaprovided ameansfor individual companieswith limited assetsand risk-
taking capability to develop new aircraft. Cultura and national differences, contrasting
philosophies and goals, and varying financia positions of the individua partners, however, are
inherent weaknesses that can undermine the long-term success of such ventures. Two such
consortia—-Aero International (Regional) (AI(R)) and Airbus Industrie Asia (AlA)--were
established with European partners to develop, produce, and market smaller regional transports.
Although the two consortia expl ored the launch of new aircraft, both projects encountered serious
development problems that led to their cancellation.

219 gtanley Holmes and Jeff Cole, “Price War with Boeing Pares Profits at Airbus,” The Seattle
Times, Sept. 20, 1998, found at Internet address http://newsedge, retrieved Sept. 22, 1998.

21 Aérogpatiale and CASA are currently majority owned by their respective governments, DASA
isowned by Daimler-Benz, and British Aerospace is a publicly held company.

212 gkapinker, “ Consolidation is the Name of the Game.”

213 Pierre Sparaco, “Airbus ‘ Single Entity’ Faces Further Delay,” Aviation Week & Space
Technology, Sept. 21, 1998, p. 45.

24 Under this scenario, the French Government would hold between 45 and 49.9 percent of
Aérospatiale; Lagardere S.C.A., 30 to 33 percent; and employees, 3 to 4 percent. The remaining
shares would be listed on the public stock market or offered to other partners. “Aerospatidle-Matra
Alliance Put in Context,” Paris Liberation, Foreign Broadcast Information Service, July 23, 1998,
found at Internet address http://fbis.fedworld.gov (FBIS translated text), retrieved July 27, 1998; and
“Major Strategic Partnership,” Lagardere press release, July 23, 1998, found at Internet address
http://www.|lagardere.fr/
us/actualite/index.html, retrieved July 28, 1998.

25 “French Aerospace Industry Officially Favored,” Paris Air & Cosmos/Aviation International,
Foreign Broadcast Information Service, July 15, 1998, found at Internet address
http://fbis.fedworld.gov (FBIS trand ated text), retrieved July 27, 1998.
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Aero International (Regional)

Prior to its breakup in April 1998, AI(R) was the world's largest supplier of aircraft to the
regional airlineindustry.?'® Three European aerospace partners--Aérospatiale, Alenia, and BAe*-
-maintained individua responsibility for the industrial and financia support of their respective
aircraft programs.*® They included the Aérospatidle-Alenia ATR program®® and British
Aerospace’ sAVRO and Jetstream?® aircraft, which formed afamily of complementary turboprop
and turbojet transports ranging in size from 30 to 128 passengers.

Their effortsto develop anew regional Al(R)JET series™ to meet growing demand in the 40- to
90-seat category met with eventua failure when BAe decided not to make any major investment
inthe AlI(R)JET project, citing previouslossesonitsregional aircraft programs, uncertain support
from the other AI(R) partners, and its focus on funding the development of the Airbus A340-
500/600 project.?? Subsequently, in December 1997 Al(R) decided not to continue with the 70-
seat regional aircraft program, citing the decision by the Al(R) partners to focus their financial
and engineering resources on Airbus' s new aircraft projects.?

Following its decision to cancel the 70-seater program, in April 1998 the three Al(R) partners
announced the dissol ution of the consortium. Aérospatiale and Aleniawill continueto market and

28 According to the Regional Airline Association (RAA), regional airlines are short-haul
scheduled carriers providing service between small- and medium-sized communities and the nation's
hub airports. Thisserviceis primarily provided with turboprop aircraft with 19 to 70 seats, although
some airlines operate small turbofan aircraft with 50 to 100 seats. E-mail correspondence from RAA
official, Jan. 9, 1998.

27 Each partner held a one-third share of the company, which began operations on January 1,
1996, with headquartersin Toulouse, France.

218 Paul Jackson, ed., Jane’s All the World’s Aircraft 1996-97 (Surrey, UK: Jane's Information
Group Limited, 1996), p. 175.

29| ike Airbus, the ATR joint venture was incorporated under French law as a groupement
d’intérét économique, with its formal establishment in February 1982.

20 |n May 1997, however, BAe announced that the company would end production of its Jetstream
aircraft program, in part because of the large losses incurred on this product, slack demand for new
small turboprop aircraft as an increasing number of used turboprops became available, and the
economics of flight frequencies and cycles that dictate the use of turbojets on certain routes.
Jetstreams in service will continue to be supported and maintained by BAe. British Aerospace, 1996
Financial Statement.

2 The AI(R)JET seriesinitialy included a 70-seat version, to be followed by a 58-seat model and
astretched version, at an estimated cost of $1 billion. Al(R) had hoped to vertically integrate the
company around the 70-seat project. Pierre Sparaco, “European Airframers Merge to Build Muscle,”
Aviation Week & Space Technology, found at Internet address
http://www.newsnet.com/libiss/ae30.htm#atr, and Aero International (Regional), found at
http://www.airegional .com/about.html, both retrieved Sept. 11, 1997; and Al(R) official, interview
with USITC staff, Toulouse, France, Apr. 8, 1998.

22 Kevin O'Toole, “BAe Rules Out Becoming Major Air Jet Investor,” Flight International,

Sept. 17-23, 1997, p. 6.

23 Charles Goldsmith, “European Plane Consortium Opts Not to Build 70-Seat Regional Jet,” The

Wall Street Journal, Dec. 11, 1997.
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produce ATR turboprops, and are reportedly reevaluating the AI(R)JET program.?* BAe
Regional Aircraft will focusonitsAVRO regional jet line, including derivatives of its RJseries.?

Airbus Industrie Asia

AlA, asubsidiary of Airbusand Alenia/Finmeccanica, wasformedin early 1997 asajoint-venture
partner with Aviation Industries of China (AVIC) and Singapore Technologies Pte Ltd. (STPL).
The venture focused on a $2-hillion project®®® to develop a 100-seat regiona jet**’ that would
fulfill China' sambition to build acommercial aircraft and extend Airbus' s product rangeinto the
100-seat market. Following numerous development problems, however, the project was
terminated in July 1998.%

Asproposed, theregional aircraft program--named the A E-31X??--would have had many features
in common with the A320, including the same type-rating.”® Much of the manufacturing of the
AE-31X and its final assembly was to occur in China, with the European partners providing
expertise and technology in such areas as engineering, production, and customer support.!
Severa obstacles thwarted the project’s completion, however, including the level of technology
that the European partnerswerewilling to transfer, itsvaluation and payment terms, and program
cost.?*

British Aerospace

BAeisone of theworld' sleading aerospace and defense companies, with annual sales exceeding
£7 billion (about $10.5 hillion). BAeis aso apartner in numerous civil and military programs
worldwide, including Airbus and the former Al(R) on the commercia side. With its membership
in these ventures and the sale of its Corporate Jet division to Raytheon (United States)®* in June

24 Pierre Sparaco, “Europeans Begin to Dismantle AIR,” Aviation Week & Space Technology,
May 4, 1998, p. 30.

25 Pigrre Sparaco, “AlR's Failure May Boost Avro,” Aviation Week & Space Technology,

Mar. 2, 1998, p. 45.

26" China’'s Plan for aNew 100-Seat Jet Carrier: A High Risk for Europe?,” Clear Thinking,
Construction Newsletter, Aug. 1996, found at Internet address http://www.redfish.com/Clear-
Thinking/arch/const-96.htm, retrieved Sept. 11, 1997.

2 Under terms of the Memorandum of Understanding (MOU) signed by the partners, AVIC
controlled 46 percent of the joint venture, with Singapore Technologies holding 15 percent and AIA
the remaining 39 percent.

28 Pierre Sparaco, “Europeans, Chinese Terminate AE31X,” Aviation Week & Space Technology,
July 13, 1998, pp. 56-57.

2 For more information on this project, see Chapter 5.

20 Ajrbus Industrie News, Dec. 6, 1996, Airbus, found at Internet address http://www.airbus.com/
newslong96.html, retrieved Sept. 11, 1997; and “ Airbus/China MOU Signed,” Air Transport World,
found at Internet address http://www.atwonline.com/junel697.htm, retrieved Oct. 8, 1997.

1« Alirbus/China: 100-Seater Makes Progress,” Flug Revue Online, week of May 18, 1997, found
at Internet address http://www.flug-revue.rotor.com/FRNews?FR970518.ntm#AE100, retrieved
Oct. 8, 1997.

%2 paul Lewis, “Time Out in Asig,” Flight International, Nov. 5-11 1997, pp. 38-40.

23 Raytheon specidizes in defense and commercia electronics, business aircraft, and construction
and engineering. Raytheon Company, found at Internet address http://www.raytheon.com, retrieved

(continued...)
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1993, BA€ sown aircraft production waslimited to that manufactured for the two consortiaunder
the AVRO and Airbus nameplatesrather than itsown line of aircraft. With the recent dissolution
of the Al(R) consortium, however, BAe has again undertaken both the production and marketing
responsibilities for the AVRO line of regional aircraft, and plans to launch an upgraded AVRO
regional jet to enhance its market position.?*

Fokker

Fokker Aviation BV, aDutch military and commercial aircraft manufacturer, declared bankruptcy
in March 1996 after nearly 77 years of operation. Fokker produced the Fokker 50 and 60 short-
haul turboprops and Fokker 70 and 100 short- to medium-haul twin-jet aircraft, marketed asthe
Fokker JetLine. In the 14 years leading up to its 1996 bankruptcy, Fokker developed
simultaneoudly two new aircraft (the Fokker 50 and 100) to replaceits aging F27 and F28 aircraft
after acooperative arrangement with McDonnell Douglasfor the production of a132- to 138-sest
airliner was terminated in February 1982. The so-called twin-track decision proved pivotal to
Fokker’ sclosure by taxing aninadequate devel opment processand overextended resourcesduring
aperiod of adverse market conditions. Cost overruns, program delays, and the unprofitability of
the two aircraft gradually eroded Fokker’s financial condition and led the company to pursue
several foreign investors before eventually declaring bankruptcy.*®

Since the bankruptcy, Amsterdam-based Rekkof Restart has acquired many Fokker production
resources with the goal of resuming Fokker 70 and 100 assembly.>* The company reportedly has
the financing and suppliers to initiate production of these aircraft, with first deliveries expected
in spring 2000.%°

European Aerospace Industry Integration

Although its restructuring is occurring independently of other regional aerospace issues, Airbus
itself has become one of several e ements of abroader attempt to devel op an integrated European
military/commercial aerospace industry that will compete more effectively with its U.S.
counterparts. As Europe's leading LCA manufacturer, Airbus will likely be the focal point of
European integration efforts. 1n response to a request from the partners’ governments for an
integration timetable, in March 1998 the partners generally agreed with the premise of a united
European aerospace and defense company that could include other Europeanindustry participants,
but raised many questions concerning time frame and procedural issues.>® Although its specific

23 (_..continued)
Oct. 20, 1998.

% Pierre Sparaco and Stanley W. Kandebo, “BAe Mulls Enhanced Regional Jet Aircraft,”
Aviation Week & Space Technology, May 25, 1998, p. 56.

5 Fifth Public Report of the Bankruptcy Trustees Pursuant to Section 73A Netherlands
Bankruptcy Act, Fokker, found at Internet address http://www.fokkernl.com/content/Indus973.htm,
retrieved Nov. 12, 1997.

6 K ate Sarsfield, “ Shorts Removes Obstacles to Resumption of Fokker Production,” Flight
International, July 1-7, 1998, p. 4.

7 “Bankrupt Aircraft Maker Fokker Tries Comeback Under New Name,” The European,

Sept. 14, 1998, found at Internet address http://newsedge, retrieved Sept. 15, 1998.
28 John D. Morrocco and Michagl A. Taverna, “ Consolidation Plans Hinge on French Role,”
(continued...)
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role hasyet to be clearly defined, Airbusrecognizesthat this European integration will likely have
some impact on its restructuring and future operations.

Adoption of the Euro

In other measures to support European unity, many EU member governmentswill adopt the euro
as a single European currency effective January 1, 1999. Although the full potential of the euro
may eventually only be reached with U.S. dollar-euro parity, the euro could offer moreimmediate
benefits. For example, with the dimination of exchange rates,?* the euro will likely revea cost
differences between European companies and countries. Moretransparent pricing resulting from
the euro adoption may heighten competition, which could contribute to European industry
restructuring and other cost-cutting and efficiency measures. Consequently, euro pricing may
ultimately enhanceindustrial competitivenessandinfluence purchasing patternsby alowing easier
identification of the lowest price.***

Effects of U.S. and EU LCA Industry Structural
Changes

Views of LCA Suppliers®*

The Boeing-McDonnell Douglas merger has caused immediate fallout in the supplier industry by
shrinkingitscustomer base and eliminating businessopportunities, particularly for thosesuppliers
with strong links to McDonnell Douglas aircraft programs. The LCA duopoly will likely
encourage further consolidation of the supply base, particularly in lower tiers, as suppliersfollow
strategies to strengthen their long-term market positions. Both U.S. and West European LCA
suppliers are under pressure to reduce costs through such means as systems integration, supply
chain management, and lean manufacturing, and are diversifying product and market ranges
through mergers and other corporate aliances. European suppliers generaly expressed more
concerns regarding the risk of increasing supplier polarization between Airbus and Boeing, and
the dangers to suppliers of vertical integration and preferred supplier arrangements. Although
suppliers note that the restructuring of Airbus will likely improve its global competitiveness,
restructuring appears to hold more long-run opportunities for those producers not aready

28 (_..continued)

Aviation Week & Space Technology, Apr. 6, 1998, p. 22.

29 Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998.

20 Because aircraft prices arein U.S. dollars, Airbus will still be exposed to exchange rate risks.
Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998. Airbus has
reportedly asked Eurostat to develop an escalation formulain euros to be used for pricing aircraft
contracts. Anton Joiner, “Airline Finance Markets Contemplate the Euro,” Commercial Aviation
Report, June 1, 1998, pp. 15-17.

21 Nicholas Bray, “Euro Expected to Spell an End to Pricing Distortions,” The Wall Street
Journal, May 8, 1998.

22 Based on USITC staff interviews with U.S., European, and Asian LCA suppliers and airlines,
except as noted.

3-28



supplying Airbus programs with the devel opment of any new aircraft programs and the potential
to increase sourcing from nontraditional suppliers.

Although suppliers generally expressed adesire to work with both Boeing and Airbus, they noted
that it isextremely difficult not to be stereotyped as either an Airbus or Boeing supplier. Infact,
some suppliers indicated that the bipolar structure of the LCA industry has already forced
suppliers to choose either Boeing or Airbus as along-term strategic partner, thus pegging their
success to the performance of one airframer. The loss of McDonnell Douglas as a customer has
reduced opportunities for suppliers and contributed to a shift in the balance of power to the
airframer since suppliers have fewer sources of business.

As a consequence, LCA suppliers are exploring risk-reduction strategies that lessen reliance not
only onaparticular airframer but onthe LCA industry asawhole. Although many L CA suppliers
are aready diversified into other aerospace activities or markets, more diversification can be
expected to stabilize businesses and offset LCA market cycles. Although suppliers may be
interested in expanding into nonaerospace industries, most companies have a specialized
knowledge of and experience in the aerospace sector that may not easily transfer to another
industry or market.

Greater vertical integration and preferred supplier arrangements®® are consi dered adirect outcome
of the industry consolidation that develops from mergers such as that of Boeing and McDonnell
Douglas. The two remaining airframers gain greater leverage in the airframer-supplier
relationship and may be moreinterested in devel oping long-term linkagesto guarantee an adequate
parts supply, attractive pricing, and control of their supplier base. Although long-term contracts
raiseconcernsregarding supplier initiative and cost competitiveness, other suppliersindicated that
preferred supplier rel ationshi pswoul d not reduce competitivenessif periodic competitive biddings
were held to push suppliers to reduce costs and increase innovation.

In response to continued cost-reduction pressures, the LCA industry has turned to systems
integration, supply chain management, and lean manufacturing as key methods to control costs.
Systemsintegratorsare becoming increasingly important tothe LCA industry,* asairframersand
airlines encourage suppliers to provide more complete aerospace systems to gain even greater
efficiencies. This production approach enables airframersto pass along responsibility for design
and financing of, and liability for, certain systemsto their primary suppliersin an effort to push
costsdown the supply chain. For suppliers, systemsintegration providesopportunitiesto produce
higher-valued components or systems and expand into new product aress, for example. Asa
consequence, somesuppliersaremerging to gain the critical massnecessary to financethe projects
and systems desired by LCA manufacturers, or are creating partnerships and alliances that offer
similar financial and technological advantages.?®

23 Vertical integration is more common among lower-tier suppliers rather than LCA
manufacturers, where risk-sharing partnerships and preferred supplier relationships are preval ent.
U.S. industry official, telephone interview by USITC staff, June 24, 1998.

24 “supply Side Allies: 1t's Merge or Die for Many Aerospace Suppliers as the Industry
Consolidates,” Puget Sound Business Journal, June 19, 1998, found at Internet address
http://newsedge, retrieved June 23, 1998.

5 « perospace Best Practices: Conference Wrap-Up,” Aviation Week & Space Technology,
Feb. 16, 1998, p. S6.

3-29



Supply chain management is another highly complex task that has become acrucia business skill
for prime contractors looking for ways to save costs. LCA manufacturers and their principal
suppliers must balance the desire to cut their supplier base to reduce administrative costs and the
need to encourage competition among suppliersto stimulate technological creativity and maintain
a sufficient supplier base throughout the LCA business cycle. In addition, LCA suppliers are
implementing lean manufacturing to gain cost reductions through manufacturing efficiencies and
employee productivity. Enhanced overall operating potential resulting from these improvements
will better position LCA component manufacturers in the highly competitive--and shrinking--
industry.*

LCA engine manufacturers, a critical subset of the LCA supplier industry, may experience a
shake-up if airframers offer fewer engines on newly developed aircraft. With the loss of
McDonnell Douglas, only two Western LCA manufacturers are supporting the three magjor LCA
enginemakersand their cooperative engineventures. Because enginemakersareoperatingonthin
margins in an intensely competitive market, the simultaneous development of several engine
projects is often financially untenable. Moreover, the high costs associated with certifying
additional engines for an aircraft may dissuade airframers from selecting more than one engine,
despite the inherent competitive advantage of an aircraft with multiple engine choices. Airlines
have expressed concern about the current engine/airframer relationship and the implications for
future engine supply. Airlines generally prefer to have a choice of engines offered on an aircraft
which then allows them to select that best suited to their fleet objectives.

Both airframers and engine manufacturers are demonstrating greater interest in owning and
operating aircraft and engine maintenance and repair facilities worldwide. These overhaul
facilities are viewed as a stable source of revenue that can offset the adverse financial impact of
flagging aircraft and engine prices that are slow to cover product development and production
costs. These manufacturers face competition in the repair business from airlines that have
invested heavily in their own maintenance facilities as well as independent companies seeking to
capitalize on this profitable business.

With respect to the restructuring of Airbus, suppliers generally expect the new organizational
structuretoimprove competitiveness, but do not anticipate significant new opportunitiesto supply
its current aircraft programs because of ongoing partner work-share arrangements. A history of
unsuccessful bid competitions has also contributed to the pessimism of certain U.S. suppliers
concerning future Airbus program chances. But because the SCE may expose Airbus to the
discipline of themarket and theoretically subsume nationalistic tendencies, some suppliersbelieve
the restructuring may offer more contract possibilities, and smplify supplier relationships by
having a single contact point.

Views of Airlines®*’

Althoughfew airlinesweremagjor customersof McDonnell Douglasin recent years, thelossof that
LCA producer has resulted in a notable airline emphasis on the need to have at least two fully
competitive LCA producers serving the marketplace, in part to ensure competitive pricing levels,

28 |bid., pp. S1-S6.
27 Based on responses to USITC airline questionnaire, Feb. 1998; and USITC staff interviews with
Asian, European, and U.S. airline officials, representing major and national airlines.
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afull selection of aircraft, and LCA industry balance. Despite the cutback in suppliers, airlines
have generally indicated that the consolidation will not likely affect their competitivenessvis-a-vis
one another, particularly as technological devel opments appear to have plateaued. Operators of
McDonnell Douglasaircraft indicated that their rel ationship with Boeing appearsto be of similar--
or better--caliber as that established with McDonnell Douglas. Future competition between the
two airframers may occur in a more open environment with the transition of Airbus to the more
transparent SCE structure.

Leading airlines report that any future adverse or beneficial effects resulting from the
consolidation will likely impact all major airlines, providing no significant advantagesto any one
carrier, particularly as airlines encourage competition between the two airframers. Severa
operatorsnoted, however, that it isstill too soon to assessthefull impact of the Boeing-McDonnell
Douglas merger on their operations or the industry as a whole. Carriers did note that more
participants in the LCA industry would provide more aircraft choices, better LCA pricing, and
improved negotiating positions for airlines.

Oneareain which major world airlines have expressed divergent views regarding the effect of the
LCA industry consolidation is its impact on future technological developments. While severd
carriersexpect to seefewer new product devel opments because of the reduced level of competition
at the airframer level, other airlines anticipate greater technological innovation and competition
because of increased resource availability (e.g., more engineers, better LCA financial position).
One carrier cited the importance of leverage in the airline/airframer relationship--if airlines have
the greater leverage, they may be able to influence price levels and the pace of technologica
development through heightened LCA competition.

For operatorsof McDonnell Douglasaircraft, Boeing has committed itsfull support to the service
and maintenance of these aircraft, and will keep the contractual commitments made by McDonnell
Douglas. Two of these carriers, in fact, acknowledged that after-sales service has improved
following Boeing's merger with McDonnell Douglas. One carrier also indicated that Boeing
provides more favorable payment and delivery schedules than did McDonnell Douglas.

Airbus’ s shift to an SCE may produce a more open competitive environment. Airlinescould gain
noticeable benefits in terms of greater transparency in competitive biddings, as well as a less
complicated, more responsive decison-making process with the implementation of a single
customer interface. Several U.S. carriers expect higher aircraft prices to result from Airbus's
restructuring and a more balanced market between Boeing and Airbus.
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Implementation of the 1992 U.S.-EU Large Civil
Aircraft Agreement

Overview

The Agreement Concerning the Application of the GATT Agreement on Trade in Civil Aircraft
(the 1992 Agreement)?*® was drafted to strengthen provisions of the 1979 GATT Aircraft
Agreement,?* particularly those related to government subsidies. Such government support,
related to the development and production of aircraft by Airbus with European Government
involvement, had been the source of trade tensions between the United States and Europe. The
1992 Agreement seeksto reduce gradualy the level of government support, and to prevent “trade
distortions resulting from direct or indirect government support for the development and
production of large civil aircraft....”*°

Current Implementation Status

Subsequent to the agreement, multilateral negotiations began in October 1992 within the GATT
Subcommittee on Trade in Civil Aircraft. Although several countries participated in the talks to
expand the 1992 Agreement, ongoing disputes between the United States and the EU and the lack
of support from other countries for a “support-based” ** agreement contributed to the failure to
add signatories to the agreement.

The EU and the United States a so took opposing positionsin another GATT forum where anew
Agreement on Subsidies and Countervailing Measures was being crafted.®? The EU supported
theexclusion of theaircraft industry from thisagreement, whereasthe United Stateswasinterested
in gaining complete coverage of the aerospace sector. After year-long negotiations, the two
countries reached a compromise that brought the LCA industry into the final agreement, with
certain exceptionsto the subsidy disciplines. The more notable of these include an understanding
that government subsidiesto aircraft producersthat exceed 5 percent of the devel opment cost for

28 See Appendix E for acopy of the 1992 Agreement and views of signatories.

29 The 1979 Agreement requires the elimination of customs duties and other charges on civil
aircraft; applies the provisions of the Standards Code to civil aircraft so that product standards will
not create obstacles to trade or imported goods will be treated no less fairly than domestic products,
requires that aircraft purchasers be free to select suppliers on the basis of commercial and
technological factors, without any “reasonable” government pressure; and prohibits government
application of quantitative restrictions of civil aircraft in a manner inconsistent with GATT. The
most controversial aspect of the 1979 Agreement was its lack of clarity on subsidiesissues, citing the
need to repay subsidies if the aircraft were sold (“repayable subsidies’), and to apply the multilateral
subsidies code to civil aircraft without providing further explanation. See U.S International Trade
Commission, Global Competitiveness of U.S. Advanced-Technology Manufacturing Industries: Large
Civil Aircraft, USITC publication 2667, Aug. 1993.

%0 Agreement Concerning the Application of the GATT Agreement on Trade in Civil Aircraft,

p. 1.

=1 A “support-based” agreement would establish the conditions and use of government subsidies.

%2 The GATT Agreement on Subsidies and Countervailing Measures became effective on
July 1, 1995.
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anew aircraft will not constitute a presumption of serious prejudice®™: (i.e., such subsidies would
be permitted). The other significant exception concernsroyalty-based financing, the nonpayment
of which would not congtitute serious prejudice if the payment failure is dueto the level of actual
sdesfalling below the level of forecast sales.

The Boeing-McDonnell Douglas merger exacerbated the conflict between the United States and
the EU, prompting an EU request in April 1997 for areview of aircraft subsidies under the 1992
Agreement. The EU charged that the United States was not complying with its end of the
agreement concerning limitationson indirect support provided through government-funded R& D.
Boeing's subsequent concessions to the EC to gain approva of its merger with McDonnell
Douglas helped to address EU concerns about indirect government support, and averted a
possible move by the EU to renegotiate or |eave the agreement.

Implications for Competitiveness of the
U.S. LCA Industry

The LCA industry will likely continue to undergo more structura changes as airframers and
component manufacturers adjust to the price-competitive dynamics of the LCA market shaped by
themerger of Boeing and McDonnell Douglasand thetechnol ogical maturation of current aircraft.
Airframers will likely continue to implement internal cost-savings efforts to improve
competitivenessand financia performance, and will &l so demand cost reductionsfrom and greater
involvement of suppliers. Airframers may ultimately have to temper market share objectives at
the expense of price competition to meet their need to earn a reasonable return to achieve
reinvestment and profitability goals. Such a shift appears to be occuring,?* which may result in
a market that supports higher aircraft prices and relatively constant market shares as well as a
stable supplier base. In the meantime, the pressure to reduce costs will likely drive Boeing and
Airbus to pursue strategies that will continue to further supplier industry consolidation.

%3 “ Serious prejudice” refers to the adverse effects of one country’s subsidy on another country’s
trade interests. The subsidy must be withdrawn or its adverse effects removed if a determination of
serious prejudice is reached.

%% International Trade: Long-Term Viability of U.S.-European Union Aircraft Agreement
Uncertain, Government Accounting Office (GAQO), Dec. 19, 1994, found at Internet address
http://frwebgate.access.gpo.gov/cgi-bin/useftp.cgi ?l Paddress=wai s.access.gpo.gov& filename=gg9504
5.txt& directory=/diskb/wai s/data/gaop. 38, retrieved Aug. 25, 1997, p. 38.

%5 See the section of this chapter on the Boeing-McDonnell Douglas merger for further
information on the EU Commission competition review.

%6 Boeing and Airbus separately announced their intention to focus on increasing profitability
rather than market share. Michael Skapinker, “Boeing and Airbus to End Struggle Over Market
Share,” Financial Times, Sept. 8, 1998; and Stanley Holmes and Jeff Cole, “Price War with Boeing
Pares Profits at Airbus,” The Seattle Times, Sept. 20, 1998, found at Internet address http://newsedge,
retrieved Sept. 22, 1998. Boeing had previously announced a 5-percent increase in base prices. Polly
Lane, “Analysts Doubt Impact of Boeing's Attempt to Raise Base Price of Airplanes,” The Seattle
Times, July 15, 1998, found at Internet address http://newsedge, retrieved July 16, 1998; and Jeff
Cole, “Boeing Expects Upturn in Profits by Late 1999,” The Seattle Times, July 23, 1998, found at
Internet address http://newsedge, retrieved July 24, 1998. Airbus also announced a 3-percent price
increase across its aircraft lines. Skapinker, “Boeing and Airbus to End Struggle Over Market
Share.”
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Boeing’' scompetitive positioninthismarket hingesonitsability to smooth post-merger integration
and stabilize LCA manufacturing during the window of opportunity that has devel oped as Airbus
resolves internal struggles and postpones its SCE transition date. Although its strengthened
defense sector will help to offset the cyclicality of the LCA industry and bolster shareholder value
and financia performance, Boeing’ s more diverse operations and ongoing integration difficulties
may hamper its flexibility and focus on the LCA sector. The current strong price competition
places even greater importance on Boeing's ability to fully implement its manufacturing and
process improvementsin atimely fashion. If future market demand warrants, Boeing may aso
need to refocus on aircraft technology, an areain which itsacquisition of McDonnell Douglaswill
likely help. However, the many demands on Boeing's financial and manageria resources may
detract from its ability to pursue future R& D and program developments that the LCA market
may demand.

Airbus, as an SCE, could be a more formidable, business-oriented competitor, particularly if it
isableto fully implement the new structure, take advantage of its opportunities, and capitalize on
the missteps of its major competitor. The challengesfor Airbuswill be to participate thoroughly
in all aspects of the marketplace and eventually move beyond the SCE to a more typically
constructed public company, which could be a model for an integrated European aerospace
industry. Although Airbuswill gain numerous operating efficiencies and greater responsiveness
with a single management voice, ongoing intracorporate and national disputes may constrain
enhanced competitiveness in the short term by limiting component outsourcing and capital
availability. Such restrictionsinhibit Airbus's ability to gain the best aircraft components at the
best price, choose appropriate market access strategies, and amass greater funding for future
projects. Moreover, athough the adoption of theeuro may eventually providemore clear-cut price
comparisons among its European suppliers, it is unclear whether Airbus will be free to shift
sourcing to lower cost suppliers.

Although opportunities exist for both airframers to increase sales to former McDonnell Douglas
operators, Airbus may benefit from airlines efforts to encourage competition and support a
balance between the airframers. In terms of the development of new aircraft and technologiesto
meet future market demand, neither airframer appearsto have an obvious competitive edge. Both
companies could be hampered by various financial limitations, particularly if profitability
continues to suffer under the current pricing scenario. Boeing has continually demonstrated its
capacity to develop and launch market-driven aircraft, and the shift to an SCE structure may
enhance Airbus s market responsiveness in this regard.

Both airframers are currently seeking to exploit opportunities in the 100-seat and 500-seat
markets, but with somewhat different strategies. Although the 100-seat regiona niche holds
promise, Boeing has yet to capitalize on this market with its purpose-built 717-200. The
restrained responseto thisaircraft reflectspricing concernsand airline uncertainty asthey consider
the relative advantages of all available aircraft options, which may provide an opening for the
proposed Airbus market entry. 1nthe case of the 500-seat aircraft avidly pursued by Airbus, the
market has yet to develop sufficiently and may require alonger-term view. Boeing has taken a
more cautious approach by evaluating a larger, less-costly derivative of its 747. Airbus must
ultimately add a long-range, large-capacity aircraft to its lineup to better compete with Boeing
sinceits A340 stretch derivatives appear to leave much of the lucrative 747 market intact. Boeing
will likely retain its dominance of the long-range, high-capacity market for the short to medium
term while Airbus seeks to develop further the business case for the A3XX.



New business opportunities for the U.S. LCA supplier industry are not expected to increase, in
part because of theloss of McDonnell Douglas and the lack of new program developments. With
few, if any, new LCA customers and sales prospects in the short to medium term, further
consolidation and diversification may be expected as manufacturers seek to reduce risk and
achievegreater economiesof scaleand systemsintegration capabilities. Moreover, Boeing' slong-
term linkages with suppliers and Airbus's traditional preference for sourcing from member
country’ s suppliers may point to greater industry polarization. These strategies not only exclude
many suppliers from sales opportunities over long periods but also increase suppliers stake--
particularly those of smaller, less diversified suppliers--in the performance of its mgjor LCA
customer, be it either Airbus or Boeing. For chosen suppliers, however, such commitments
facilitate long-term business planning and adequate returns on investment in support of a healthy
supply base. Increased outsourcing and production offsetsdesigned to improve market accesswill
also affect U.S. suppliers. Boeing may have grester short- to mid-term flexibility than Airbusto
effect such market-access strategies, and could gain aircraft sales accordingly. The benefits of
such salesto suppliers, however, will accrueto those already locked into production contractsfor
the chosen aircraft.
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CHAPTER 4

CHANGES IN THE STRUCTURE OF
THE RUSSIAN LARGE CIVIL
AIRCRAFT INDUSTRY

Overview

TheRussian largecivil aircraft (LCA) industry has devoted al available resources during the last
10 years to develop a new generation of LCA capable of competing on the global market with
aircraft from The Boeing Co. (Boeing) and Airbus Industrie, G.I.E. (Airbus). Due to a number
of factors, the most critical being a lack of capital and a corporate structure that is not market
oriented, Russian producers are not expected to bein aposition to secure global market sharewith
their new generation aircraft in the next 10 years.®’

After providing background information on the evolution of the Russian LCA industry since the
breakup of the Soviet Union and current industry structure, the chapter assesses the Russian
industry’ s potential to competein the global market based on the determinants of competitiveness
discussed in Chapter 2. Finaly, the chapter addresses implications of changesin the structure of
the Russian LCA industry on the competitiveness of the U.S. LCA industry.

Background

Before 1992, themilitary and civil aviation industriesintheformer Soviet Unionwerewholly state
owned and strictly regulated. Design bureaus were separate entities from seria production
facilitieswhere aircraft were mass produced. The government decided which LCA designswould
go forward, provided funding for the entire development and production process, and dictated
how many aircraft would be produced annually. Moreover, mgor components, such as engines,
were selected by design bureaus without competitive bidding by suppliers. This system allowed
for overcapacity in the manufacturing industry, did not provide incentives for technological and
production process improvement, and did not foster design improvements in LCA, leaving the
industry ill prepared to function in a market-oriented manner.

=7 Even with access to vast amounts of capital, establishing a position as a supplier of LCA to the
world’s airlines evolves over the course of decades. Airbus Industrie, a consortium with significant
financial resources and partners that have extensive aerospace manufacturing experience, notes that
after 28 years in business, it still does not offer a complete LCA product range. The company states
that it takes along time for new participants to become full-fledged members of the global industry.
Transcript of hearing for USITC inv. No. 332-384, Mar. 17, 1998, p. 10.
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In the mid-1980s, the Soviet Union began to shift its traditional military focus to devel oping new
civil aircraft. These new civil programs were intended to upgrade the domestic civil air
transportation network, generate hard currency through products for export, and convert defense
production facilities and employment to civil ventures.>® However, after the dissolution of the
Soviet Union, the Russian civil aircraft industry nearly collapsed. Since 1991, the 80-percent
decline in civil aircraft production has led to idle facilities, forced vacation or part-time
employment for 40 percent of the work force, delayed payment of wages®® and a loss of
50 percent of the industry’s technical specialists.?®

During 1992-97, the Russian Government i ssued aseries of decreesto buoy the Russian aerospace
industry, including:

» the maintenance of import tariffs,

» the creation of aleasing mechanism for Russian-built aircraft,

» the development of an air code for the Russian Federation,

» the demonopolization of the air transport industry,

» thegranting of desirable air routes to operators of new Russian aircraft,

« thereduction of value-added taxes on Russian-made aircraft,

» theregulation of government-controlled ground support service prices,

» thegranting of investment tax credits on federal taxes,

» thegranting of loan guarantees and the acceptance of loans from the U.S. Export-
Import Bank and the European Bank for Reconstruction and Devel opment, and

» the provision of government support for certain aviation entities.

However, the missions and purview of various government ministries and agencies have been in
flux since 1992, prompting regulatory and budgetary uncertainties.®* Mogt state policy decrees
have not been implemented, particularly those requiring government funding.?®?

In September 1997, the Russian Government issued amajor plan for the aerospace industry titled
“Concept of Restructuring the Russian Aviation Industry Complex.” As characterized by the
Russian Ministry of Economy, the plan has three principal facets: 1) design bureaus and serid
production facilities should be united to reflect amarket-driven industry; 2) the network of state-
owned researchinstitutes should berestructured to maintain technical skill levelswhileeliminating
redundancy; and 3) cooperative arrangements with foreign partners should be developed. The
realization of these objectives could have asignificant positive effect on the competitiveness of the

%8 Dennis L. Holeman, The Structure of the Civil Aviation Industry in the Former Soviet Bloc
Countries, SRI International, Business Intelligence Program, Dec. 1991, p. 1.

% Wagesin thisindustry are approximately 50 percent of the average industrial wage in Russia.

%0 Alexander Gerashchenko, “Russian Aircraft Industry Sounds the Alarm,” Aerospace Journal,
Nov.-Dec. 1997, p. 10.

%1 Aerospace Committee of the American Chamber of Commerce in Russia, Barriers to
Aviation/Aerospace Investment in the Russian Federation, Aerospace White Paper Rewrite One,
Oct. 3, 1995, found at Internet address http://www. online.ru/sp/accr/aero/aerol.html, retrieved
Sept. 4, 1997. Since the breakup of the Soviet Union, oversight of the civil aviation industry has
been alternately the responsibility of the Ministry of Industry, the Ministry of Defense Industries, the
Ministry of the Economy, and is expected to be moved to the Ministry of Industry and Trade, which is
currently being created.

%2 Gerashchenko, “ Russian Aircraft Industry Sounds the Alarm,” p. 11.
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Russian LCA industry. However, the Ministry of Economy stresses that industry restructuring
and streamlining isstrictly voluntary, with noincentives or government guidanceto be provided.?®
Without Russian Government intervention, little action islikely to be taken by the industry; it is
unlikely that design bureaus and production facilities would agree upon a single industry
consolidation plan.

There are currently three mgjor Russian LCA concerns--1lyushin Aviation Complex Joint Stock
Company (Ilyushin), Tupolev Joint-Stock Company (Tupolev), and Joint Stock Company A.S.
Yakovlev (table 4-1). However, only Ilyushin and Tupolev have designed models for Western
certification and sale on the globa market. These three companies have a long history of
designing awide range of civil and military aerospace products, and approximately 90 percent
of their LCA in service belongsto airlines of the former Soviet Union and the Commonwealth of
Independent States. Other marketsfor theseLCA areprimarily former Soviet bloc and devel oping
countries.

Table 4-1
Russia: Russian LCA industry
Design bureau Affiliated LCA LCA models in the Production
and year founded production facilities world fleet* Aircraft type status
llyushin Aviation Chkalov 11-62: 170 in world fleet | 4 turbofan long-range Out of production
Complex (Tashkent,Uzbekistan) none on order airliner
Founded: 1933 Voronezh (Russia) 1I-76: 427 in world fleet | 4 turbofan medium/long- Production at
none on order range freight transport Chkalov
11-86: 91 in world fleet 4 turbofan wide-bodied Out of production
none on order passenger transport
1-96: 8 in world fleet 4 turbofan wide-bodied Production at
32 on order passenger/cargo transport Voronezh
Tupolev Aviastar Tu-134: 406 in world fleet | 2 turbofan short/medium- Out of production
Joint-Stock Company (Ulyanovsk, Russia) none on order range transport
Founded: 1922 Kazan (Russia) Tu-154: 728 in world fleet | 3 turbofan medium-range Production at
5 on order transport Aviacor
Aviacor (Samara, Russia)
Tu-204: 6 in world fleet 2 turbofan medium-range Production at
38 on order airliner Ulyanovsk and
Kazan
Joint Stock Company Saratov (Russia) Yak-40: 779 in world fleet | 3 turbofan short-haul jet Out of production
A.S. Yakovlev none on order transport
Founded: 1927 Yak-42: 149 in world fleet | 3 turbofan short/medium- Production at
4 on order range passenger transport Saratov

* As of August 1997. Includes passenger and cargo variants. Information compiled from “World Airliner Census,” Flight International,

Oct. 15-21, 1997.

Source: Compiled from various sources by USITC staff.

%3 Russian Ministry of Economy official, interview by USITC staff, Moscow, Mar. 31, 1998.
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Competitive Assessment

For itsdomestic market, the Russian L CA industry must now build cost-efficient aircraft that will
appeal to newly profit-oriented airlines. Salesto domestic airlines represent a critical first step
toward sales to foreign customers, providing capital required to finance the production and
certification of modelsfor export. Export aircraft at the very least must meet Western standards
in terms of quality, lifecycle, and operating efficiencies, and must be able to be serviced and
supported globally.

The Ilyushin 11-96 (table 4-2) and the Tupolev Tu-204 (table 4-3) represent a point of departure
for the Russian LCA industry. Both wererelatively new designs at the time of the breakup of the
Soviet Union and were chosen to represent the modernization of the domestic civil aviation
industry by aiming to meet Western standards in terms of operating costs, reiability, and
airworthiness requirements. However, these programs have run into serious funding problems,
resulting in mgjor delays.

Table 4-2
Russia: llyushin new generation LCA
Passenger Certification Western
Model Debut Range! | capacity Engines Avionics status competitors?
11-96-300 First flight 4,050- 235 - 3 class 4 Aviadvigatel Russian Russian: 12/92 Created for
(prototype) 5,940 300 - 1 class PS-90A domestic market
9/88 (Russian)
1I-96M First flight 6,195 312 - 3 class 4 Pratt & Whitney Rockwell Collins (U.S.), | Russian: Expected Boeing 777
passenger | 4/93 335 - 2 class PW2337 (U.S.) Litton (U.S.), 1999
375 - 1 class Smiths (U.K.) Airbus 330
11-96T First flight 2,807 Max. payload 4 Pratt & Whitney Rockwell Collins (U.S.), | Russian: Boeing 747-400F
freighter 5/97 92,000 kg PW2337 (U.S.) Litton (U.S.), Preliminary 3/98
Smiths (U.K.) Full expected MD 11F
early-mid 1999
FAA (U.S.):
Expected soon after
full Russian
certification

* Range expressed in nautical miles.
2 The most commonly referred to Western competitors. For a detailed presentation of all possible competitors, including models no longer in
production, please refer to Appendix F.

Source: Compiled from various sources by USITC staff.




Table 4-3

Russia: Tupolev new generation LCA

e Western
Passepger - o Certification competitors
Model Debut Range! capacity Engines Avionics status 2
Tu-204-100 First flight 1,565 184 - 2 class 2 Aviadvigatel Russian Russian: 1/95 Created for
1/87 200 - 1 class PS90-AT domestic
Based on Tu-204: 212 - High (Russian) Honeywell market
Announced in 1983, density (U.S)IRS
first prototype flight optional
1/89.
Tu-204-120 First flight 2,500 184 - 2 class 2 Rolls-Royce Russian Russian: Boeing 757
1993 200 - 1 class RB211-535E4 Passenger 12/97
(Reference to the 212 - High (U.K) Honeywell Cargo 3/98 Airbus A321
-120 series includes density (U.S)IRS
the -120 and -122) optional JAA (West
European) expected
late 1999 (cargo);
passenger variant
by mid-2000.
Tu-204-122 Program not 2,500 196 - 2 class 2 Rolls-Royce Honeywell N/A Boeing 757
yet finalized 210 - 1 class RB211-535E4 u.s)
(U.K) Airbus A321
(Bendix/Allied
Signal (U.S.)
avionics are
optional on -121
model)
Tu-204-200 First flight 3,415 16 containers 2 Aviadvigatel Russian Russian: Expected Unknown
(aka Tu-214) 3/96 and 30 PS90-A 3/97; delayed
(Combi) passengers (Russian)
6 containers
and 130
passengers
18 LD3s only
Tu-204-220 Program not In excess of | 184 - 2 class 2 Rolls-Royce Russian N/A Unknown
yet finalized 3,415 200 - 1 class RB211-535E4 or
(Exact 212 - High -535F5 (U.K.) or
range not density Pratt & Whitney
available) PW2240 (U.S.)
Tu-204-222 Program not In excess of | 184 - 2 class 2 Rolls-Royce Honeywell/ N/A Unknown
yet finalized 3,415 200 - 1 class RB211-535E4 or | AlliedSignal
(Exact 212 - High -535F5 (U.K.) u.s)
range not density
available)




Table 4-3

Russia: Tupolev new generation LCA--Continued

Passenger Certification | Western
Model Debut Range! capacity Engines Avionics status competitors?
Tu-204-320 Announced 3,585 160 - 1 class 2 Rolls-Royce Russian Not certified Certain Boeing
(aka Tu-224) 1994 (short- and mid- | RB211-535E4 737 Next
range model) (U.K) Honeywell Generation
(U.S.) optional models
166 - 1 class
3,885 (long-range Airbus
model) A319 IGW
Airbus
A320-200 IGW
Tu-204-300 Roll out 1,295 166 - 1 class 2 Aviadvigatel Russian or Russian: Unknown
(aka Tu-234) 8/95 PS90-P Western Projected late
(Russian) 1998; not on
schedule
Tu-334-120 First flight 1,268 72 - 2 class 2 BMW Rolls- Honeywell N/A Boeing
projected in 102 - 1 class Royce BR710-48 | (U.S)) 717-200
2000 (German-U.K.
joint venture) AVRO RJ70
Tu-334-200 After the 1,187 110 - 2 class 2 BMW Rolls- Honeywell N/A AVRO RJ100
Tu-334-120 126 - 1 class Royce BR715-58 | (U.S.)
(German-U.K.
joint venture)

* Range expressed in nautical miles.
2 The most commonly referred to Western competitors. For a detailed presentation of all possible competitors, including models no longer in
production, please refer to Appendix F.

Source: Compiled from various sources by USITC staff.

The question of Russia’ s competitive potential isdifficult to answer inlight of thefact that its new
generation aircraft with Western engines and avionics--the [1-96M/T and the Tu-204-120 series--
have not yet been flown by commercia airlines. The first delivery of the 11-96T is expected in
January 1999,%* and the first delivery of the 11-96M ayear later.® Thefirst delivery of the Tu-
204-120 was scheduled for May 1998, but Russian tariffs on the aircraft’ s foreign content and
VAT tax onthe entire aircraft made it too expensive for the Russian airline that was scheduled to
take delivery.® The first two Tu-204-120s-one passenger aircraft and one freighter--were
ddiveredto Air Cairo (Egypt) infall 1998. The airline plansto begin charter service with these
aircraft before the end of 1998.%¢"

%% Russian industry expert and consultant, telephone interview by USITC staff, Oct. 7, 1998.

%5 ||yushin Aviation Complex official, interview by USITC staff, Moscow, Mar. 30, 1998.

%6 ] yfthansa Looks at Cargo Version of Tu-204,” Flight International, June 17-23, 1998, p. 12.
%7 The aircraft are leased from Sirocco Aerospace International. Speednews, Nov. 6, 1998.
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With this background in mind, the competitive potential of the Russian LCA industry will be
assessed based on four distinct determinants of competitiveness: availability of capital, industrial
and demographic characteristics, corporate characteristics, and program characteristics.

Availability of Capital

The ability to raise capital isthe single largest obstacle facing the Russian LCA industry today.
Asdescribed in Chapter 2, large sums of capital are required to introduce new programs, conduct
research and development, expand production facilities, procure inputs, certificate aircraft, and
establish a global after-sales support network. Capital is aso critical for getting products to
market rapidly once the design is final and first orders are taken.*® Capital deficienciesin the
Russian LCA industry are of such amagnitude that LCA companies cannot meet even their most
basic needs, such asworker salaries. Financing for LCA production in Russia faces obstacles
that may not be overcome without the creation of a legal framework and the reform of tax
structures.

Currently, Tupolev’s financia situation is more dire than Ilyushin’s. Tupolev has made little
progress in restructuring its debt, and the new director general of the company reportedly plans
to make fiscal reform a priority.?® The company is currently months behind in paying salaries,
and reportedly isleasing some of its buildingsto raise cash.?” Itsprincipal production factory in
Ulyanovsk has over 90 percent of its work force on indefinite leave,* and the Kazan factory
stopped paying workersin September 1997.2”> While llyushin reportedly pays its design bureau
employees on time?” and has no debt to the state,>”* sources in Russia report that the V oronezh

%8 \While Boeing was able to get the 757-200 certificated 4 years after the design was finalized,
Tupolev took 10 years to get the Tu-204 certificated by Russian authorities after the design was
finalized. Boeing did have a slight advantage in that the 757-200 fusel age cross section was derived
from the 707, 727, and 737. Under the Soviet system, Russian LCA typically took 7 years to move
from the design phase to first flight; production aircraft were not delivered for another several years.
Paul Jackson, ed., Jane’s All the World’s Aircraft 1997-98 (Surrey, UK: Jan€'s Information Group
Limited, 1997); and Paul Duffy and Andrei Kandalov, Tupolev: The Man and His Aircraft
(Warrendale, PA: Society of Automotive Engineers, 1996).

%9 .S, Embassy, Moscow, information provided to USITC staff, June 24, 1998.

0 Russian industry expert and consultant, interview by USITC staff, Moscow, Mar. 27, 1998.

2" Foreign Broadcast Information Service (FBIS) Daily Report, “Russia: Plight of Ulyanovsk
Plane Makers Highlighted,” FBIS-SOV-98-155, Moscow Russian Television, June 4, 1998. FBISis
aU. S. Government office chartered to monitor foreign (non-U. S.) open source information for use
by the U.S. Government.

%2 FBIS Daily Report, “Russia: Ailing Kazan Aircraft Plant Profiled,” FBIS-SOV-98-048,
Moscow Russian Television Network, Feb. 17, 1998.

3 Representatives of U.S. aerospace companies, interview by USITC staff, Moscow,

Mar. 26, 1998.

2 FBIS Daily Report, “Russia: Russian Minister on Anniversary of llyushin Aviation Center,”

FBIS-SOV-98-086, Moscow I TAR-TASS, Mar. 27, 1998.
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production facility is operating on a part-time basis,*”® owes 543 billion rublesto the state,?”® and
has not paid employees on the 11-96 production line since late 1997.2”’

Whilellyushin officia sreport that they havefinally secured the remaining financing necessary for
production of both the 11-96M and 11-96T,2”® press reports indicate that the withdrawal of state
guaranteesin 1997 resulted in the uncertainty of complete financing for the 11-96M .2 Further,
U.S. industry sourcesreport that state guaranteesthat were pending in 1998 have been put on hold
asaresult of the current economic crisisin Russia®® As of late 1997, funding obtained for the
Tu-204-120 series was barely one-third the amount ultimately needed;? the program’ s leading
foreign investor reportedly has agreed to provide Tupolev with necessary funding to put the
program back on track.?®

Governmental Sources

In the absence of significant private capital infusions, government support of the Russian LCA
industry is required. Such support may come from the Russian Government or foreign
governmental lending institutions. Since the breakup of the Soviet Union, any funding of aircraft
programs by the Russian Government has generally been provided months after it was pledged,
at which point the allotted funds already were significantly devalued.?®* In the most recent years,
fundsfor the aerospace industry allocated in the annual Russian federal budgets haverarely been
disbursed at all.

Foreign governmental financial institutions are a potentially important source of capital for the
Russian industry; however, they only satisfy asmall portion of what isrequired. TheU.S. Export-
Import Bank (Ex-Im) can grant loans to support U.S. content on Russian aircraft, and the U.S.
Trade and Development Agency (TDA) can offer grantsand loansfor program feasibility studies.
For example, on the I1-96M/T program, Ex-Im made a preliminary commitment of $1 billion to
financethe U.S. content. While thiscommitment expired in early 1997, Ex-Im continued to work
with involved parties (e.g., European Bank for Reconstruction and Development and Russian
banks) to finalize the financing details and present a package proposal to the Ex-Im board for
approval. However, as aresult of the current economic crisisin Russia, Ex-Im has temporarily
suspended renewa of the preliminary commitment. TDA provided partia funding in the amount

% Russian industry expert and consultant, telephone interview by USITC staff, Oct. 7, 1998.

"% FBIS Daily Report, “Russia: Kiriyenko To Induce Airlinesto Buy Russian,” FBIS-SOV-98-218,
Moscow RenTV Television, August 6, 1998.

" Russian industry expert and consultant, telephone interview by USITC staff, Oct. 7, 1998.

278 |lyushin Aviation Complex official, interview by USITC staff, Moscow, Mar. 30, 1998.

2 \ovick Karnozov, “Boeing Captures Russian Market,” May 4, 1998, AeroWorldNet - This
Week in Russian Aerospace, found at Internet address http://www.aeroworldnet.com/lIra05048.htm,
retrieved May 8, 1998.

20 .S, industry official, telephone interview by USITC staff, Nov. 12, 1998.

%! Michael A. Taverna, “Civil Aircraft Outlook Improving in Russia,” Aviation Week & Space
Technology, Sept. 8, 1997, p. 54.

%2 Russian industry expert and consultant, telephone interview by USITC staff, Oct. 7, 1998; and
Michael A. Taverna, “JAA Bemoans Pace of Tu-204 Certification,” Aviation Week & Space
Technology, June 1, 1998, p. 40.

%3 Duffy and Kandalov, Tupolev, pp. 174-5.



of $1 million for studies on coproduction of the [1-96M/T.?* In addition, Honeywell has applied
for Ex-Im financing for engineering costs, start-up costs, and U.S. content on the Tu-334, and
TDA has provided partial funding for a study on the coproduction of the Tu-334 with Honeywell
avionics.® The TDA-funded study will be used by Ex-Iminitsreview of the application for Tu-
334 financing. To date, no European funding has been secured for the Tu-334 program; however,
some Ukrai nian Government support may be made avail ableif theaircraftisassembled in Kiev.?%®
For the Tu-204-120 program, Rolls-Royce has initiated discussions with the Export Credits
Guarantee Department, the export credit agency of the United Kingdom, for export credit support
of the U.K. content of the aircraft.

Financial Markets

The Russian LCA industry has not received significant commercial capital infusions. Banksface
great riskswhen investing in Russian industriesin general, perhaps more so when investing in the
inherently risky LCA industry. The yield on such investments does not compare favorably with
the returns on state securities,”® so capital is being funneled to the government rather than to
private industry.?®® Moreover, prime interest rates in Russia for borrowed capita are
exorbitant.*°

Onenew source of capitalizationfor the Russian L CA industry comesfrom the devel oping pattern
of commercial investors financing the production and subsequent leasing of a specific number of
aircraft.** Two large Russian banks, Inkombank and Menatep, have joined forcesto finance the
production of two Tu-204 aircraft. These aircraft are to be delivered in November 1998 and
March 1999 to the leasing company Inkom-avia (created under Inkombank), with Menatep
providing financial assistance in the lease agreement. Menatep and Inkombank are seeking
participation from other Russian banks, the Russian Government, and foreign partners.*

Another entity involved in Russian LCA production and lease financing is Sirocco Aerospace
International (Sirocco). This joint venture is led by the Egypt-based Kato Group, and aso
includesthe Aviastar manufacturing facility and its marketing agency, Aviaexport. Sirocco was
created to promote the Tu-204-120 series aircraft, and combines capital from financial markets--
Citibank provides lease financing--and foreign commercial investment from the Kato Group.

%4 U.S. Government official, information provided to USITC staff, Mar. 1998.

%5 |hid.

%6 “Regional Review - Russiaand the CIS,” address of Paul Duffy, Director, Irish Aviation
Authority, delivered to the International Society of Transport Aircraft Trading (ISTAT) Conference,
Boca Raton, FL, Mar. 16, 1998.

%1 Rolls-Royce official, fax communication to USITC staff, August 5, 1998.

%8 EBIS Daily Report, “Russia: FIGs Seen as Engine for Economic Growth,” FBIS-SOV-98-086,
Moscow Nezavisimaya Gazeta, Mar. 27, 1998.

9 Russian industry expert and consultant, interview by USITC staff, Moscow, Mar. 27, 1998.

20 Before the recent financial crisisin Russia, these rates were approximately 40 percent. This
compares with a prime rate in the United States of approximately 8.5 percent, with corporate rates
generally 1-2 percent lower.

#! For adiscussion of aircraft leasing in Russia, see the section on “Domestic Market” in this
chapter.

%2 FBIS Daily Report, “Russia: Menatep, Inkombank to Help Aircraft Building Industry,” FBIS-
SOV-98-149, Moscow ITAR-TASS, May 29, 1998.
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Although Sirocco and Citibank have brought significant resources to the Tu-204-120 series--
approximately $100 million through late 1998--the program continues to founder.*®

Foreign Commercial Investment

Foreign capital sources are generally reluctant to invest in the Russian LCA industry because of
the unknown value of Russian aircraft and the uncertain domestic market for those aircraft. This
hesitancy has been reinforced by Russia's reluctance to share corporate control with foreign
investors, thereby inhibiting wider foreign financia participation. Low levels of foreign
investment precludethe Russian L CA industry from receiving important capital infusions, aswell
as benefiting from technology transfer.

Investment barriers such as frequently changing tax laws, inconsistent customs regulations and
customsduities, and burdensome certification and licensing requirementsinhibit theflow of private
foreign investment capital into the Russian LCA industry.®* A U.S. source reports that
investment in Russiawill continue to be minimal until the Russian Government approves a new
and transparent tax code and enacts laws to encourage and protect foreign investment.*® The
United States and Russia are working toward ratification of atreaty to encourage protection of
foreigninvestment, and are al so working toward preparation and implementation of new standards
to harmonize Russian accounting and auditing rules.?®

TheRussian Government, in an effort to preserveitsdomestic LCA industry, passed the“Russian
Federal Law on State Regulation of the Development of Aviation,” effective January 14, 1998.
According to U.S. industry sources, this law will likely have a negative impact on the Russian
LCA industry by stifling foreign involvement, thus depriving the industry of much needed capital
and expertise.?”  Although the law stipulates preferential treatment such as tax holidays and
guarantees on investment for Russian and foreign investors in aviation-related research and
manufacturing ventures, it sets a 25-percent limit on the share of foreign capital in aviation
enterprises and requires that the senior officials and management staff be Russian citizens.?®
Unlike the many decrees and proclamations with respect to the Russian aviation industry that are
rarely implemented, theserestrictions on foreign investment arelaw and are expected to be strictly
enforced.® The law does not affect arrangements finalized before that date, however,
grandfatheringintwoimportant U.S. investment projects.*® U.S. industry sourceshave expressed
strong views against these restrictions.

23 Russian industry expert and consultant, telephone interview by USITC staff, Oct. 7, 1998.

24 Aerospace Committee, Barriers to Aviation/Aerospace Investment.

5 Gary G. Yerkey, “Russia: Russia's Offer to Join WTO ‘Falls Short’ of Requirements for Entry,
U.S. Aide Says,” BNA International Trade Daily, article No. 50921005, Apr. 2, 1998.

26 |U.S. Department of Commerce telegram, “ Report on May 9 U.S.-Russia Business Development
Committee Meeting, May 11 Commercial Signing Ceremony, and Text of BDC Joint Statement (Part
2 of 2),” message reference No. 01482, Washington, DC, Apr. 1998.

27 U.S. industry sources, interviews by USITC staff, Washington, DC and Moscow,

Jan.-Apr. 1998.

28 Office of the United States Trade Representative, 1998 National Trade Estimate Report on
Foreign Trade Barriers, p. 351.

.S, industry official, interview by USITC staff, Moscow, Apr. 3, 1998.

%0 These include Pratt & Whitney’s investment in Perm Motors, and Genera Electric’'s
investment in Rybinsk Motors. U.S. industry officials, interview by USITC staff, Washington, DC,
Jan. 27, 1998.
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Industrial and Demographic Characteristics

Design and Engineering Capabilities

Design and engineering capabilities are the leading competitive advantage of the Russian LCA
industry, bolstered by a highly educated engineering population and large state-run research and
test facilities. Russian aerodynamic research and testing skillsreportedly are excellent,® and the
Russian industry possesses a core competency in systems integration,®? a critical factor in
producing LCA. More specifically, the Russian industry has extensive experiencein landing gear
design and manufacture.

However, problems persist in terms of cost and timeliness of aircraft development. Russia’s
design and engineering capabilities are tempered by alack of computerization in many facets of
aircraft design.®® Further, low wages and their delayed payment that have resulted in asignificant
loss of highly educated designers and scientific personnel inthe Russian LCA industry.** While
Russia has developed advanced skills in titanium alloy processing, because there is no patent
systemin Russia, thereislittle sharing of technology between industries; thus, the Russian aircraft
industry reportedly isonly beginning to research and use certain light-weight material s such as
composites. Although joint research and engineering projects with Western LCA entities may
provebeneficial totheRussian LCA community, providing accessto and training on such Western
design tools as computer-aided design equipment, these newly acquired skills may be lost without
large-scale updating of research facilities and design bureaus.

Design and engineering capabilitieswith respect to critical components--enginesand avionics--are
not world-class due to the former Soviet approach to the design and production of these systems
and a current lack of capita to invest in these sectors. Russian engines were traditionally
developed under the “safe-life” philosophy, meaning that no systems will fail, but that part life
isdefined and systems are not repairable, necessitating relatively frequent engine replacement. In
anonmarket economy, the short wing life of Russian engines was not acause for concern; rather,
it maintained employment levels. According to atop Ilyushin official, Western-made engines and
avionics continue to outperform their Russian counterparts in terms of dependability and service
life3® Russian officials associated with the engine industry report that engine development has
improved in recent years with more extensive use of computer modeling and modular assembly,
and that engine designersand manufacturersare striving for better operating characteristicswhile

%1 " Minister: Russian Technology Equal to American, European,” found at I nternet address
http://www.newsedge, Aug. 14, 1997.

%2 U.S. industry officid, interview by USITC staff, Washington, DC, Jan. 28, 1998.

%3 Jacques Delys and Ernest Weiss, The Aviation Industry in the Former Soviet Union (Paris: ID
Aéro, May 1997), p. 28.

%4 U.S. industry officials, interview by USITC staff, Washington, DC, Jan. 27, 1998.

%5 Russian industry expert and consultant, interview by USITC staff, Moscow, Mar. 27, 1998.

%% |gor Katyrev, “llyushin Aircraft on the Global Market,” Aerospace Journal, Mar.-Apr. 1998,
p. 13. Russian engine maker Perm currently is upgrading its PS-90 L CA engine, using Western parts
and components, to better the engine’s time between overhauls, which is currently 1,000-5,000 hours.
Western engines typically log 20,000 hours between overhauls. Nicolay Novichkov, “Perm Focused
on PS-90 Upgrade,” Aviation Week & Space Technology, July 6, 1998, p. 58.
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retaining high safety standards.*” Russian sources state that before the breakup of the Soviet
Union, avionicswere devel oped by the state according to military specifications; now Russialacks
funding to develop appropriate, competitive civil avionics.**® Competition among suppliers for
contracts now exists, but, in genera, traditional design bureau-supplier relationships continue.
Moreover, any existing incentives for suppliers to design more efficient equipment are tempered
by financia constraints to improve design and production capabilities.

Both Boeing and Airbus have contributed to the maintenance and further development of design
and engineering capabilitiesin Russia. Boeing has made such contributionsthrough joint-venture
arrangements, contract purchases, and Memoranda of Understanding (MOU) between the
company and the Ministry of the Economy. The most recent MOU was signed in June 1998 and
concerns scientific and technical developments in which approximately 40 Russian aerospace
companies and scientific research ingtitutes are involved.*® Since 1992, the Boeing Technical
Research Center has cooperated with Russia's preeminent research institutes®° and a new
Engineering Design Center in Moscow was inaugurated in June 1998.3' Airbus reached a
cooperation agreement signed with the Ministry of the Economy in August 19973 and
participates in the European-Russian Aircraft Consortium, founded in February 1998 to
coordinate cooperation between Airbus and Russian entities.®

Manufacturing Infrastructure

Lack of sufficient demand from an undercapitalized domestic airline industry and the relatively
small export market for Russian aircraft currently precludesimprovement of Russian production
lines and prevents the Russian LCA industry from achieving economies of scale. The Russian
industry does benefit from amanufacturing infrastructurethat iswell established, including state-
run research institutes, design centers, production facilities, parts suppliers, and test facilities;
however, most of thesefacilities are aging and are not outfitted with modern equipment. Thetwo
facilitiesprimarily responsiblefor themanufacture of the new generation Russian LCA, VVoronezh
and Ulyanovsk, are the country’s newest and most modern, abeit less modern than most of the
facilities of Western producers.

The Voronezh Aircraft Joint Stock Company, affiliated with Ilyushin, is currently one of the
largest LCA production facilitiesin Russia. 1t was built in the late 1960s, and was outfitted with

%7 Central Ingtitute of Aviation Motors officids, interview by USITC staff, Moscow,
Mar. 30, 1998.

%8 Aeroflot-Russian International Airlines official, interview by USITC staff, Moscow,
Mar. 31, 1998.

%° FBIS Daily Report, “Russia: Government * Satisfied” With Boeing Cooperation Plan,”
FBIS-SOV-98-163, Moscow Segodnya, June 12, 1998.

310 Aerospace Committee, Position Paper, “Member Activities with Russian Aerospace Partners’
section, p. 8.

¥ PRNewswire, “Boeing Celebrates Anniversary with New Design Center in Moscow,” The
Boeing Company, press release, June 9, 1998.

%2 Prehearing submission of Airbus Industrie of North America, USITC inv. No. 332-384,

Mar. 6, 1998, p. 32.

%3 Consortium members include Aviastar, Tupolev, Gidromash (landing gear manufacturer),
NITAT (Scientific Research Institute of Aviation Technology and Industrial Engineering), and TSAGI
(Central Aero-Hydrodynamics Institute). FBIS Daily Report, “Russia: Airbus Industrie, European-
Russian Consortium Sign Accord,” FBIS-SOV-98-141, Moscow Interfax, May 21, 1998.
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modern equi pment of that time.3!* The Ulyanovsk Aviation Industrial Complex ‘ Aviastar’ facility,
affiliated with Tupolev, was constructed during 1975-85. The factory is the newest and best
equipped in Russia, with computer-driven design capability and computer-controlled
manufacturing processes with dedicated software. Both of thesefacilitiesare certified by theU.S.
Federal Aviation Administration (FAA) to produce aircraft for salein the United States; however,
this does not automatically confer certification to the aircraft they produce.®® Most other LCA
facilities in Russia were built in the 1930s and do not compare well with their more modern
Western counterparts, particularly with respect to computerized equipment.®

The Russian civil aircraft industry does not have a healthy and reliable domestic supplier
industry;* partnerships with Western firms may be an important first step toward improving the
domestic supplier base®® Moreover, the use of Western engines and avionics on the new
generation of Russian LCA will likely diminish the competitive disadvantage to Russian LCA
manufacturersresulting from thelack of acompetitive domestic supplier industry. Some Russian
component prices are higher thanworld prices,®° but moreimportantly, Russian airframersreport
that suppliersdo not meet delivery and certification deadlines.*® Onesourcein Russiareportsthat
amajor problem for the Tu-204 program is that many of the program’s Russian suppliers have
virtually ceased operations.®*! Russian suppliers acknowledge that they have quality problems,
but low production rates reduce the incentive to invest in equipment and processes that will
aleviate these problems. Additionally, Russian suppliers require full, up-front payment from
airframe manufacturers,®? putting further strain on Russian airframers, giventhelack of sufficient
capital availability.

34 “1lyushin Aviation Complex” brochure, presented by Ilyushin officials, interview by USITC
staff, Moscow, Mar. 30, 1998.

%15 See section on “ Certification of Aircraft” for more information on this process.

%6 Delys and Weiss, The Aviation Industry, p. 28.

7 Representatives of U.S. aerospace companies, interview by USITC staff, Moscow,

Mar. 26, 1998.

%18 Perm Motors, the leading Russian supplier of LCA engines to the domestic industry, will
reportedly approve a company reorganization that would permit the creation of along-planned
cooperative venture with Pratt & Whitney. Pratt & Whitney began negotiating in 1993 to set up
ventures aimed at jointly developing and marketing aero and industrial derivatives of Perm’s PS-90A
engine. Pratt & Whitney currently holds 25.1 percent of Perm Motors stock. With respect to avionics,
Russia s State Scientific Research Ingtitute for Aviation Systems (GosNIIAS), the leading devel oper
of military and civil avionicsin Russia, has set up ajoint laboratory with Rockwell Collins to develop
and verify software codes for several major avionics systems of the 11-96. Under a coproduction
arrangement, GosNIIAS will assemble and test components of Collins' Traffic Alert and Collision
Avoidance System (TCAS) for commercial airline use for sale by Collins throughout the world.
Callins reportedly is also supplying components to Cheboksari Equipment-Building Factory, which
will build two avionics computers for the 11-96M/T, designed at GosNIIAS. In addition, AlliedSignal
participates in the American Russian Integrated Avionics joint venture with GosNIIAS for developing
avionics suites, and Honeywell has licensed assembly of itsinertia reference systems to Russian
avionics producer RPZ.

%1° Representatives of U.S. aerospace companies, interview by USITC staff, Moscow,

Mar. 26, 1998.

0 “|t is a Competition of Wealth Rather Than Aircraft,” Aerospace Journal, Mar.-Apr. 1998,
p. 9.

¥ Russian industry expert and consultant, telephone interview by USITC staff, Oct. 7, 1998.

%2 Representatives of U.S. aerospace companies, interview by USITC staff, Moscow,

Mar. 26, 1998.
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Domestic Market Conditions

Although a large population base and a need for fleet renewa exist, Russian airlines are not
currently able to make large purchases of domestic-built LCA. Ingeneral, the presence of alarge
domestic market for LCA isacompetitive strength for LCA manufacturers. Domestic airlinesact
aslaunch customers, testing the reliability and value of an aircraft before the company establishes
the parts and support network necessary for export. Moreover, income from sales to domestic
airlines contributes to the finance of production and certification of models for export. This
competitive advantage is contingent, however, upon the financial condition of these airlines and
their ability to acquire domestic LCA.

Prior to the breakup of the Soviet Union, Aeroflot-Soviet Airlines (Aeroflot) wasthe single Soviet
national airline. Currently there are more than 300 airlines in Russia, 141 of which are
independent, including the reorganized Aeroflot-Russian International Airlines (ARIA).
Approximately 40 airlinesare certified international carriers. Although the overall number of new
airlines has grown markedly since 1992, most airlines are undercapitalized and debt ridden, and
many have just asingleaircraft intheir fleets.** Moreover, the declinein airline passenger-miles
since 1990 has been dramatic,®* owing largely to increasing airfares, declining incomes, unsafe
aviation conditions,** and periods of political unrest in certain localities. The need for industry
consolidation is recognized; the Russian Government’s March 1998 “Concept for Reform and
Development of Civil Aviation” suggests that 315 Russian airlines may be consolidated through
voluntary aliances, resulting in 5-8 federal airlines, 20-25 regional airlines, and 60-70 local
carriers.®® Consolidation may contribute to an improvement in the overall health of the Russian
airline industry, thereby increasing LCA demand.

Whereasformerly the Russian LCA industry was guaranteed acertain level of revenuefrom sales
to the government-controlled Aeroflot, Russian aircraft must now compete with Western aircraft.
Western aircraft are offered with more flexible financing and leasing options, whereas Russian
manufacturers require up-front payment in full for their aircraft. Moreover, Western aircraft are
more reliable and efficient to operate. Since 1991, approximately 30 Western LCA have been
leased by Russian airlines, with another 20 to 25 on order for lease. 1n 1997, ARIA ordered 10
new Boeing 737 aircraft for delivery in 1998, marking the first purchase of non-Russian aircraft
by aRussian airline.**" Sources report that current purchase ordersfor Russian LCA by Russian
airlinesinclude 17 11-96M and 3 11-96T aircraft for ARIA, 6 firm and 6 option orders for the
[1-96M by Transaero Airlines, and 4 firm orders for the 11-96M from Vnukovo Airlines®*® The
reportedly poor operating economics of the 11-96T have led to some speculation about whether

2 About 35 airlines transport approximately 75 percent of total passenger traffic in Russia.
“Aeroflot and Transaero: A Comparative Study,” Markets Russia, June 12, 1997, p. 1, found at
Internet address http://www.skate.ru/sampl/97-22/tx-copro.html, retrieved Dec. 17, 1997.

24 In 1990, 90 million passengers flew in the Russia region of the Soviet Union; by 1997, this
number had dropped to 25.5 million passengers. Duffy, “Regional Review,” addressto ISTAT
Conference.

¥ These include lack of governmental oversight, the aging fleet, poor aircraft maintenance, and
the overloading of aircraft.

%% FBIS Daily Report, “Russia: Details of Civil Air Reform Concept Noted,” FBIS-SOV-98-091,
Moscow Russkiy Telegraf, Apr. 1, 1998.

%7 U.S. Government official, fax communication to USITC staff, June 15, 1998.

8 U.S. aerospace company representative, interview by USITC staff, Moscow, Apr. 3, 1998.
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ARIA will take all 20 aircraft;**® however, a$1 billion contract between ARIA and Voronezh for
the 20 11-96M/T aircraft was signed in late July 1998.3* Tupolev reportedly has 15 orders for
the Tu-204-120 series, al from airlines in the former Soviet Union and the Middle East.®**

The acquisition and operation of Western aircraft could generate income necessary for Russian
airlinesto remain operationa and become profitable. While these airlines have been encouraged
by the state to purchase Russian LCA, the priority for these airlinesis to build a capital base by
utilizing the most efficient LCA currently available to them. For example, ARIA reports that it
needs Western-built aircraft in the short term to maintain and expand its position in the
international air transport market, but that it plansto convert itsfleet during the next 10-15 years
to Russian-built aircraft such as the 11-96M/T.3%2

However, the Russian L CA industry has strongly opposed theinflux of Western LCA into Russia,
and has lobbied the Russian Government to maintain burdensome tariffs and taxes on imported
LCA. Thisis despite a 1996 joint MOU between the United States and Russia, in which the
Russian Government agreed to grant tariff waiversto enable Russian airlinesto meet their needs
with U.S. and other non-Russian aircraft on anondiscriminatory basis.** During summer 1998,
the Russian Government began drafting a resolution that would reduce tariffs on foreign aircraft
from 30to 20 percent. Foreign aircraft that have no Russian-made counterpartswould be€ligible
for afurther tariff reduction to 5 percent. If an airline seeksto have tariffswaived entirely on a
foreign aircraft, it must commit to buying Russian aircraft in an amount equal to three timesthe
amount of tariff dutieswaived. Thiswill require entering into an agreement with the Ministry of
Economy which specifies the type of Russian aircraft to be purchased and over what period of
time. The government reportedly will consider, on acase-by-case basis, tariff waivers sought on
aforeign-built aircraft for which there is a Russian competitor.®*

Despite atremendous need to renew the Russian L CA fleet, deliveriesby Russian manufacturers
have plunged, due in large part to the absence of financing and leasing mechanisms for the
purchase of Russian aircraft. The creation of a domestic leasing mechanism would provide
Russian airlines access to new Russian-built aircraft at more affordable terms; however,

¥ K arnozov, “Boeing Captures Russian Market.”

%0 EBIS Daily Report, “Russia: Russia's Aeroflot to Buy 20 New [1-96MT Airliners,” FBIS-SOV-
98-209, Moscow NTV, July 28, 1998; and FBIS Daily Report, “Russia: Kiriyenko Welcomes Aeroflot
Investment Agreement,” FBIS-SOV-98-209, Moscow ITAR-TASS, July 28, 1998. In October 1998,
it was reported that the [1-96T prototype would arrive shortly in Voronezh for 6 months of design
modifications, and fabrication of the second of these aircraft had not yet begun. “Voronezh Near
Bankruptcy,” Aviation Week & Space Technology, Oct. 26, 1998, p. 13.

%! Michael A. Taverna, “ JAA Bemoans Pace of Tu-204 Certification,” Aviation Week & Space
Technology, June 1, 1998, p. 40.

%% Nicolay Novichkov, “Aeroflot Moves Ahead With Fleet Expansion,” Aviation Week & Space
Technology, Apr. 20, 1998, p. 39.

338 Office of the United States Trade Representative, 1998 National Trade Estimate Report,
pp. 350-351.

% U.S. Department of State (USDOS) telegram, “GOR Begins to Clarify Position on Market
Access for Foreign-Origin Aircraft,” message reference No. 018469, U.S. Embassy, Moscow, July
1998.
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significant legal and tax barriers hinder the formation of aleasing mechanismin Russia** Once
these barriers are remedied, leasing companies may initially need significant government-
authorized loan guarantees to make large purchases from Russian airframers. The Russian
Government reportedly earmarked $800 million in the 1997 budget for a state-sponsored leasing
program, but the funds were never made available>*® Currently, because Russian Government
guarantees on leasing loans for Russian LCA cover only up to 40 percent, it costs significantly
more to lease an Ilyushin 11-96 than a Boeing 777-- $1.2 million and $800,000 per month,
respectively.®” While guarantees of up to 85 percent were promised for 1998, they were not
provided.>*

Despite the lack of financing and leasing mechanismsin Russia, some entities are attempting to
initiate Russian aircraft production financing and leasing activity. Among them are Inkom-avia,
created jointly by Russian bank Inkombank and the Central Aero-Hydrodynamics Ingtitute, for
the all-Russian Tu-204 (2 on order); Sirocco Aerospace International, for the Tu-204-120 series
(30 on order with 170 options); the Russian Aviation Consortium, involved in leasing all-Russian
Tu-204s through Moscow International Aviation Leasing (20 on order); and the multinational
conglomerate American International Group, which signed on asalessor of IL-96M/T aircraftin
late 1997 (20 on order).

Corporate Characteristics

Corporate Structure

The corporate structure of the Russian LCA industry continues to reflect the Soviet-era system
of unintegrated design bureaus and production facilities, resulting in digointed and inefficient
operations. The most severe competitive disadvantages resulting from the absence of a
streamlined corporate structure are reduced accessto capital, diminished internal decision-making
capabilities, and inhibited ability to get products to market. In addition, Russian LCA
manufacturers are largely unable to interface with airlines with a minimum amount of
inconvenience for the customer and maximum internal efficiency.

The evolution from state-controlled, unintegrated design bureaus and production facilities to a
more integrated design and production structure has been dow. Most of the design bureaus and
production factories have been privatized, and are now joint-stock companies, or limited
companies. The second step has been the emergence of financia-industrial groups (FIGs), which
are meant to be transitional organizations that help industries restructure in the face of shrinking
capital, orders, and government support. FIGsareloosaly based on acentral industrial enterprise

%% Mark Long, “Financing the Russian Aviation Industry,” Aerospace Journal, Mar.-Apr. 1997,
p. 54.

% U.S. and Foreign Commercial Service and USDOS, “Russian Aviation Industry,” Industry
Sector Analysis series, Dec. 30, 1997, p. 17.

%741t isa Competition,” p. 9. Sincethe residua value of Russian aircraft is unknown, lenders
want to recoup as much of the full value of the aircraft as possible during the leasing period. Higher
government guarantees would decrease lenders’ exposure to risk.

%% FBIS Daily Report, “ Russia: Reasons Given for Using Foreign Planes,” FBIS-SOV-98-128,
Moscow Novyye Izvestiya, May 8, 1998.

%% Russian industry expert and consultant, telephone interview by USITC staff, Oct. 7, 1998.
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and a group of associated companies which may or may not contribute to production of asingle
output, but generally have acentral managing board.* The Ilyushin Financial-Industrial Group,
comprising the llyushin Aviation Complex, the Voronezh Aircraft Joint-Stock Company, and the
Tashkent Aircraft Production Facility wasfounded in July 1995; the Russian Aviation Consortium
FIG, established by Presidential Decree in May 1995, brings together holdings in Tupolev,
Aviastar, Perm Motors, and Aviadvigatel Aircraft Engine Companies, Promstroybank, and the
Federal Industrial Bank, and has a mgjority stake in Vnukovo Airlines and Murmansk Airlines.

The next step in creating amore market-oriented corporate structureisto unite the design bureaus
and affiliated production facilities into one holding company that could operate like a Western
corporate entity. According to an llyushin official, the current Russian law on holding company
formation is not adequate. The current law reportedly calls for participants to contribute only
10 percent of their equity; arevised law providing that the lead company hold controlling stakes
in the subsidiaries and fully supervise their operations is a necessary component in the
restructuring of the Russian industry 3"

The current amount of friction between design bureaus and production facilitiesis an obstacle to
theintegration and consolidation of the Russian LCA industry. A major source of thisfrictionis
control. Design bureaus had been preeminent under the traditional system. Today, production
facilities are the revenue generators and are demanding more control over the development and
production process.*? Moreover, conflictsamong regionswithin Russiaemerge becausenoregion
that is home to a production facility wants to relinquish control over final assembly.**

Recently, members of the llyushin FIG have been linked more formally as a joint-stock holding
company; according to an Ilyushin officid, establishment of this holding company was delayed
for anumber of yearsbecause of thelegal inadequacies on holding company formation.*** Despite
this more streamlined corporate structure, however, the members continue to operate as distinct,
remotely connected entities.>* The Tupolev Holding Company would comprisethe Tupolev Joint-
Stock Company, Aviastar (Ulyanovsk production facility), and the Kazan Aircraft Production
Association; while Tupolev officials predicted in April 1998 that the President would sign the
implementing legidlation imminently,>* as of October 1998 this till had not occurred. Tupolev
and its associated production facilities are far less integrated than Ilyushin and its associated
factories. Aviacor, aproduction facility once closaly associated with Tupolev, currently hasthe
most tenuous connection to the design bureau. Aviacor officials have indicated that it will not be
part of the Tupolev Holding Company.*

30 Government financial benefits are supposed to accrue to FIGs but have not been forthcoming
due to budgetary restraints. USDOS telegram, “IMI - Demystifying Russian FIGs: Banker Barons vs.
Industry-Led Financial Industrial Groups,” message reference No. 023163, prepared by U.S.
Embassy, Moscow, Sept. 1997.

%1 “|t isa Competition,” p. 9.

%2 Representatives of U.S. aerospace companies, interview by USITC staff, Moscow,

Mar. 26, 1998.

33 Russian Ministry of Economy official, interview by USITC staff, Moscow, Mar. 31, 1998.

34 “|tisa Competition,” p. 9.

%% Russian industry expert and consultant, telephone interview with USITC staff, July 6, 1998.

%% Tupolev Joint-Stock Company officid, interview by USITC staff, Moscow, Apr. 1, 1998.

%7 Aviacor Joint Stock Company/Aviacor International official, interview by USITC staff, Samara,
Russia, Apr. 2, 1998.
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From theairlines perspective, communication problems between design bureaus and production
facilities cause difficulties for customers.3® Even salesto ARIA are difficult, becausethe airline
does not want to deal separately with designers and manufacturers.®*® For aforeign airline that
expects the level of cooperation and service provided by Boeing or Airbus, this would be
unacceptable.

Market Analysis Capabilities

In general, Russian aircraft producers have little experience with market analysis, marketing
expertise, and product and customer support.®*® Those in decision-making positions till tend to
be engineers and designers by trade, and have received little or no training in marketing and
business development. As aresult, decisions often overlook the needs of LCA customers. For
example, inarecent interview, the General Director of |lyushin stated that he believesthat the best
systemwould befor the design bureausto submit designsto state research institutes, which should
bear the responsibility for deciding which projects meet Russian and international standards, and
thus which projects should go forward.®* This approach does not seem to incorporate market
research, nor would it foster market-oriented competition within the Russian LCA industry.

Accordingto ARIA, the 11-96M was developed in the late 1980s without input from Aeroflot, the
only domestic airline at that time, and Aeroflot was not consulted early enough on the Tu-204
program; consequently, theairlinedisapprovesof certain aspectsof both programs. ARIA reports
that some lessons have been learned, and that Tupolev has consulted with ARIA on the Tu-334
program.®? A Boeing official has noted that Russian LCA industry interest in “ understanding the
commercial aspectsof aviation business’ isincreasing.®* In addition, Russian engineand avionics
producersreportedly are beginning to conduct market research in an effort to better serve Russian
airlines.®*

Arrangements with Foreign Aerospace Entities

Arrangementswith established membersof theglobal L CA industry, including joint research, joint
production, subcontracting, and joint ventures, could serve asimportant vehicles for the Russian
LCA industry, providing needed capital and expertiseto aid inthetransformation from acentrally
planned to a market-driven industry. Moreover, despite the fact that some Western equipment is

%8 |bid.

39 “1t is a Competition,” p. 9.

%0 Dennis L. Holeman, Can the Civil Aircraft Industry in the Former Soviet Bloc Countries
Participate in the World Market? SRI International, Business Intelligence Program, Feb. 1992,
pp. 5-7.

%141t is a Competition,” p. 9.

%2 Aeroflot-Russian International Airlines official, interview by USITC staff, Moscow,

Mar. 31, 1998.

%3 Vovick Karnozov, “Interviews with Boeing Executivesin Russia,” AeroWorldNet This Week in
Russian Aerospace, found at Internet address http://www.aeroworldnet.com/Ira06228.htm, retrieved
June 23, 1998.

%4 Aeroflot-Russian International Airlines official, interview by USITC staff, Moscow,

Mar. 31, 1998.
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significantly more expensive than Russian equipment,®® Russian airframers have recognized the
benefits of incorporating Western-made subassemblies--in particular, engines and avionics--into
their aircraft. The use of Western engines will reduce fuel burn, improve reliability, and better
meet international standards than current Russian engines. Western avionics systems have a
reputation for being morereliable, and typically incorporate Traffic Alert and Collision Avoidance
System (TCAS)** technology, which is required on aircraft flying into the United States,
Australia, and the European Union.*’ Should Russian LCA break into nontraditional export
markets in any significant way, it will amost certainly be with models incorporating Western
engines and avionics.

Western partners are interested in participating in the Russian industry primarily to gain market
access to both the aerospace industry and other sectors in Russa. U.S. involvement is most
evident in llyushin’s 11-96 program while European involvement isfocused on Tupolev’ s Tu-204
program.®® While the prospects for mutualy profitable joint programs were bright at the
beginning of the decade, in genera U.S. companies state that their experience has been
discouraging, largely because of the financial condition of Russian partners and the inability of
the Russian Government to provide needed assistance.®® With respect to joint production and
subcontracting, the process of recelving Russian certification for foreign LCA inputs is time-
consuming, expensive, and nontransparent. U.S. sources report that Russian standards are
appliedinconsistently, and foreign-owned firmsperceived ashaving “ deep pockets’ may betreated
differently with respect to cash outlay, as Russian agencies responsible for certification use the
process as a fund-raising venture.>®

Perceived Image of Manufacturer

TheRussian LCA industry’ slack of atrack record selling and servicing proven aircraft to market-
oriented airlines is a serious competitive disadvantage. Airlines from around the world express

%5 A Russian-made Aviadvigatel PS-90 engine reportedly cost $3.3 million in early 1997,
compared to $5 million before Russian taxes for asimilar Pratt & Whitney engine. Jeff Grocott and
Jim Vail, “Can Russian Aircraft Producers Fight Back?’ St. Petersburg Times, Oct. 28-Nov. 3, 1996;
and U.S. industry official, information provided to USITC staff, Apr. 9, 1998.

%6 TCASisinstalled in commercial jets to search for and alert pilots to the presence of other
aircraft. More advanced versions of TCAS also advise pilots on actions to take to avoid aircraft that
are getting too close.

%7 Grocott and Vail, “ Can Russian Aircraft Producers Fight Back?’

%8 Pratt & Whitney supplies the engines for the 11-96M/T, Rockwell Collins supplies the avionics,
Boeing has provided certification seminars, and the FAA is currently conducting a certification
program for the 11-96T. Rolls-Royce supplies the engine for the Tu-204-120 series, ajoint venture
between Rolls-Royce and BMW isto supply the engine for the Tu-334, and Airbusis providing
technical assistance for European certification of the Tu-204; this aircraft is likely to receive
European certification prior to U.S. certification. Western avionics for these Tupolev aircraft,
however, are of U.S. origin.

%° Representatives of U.S. aerospace companies, interview by USITC staff, Moscow,

Mar. 26, 1998.
%0 Aerospace Committee, Barriers to Aviation/Aerospace Investment.
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skepticism about the viability of Ilyushin and Tupolev as global LCA suppliers** Moreover,
airlines indicate that Russian aircraft have a reputation for poor quality and substandard after-
sales support, and airlines anticipate negative passenger perceptions about flying in Russian
aircraft. Finally, sincetheresalevalueof Russian L CA isunknown, aprospective purchaser faces
considerable uncertainty in performing a lifetime cost/benefit analysis of the aircraft.*

Program Characteristics

Certification of Aircraft

The ability to produce LCA that meet global safety and noise standards and can therefore be
certificated by Western aviation authorities is a formidable task, both technologicaly and
financially. Lack of funding has caused major delays in Russian, FAA, and European Joint
Aviation Authorities (JAA)* certification for both Ilyushin and Tupolev. Such delays lengthen
thetime it takes to get new LCA to market, resulting in lost sales.

Before applying for certification with U.S. and European authorities, a de facto requirement for
flying in most international markets, Russian aircraft must be certified by the Russian
airworthiness authority, the Aviation Register. Thisis a costly process involving hundreds of
required test flights. The I1-96T received preliminary Russian certification on March 31, 1998,
and Russian certification for the 11-96M is expected in 1999.%% The Tu-204-120 (with Russian
avionics) received Russian certification for the passenger version in December 1997, and for the
cargo version in March 1998;** the Tu-204-122 version with Western avionics is still under
development, but will undergo an abbreviated process as a result of certification of the -120.3%

To export aerospace products to Western markets, Russian manufacturers must obtain
airworthiness certificates from the major Western certification agencies for both their production
facilitiesand products. It can take aslong as 2 yearsto certify aproduction facility.**” Ulyanovsk
and Voronezh arethe only Russian plants currently certified by the FAA®® and neither have been
certified by the JAA 3°

%! Compiled from responses to USITC airline questionnaire, Feb. 1998; and U.S. airline industry
officials, telephone interviews by USITC staff, Oct. 1998.

%2 | hid.

%3 The JAA coordinates certification activities in Western Europe, but certificates of airworthiness
and the certification process itself is under the purview of national civil aviation authorities. A recent
EU regulation has required all EU countriesto join JAA, adopt all of JAA’s Joint Airworthiness
Requirements, and accept imported products certified by JAA without additional technical conditions.

%4 U.S. industry officia, information provided to USITC staff, Apr. 9, 1998.

%5 U.S. industry official, email communication to USITC staff, July 31, 1998.

%6 Russian industry expert and consultant, telephone interview by USITC staff, July 6, 1998.

%7 Russian Interstate Aviation Committee official (retired), interview by USITC staff, Moscow,
Mar. 26, 1998. This process has been somewhat shorter for factories in other, nontraditional
LCA-producing countries. U.S. industry official, information provided to USITC staff, July 15, 1998.

%8 Russian industry expert and consultant, interview by USITC staff, Moscow, Mar. 27, 1998.

%9 German national authorities reportedly have toured the facilities at Ulyanovsk and gave them a
positive preliminary report. Russian industry expert and consultant, telephone interview by USITC
staff, July 6, 1998.

4-20



Toobtain FAA and JAA certification for itsaircraft, Russiamust first establish bilateral aviation
safety agreements (BASAS) with these authorities.®® Negotiation of these agreements and the
subsequent implementing rules is a lengthy process; an MOU between Russia and the United
States on technical cooperation wassigned in 1995, and final BASA negotiations began in March
1998. A limited BASA is expected to be in place by the end of 1998.3* This BASA will alow
the FAA to ensure that the Russian Aviation Register can apply U.S. standards and correctly
certificate aircraft for flight in the United States.®™* The I1-96M/T is the “shadow certification”
aircraft for FAA certification of aircraft in its class, meaning that the FAA follows Russian
authorities through their certification process in order to understand and evaluate their
procedures.®™

TheFAA isworking with Ilyushin on thell-96 program, and the JAA has begun preliminary work
with Tupolev on the Tu-204 program. FAA certification for the 11-96T is expected in
November 1998, after modifications for certain FAA equipment requirements are met.>” The
Tu- 204-120 seviesis likely to be the first Russian aircraft to undergo JAA type certification.®”®
The protocol to begin the certification process was signed in 1997, but the process has been
delayed because of funding problems, failure on the part of Tupolev to provide requisite
documents, and JAA difficultiesin ng the Russian certification system."”

Purchase Price and Operating Costs

The new generation Russian LCA are priced significantly lower than their Boeing and Airbus
counterparts (table 4-4), and the incorporation of Western engines and avionics may make
important improvements in operating costs when compared to al-Russian models. These
improvements, combined with low purchase prices, may providefor niche salesto smaller airlines
outside the Russian LCA industry’s typical customer base, and a few sales of cargo aircraft to
some major carriers.®® Low purchase price, however, likely will not be incentive enough for the
world’ s major airlines to invest in Russian passenger LCA.

87 Holeman, Can the Civil Aircraft Industry, p. 8.

5 Taverna, “ JAA Bemoans Pace of Tu-204 Certification,” p. 40.

872 U.S. Federal Aviation Administration official, interview by USITC staff, Moscow, Apr. 3, 1998.

878 U.S. Federal Aviation Administration official, interview by USITC staff, Moscow, Apr. 3, 1998.

84 U.S. industry officia, information provided to USITC staff, Apr. 9, 1998.

% The 11-96M/T aircraft is not currently equipped with a stall-warning stick shaker, and the
windshield post is wider than FAA requirements permit. U.S. industry officials, interview by USITC
staff, Jan. 27, 1998.

5% Taverna, “Civil Aircraft Outlook Improving in Russia,” p. 55.

57 Taverna, “ JAA Bemoans Pace of Tu-204 Certification,” p. 40.

%78 |ufthansa reportedly considers the Tu-204-120 cargo version to be an aircraft in which it may
have along-term interest. “Lufthansa Looks at Cargo Version of Tu-204,” Flight International,

June 17-23, 1998, p. 12.
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Table 4-4

Russia: Russian and Western LCA purchase prices

Wide-bodied LCA Narrow-bodied LCA
Model Price Model Price
1I-96M/T $75 million Tu-204-120 $36-38 million
Boeing 777 $128-170 million Boeing 757 $61-86 million
Airbus A330/340 $109-158 million Airbus A321 $45-58 million

Source: Compiled from various sources by USITC staff.

In one study of comparative operating costs,*”® under certain parameters, the Tu-204-120 series
has 18-27 percent lower fuel, maintenance, and finance seat-mile costs than the A321, and 27-30
percent lower costs than the 757. Thisislargely dueto alease rate for the Tupolev aircraft that
is only two-thirds that of its competitors.*® However, the study acknowledges that the Tu-204-
120 series does not benefit from commonality with other aircraft, causing the plane to lose some
of its direct operating cost advantage over the A321 and 757. Strictly in terms of fuel burn, the
Tu-204-120 series is 7 percent higher than the 757 and 58-60 percent higher than the A321.
Moreover, with amaximum fuel load, the Tu-204-120 series does not have the samerange asthe
757. No operating cost comparisons are available for the 11-96M/T. However, according to the
general director of ARIA, the [I-96T will not offer competitive operating economics, resulting in
low profitability prospects.®!

Product Line and Commonality=

It isadistinct competitive disadvantage that I1yushin and Tupolev will not offer awide range of
aircraft certified for flight in most international markets. The new generation of Russian LCA
basically consists of one aircraft from each manufacturer--the 11-96 and the Tu-204. Ilyushin
officials report that they are not interested in producing LCA with fewer than 200 seats, and do
not want to design a plane larger than the 11-96, offered at a maximum of 375 seats®® This
business strategy would likely put Ilyushin at a competitive disadvantage vis-a-vis Boeing and
Airbuswhich offer families of aircraft spanning abroad range of seating capacities. Airbusnotes

37 See Charles Williams and Paul Duffy, “The 757's Test of Strength,” Aircraft Economics,
Mar.- Apr. 1997, for a detailed analysis of this operating cost comparison, including pertinent
analysis parameters.

%0 The Tu-204-120 will be leased by Sirocco Aerospace International, which has established a
dedicated subsidiary to arrange industry-standard operating lease packages. Sirocco’s primary banker
and financial adviser in the project is Citibank. Since the leasing company is not in need of state-
guaranteed credits from Russian commercia banks, this aircraft is available with competitive lease
rates.

%1 Alexander Velovich, “Ilyushin Freighter Efficiency Fails to Impress Aeroflot Director,” Flight
International, Apr. 1-7, 1998, p. 4.

%2 As discussed in Chapter 2, commonality refers to the use of common features, parts, and
systemsin the aircraft produced by an LCA manufacturer. Development cost and production
efficiencies accrue to the LCA manufacturer through this strategy, while operating cost efficiencies
accrue to airlines with more of such aircraft in their fleets.

%3 |lyushin Aviation Complex official, interview by USITC staff, Moscow, Mar. 30, 1998.
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that, although it has been producing LCA for the global market for 28 years, its product line il
does not cover the entire LCA seating range of 100 to more than 400 seats.®*

Despite commonality being a factor that affects purchasing decisions for the world's leading
airlines, it isarelatively new concept for Russian LCA manufacturers. However, recent efforts
to take advantage of commonality areevident in both [lyushin and Tupolev’ sfuture product plans.
Ilyushin's proposed 11-98, a twin-engined version of the 11-96, would reportedly incorporate
equipment and systems found on the 11-96, but the program is semidormant due to a lack of
funding.®® In its Tu-334 program, Tupolev is incorporating many wing similarities from the
Tu-204, and is using the same but shortened fuselage and the identical flight deck.3¥¢ Moreover,
the use of Western engines and avionics on Russian LCA will provide some commonality for
airlines whose fleets include Western LCA with this equipment.

Global Support Network

Russia sability to sdll itsaircraft in theworld market will depend heavily onits ability to provide
product support. However, Russian producers cannot provide adequate after-sales support and
service, and flight simulators and systemstrainers are not conveniently located.®®” To be globally
competitive, Russian producerswill haveto form cooperative agreementswith arange of Western
support and service firms to perform parts distribution, documentation, maintenance, repair,
overhaul, painting, interior installation, customization, and conversion.®®

Thirteen aircraft repair centersin Russia have become public companies, with 11 of them having
made the transition to joint stock companies. However, the equipment at these facilities is
considered to be substandard, and certification guidelinesare only now being formulated.® While
thesefacilitiesarebeginning to repair aircraft off site, asopposed to repairing aircraft only at their
repair facility,*° atremendous gap remains between the capabilities of these facilities and their
Western counterparts. Russianindustry official sacknowledgethat Western enginemanufacturers
realize a significant competitive advantage from their worldwide service networks.>*

Because of these factors, Ilyushin plans to subcontract support servicesto athird party, likely a
non-Russian company, and is looking for foreign partners for parts depots.®* However, sources
report that these efforts have not progressed very far because of financia constraints.** Sirocco
isdemanding a spare-parts support package from Tupolev for itsorder for Tu-204 aircraft, which

%4 Transcript of hearing for USITC inv. No. 332-384, Mar. 17, 1998, p. 10.

%5 Russian industry expert and consultant, interview by USITC staff, Moscow, Mar. 27, 1998.

% Jackson, ed., Jane’s 1997-98, pp. 466-67.

%7 Western producers offer simulators and trainersin several centers around the world; Russian
producers only maintain centers in Russia.

%8 Holeman, Can the Civil Aircraft Industry, p. 9.

% Gennady Gipich, “Russia Solves Aircraft Repair Problems,” Aerospace Journal, Nov.-

Dec. 1997, p. 44.

30 |bid., p. 45. While Boeing and Airbus aircraft generally can be completely repaired at or near
the location where they became disabled, Russian aircraft typically must be repaired enough to fly
them to a specified repair site, where more extensive repairs can be performed.

%1 Central Ingtitute of Aviation Motors officids, interview by USITC staff, Moscow,

Mar. 30, 1998.
3% |lyushin Aviation Complex official, interview by USITC staff, Moscow, Mar. 30, 1998.
%3 Representatives of U.S. aerospace companies, interview by USITC staff, Moscow,

Mar. 26, 1998.
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it plans to subsequently lease, and Lufthansa Technik reportedly has agreed to support the
plane.®*

Implications for the Competitiveness of the
U.S. LCA Industry

Russian LCA producers are not likely to bein aposition to secure global market sharein the next
10 years, thereby having virtually no effect on the competitive position of the U.S. LCA industry
during that time frame. Notwithstanding the fact that 1lyushin and Tupolev are staffed with
excellent designers and engineers and have been designing and producing civil aircraft for their
traditional marketsfor decades, myriad problems plaguetheindustry. Theprimary obstacleisthe
lack of capital. Russian Government funding and private investment are very limited, and foreign
government funding, while important, would not generally go beyond supporting foreign content
on Russian LCA. Funding deficiencies prevent Russian LCA manufacturers from producing
enough aircraft to generate the necessary incomefor design firmsand production facilitiesto meet
even their most basic needs.

Second, overcapacity in the Russian LCA industry and the inability of the industry to integrate
design and production entities will continue to keep 1lyushin and Tupolev from achieving world-
class producer status. Whilethey represent the new generation of Russian airliners, the11-96 and
Tu-204 nonetheless are products of the old system where design bureausworked in isolation from
serial production facilities and without the benefit of market research.®*® The current corporate
structures of Ilyushin and Tupolev do not allow streamlined decision making, prevent products
from getting to market rapidly, and do not present a unified front for customer relations.
Moreover, market research methods are new to the Russian industry, with design bureaus and
production facilities showing little interest in learning such skills. 1n addition, no global network
exists to support the 11-96 and Tu-204, a basic requirement of global LCA sales.

Lastly, Russian Government policiesfor the aviation and aerospace industries lack a coordinated
approach toward promoting the interests of both the LCA manufacturers and the airlines. The
government isnot taking an activeroleinimplementing the“ Concept of Restructuring the Russian
Aviation Industry Complex”; this plan hasthe potential to eliminate overcapacity and assist inthe
transition to more market-oriented corporate structures. The government has not developed a
mechanism for leasing Russian aircraft, which would promote sales of these aircraft in the
domestic market. This would be an important first step toward expanding sales to the global
market. The government assesses tariffs on Western equipment for incorporation on Russian
LCA, enforces a cumbersome certification process for such equipment, and applies standards in
aninconsistent manner; however, Western equipment isessential to the competitivenessof Russian
LCA, both domestically and globally. Finally, the government hastaken limited stepsto increase
the accessibility of foreign-built LCA to Russian airlines; access to foreign-built aircraft would
allow Russian airlines to move toward profitability through the lease and purchase of more
affordable and efficient Western aircraft.

3% Russian industry expert and consultant, interview by USITC staff, Moscow, Mar. 27, 1998.
%5 Aviacor Joint Stock Company/Aviacor International official, interview by USITC staff, Samara,
Russia, Apr. 2, 1998.
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CHAPTER 5

CHANGES IN THE STRUCTURE OF
THE ASIAN AEROSPACE INDUSTRY:
CHINA, KOREA, INDONESIA, AND
SINGAPORE

Overview

The absence of acomprehensive technological base for aircraft development and an overall lack
of experience in all phases of an aircraft manufacturing program have thus far prevented the
emergence of an Asian contender in the commercia aircraft industry. Further, it isunlikely that
Asian nations will overcome these obstacles to compete with established producers of large civil
aircraft (LCA) in the next 15-20 years.** Nonetheless, China, Korea, Indonesia, Singapore, and
to alesser extent Japan and Taiwan, seek an expanded presence in commercia aerospace and are
actively pursuing international linkages to accelerate their nations' industrial and technological
capabilities in aircraft manufacturing. Though the current economic crisis in the region may
serioudly affect one of Asid s strongest competitive assets--the ability and desire to contribute
significant public resources to the development of commercial aircraft projects--the growth
strategies of each country have effected the devel opment of specific strengths conduciveto aircraft
production. Following a brief discussion of the evolution of the aircraft sector in each country,
this chapter presents acompetitive assessment of those strengths, aswell astheinherent potential
of each nation’s aviation sector. Specifically, the competitive potential of the Asian aerospace
industry will be evaluated based on the four distinct determinants of competitivenessdiscussed in
Chapter 2: availability of capital, industrial and demographic characteristics, corporate
characteristics, and program characteristics. The chapter then examinestheimplicationsof Asian
nations' participation in the aircraft sector for the competitiveness of the U.S. industry.

China

Background

The Chinese aircraft industry dates to 1938 with the establishment of airframe and engine
manufacturing facilities by the Japanese during their occupation of Manchuria®® At the end of
World War 11, the Soviet Union, in addition to maintaining these sites, sponsored the devel opment
of anumber of additional factories, and the Chinese began licensed production of both military
and civil aircraft from Soviet designs and technology.>® After the breakup of Sino-Soviet
relationsin the early 1960s, China emerged isolated from both the Soviet Union and the West and

% Transcript of hearing for USITC inv. No. 332-384, Mar. 17, 1998, p. 18.

%7 edlie Symons, “The Rise and Fall of Soviet Influence on the Chinese Aircraft Industry and Air
Transport,” ch. 16 in Transport and Economic Development--Soviet Union and Eastern Europe
(Berlin: Osteuropa-Institut, 1987), p. 450.
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was forced to sustain its aerospace needs and manufacturing base through reverse-engineered
versionsof Soviet aircraft andindependent adaptati on of Soviet-acquired technology.>* Following
adecrease in aviation activity during the Cultural Revolution, China achieved the first of many
strategic links with Western manufacturers in a 1975 agreement with Rolls-Royce (United
Kingdom) for the licensed production of engines*® Subsequent agreements for licensed
production, coproduction, and joint-venture arrangements with The Boeing Co. (Boeing),
McDonnell Douglas Corp. (McDonnell Douglas), and more recently, Airbus Industrie, G.1.E.
(Airbus), have provided Chinawith the desired experience and training necessary to advance the
country’s civil aircraft industry. In Chind slatest phase of devel opment, the nation’ s aerospace
industry has pursued international collaboration on the design, manufacture, and marketing of a
100-seat commercial aircraft. However, China has been unable to assume a principa rolein an
aircraft program as attempts at cooperation with Korea on aregional jet program broke down in
1996, followed by the dissolution in July 1998 of an agreement between China, Singapore, and
Airbus Industrie Asia (AIA)** for the joint development and production of the AE-31X 100-seat
passenger jet.*

Manufacturers and Major Products Produced

Chind s aerospace industry is managed under the state holding company, Aviation Industries of
China (AVIC). AVIC, which estimates 1997 sales at $3.1 hillion,*® consists of 18 factories
involved in the production of aircraft and components, 34 related equipment manufacturers, 29
aeronautical research ingtitutes, 4 aeronautical universities, and 8 trading companies.** AVIC
employs a total of 560,000 persons in its various companies and institutes. However, since
AVIC' s operations include non-aerospace-rel ated activities'® and the production of commercial
products other than aircraft and components, the proportion of employees directly involved with
aviation-related productsis only 20 percent.”® Traditionally a manufacturer of military aircraft
and partsfor the domestic market, AV1C has guided the industry toward civil aviation in response
to a decline in military orders and as a strategic move to advance China’'s capabilities in the
commercial aircraft sector.*” AVIC s major manufacturing facilitiesinvolved in production and
assembly for the civil aircraft sector include Xi’an, Harbin, Shanghai, Chengdu, and Shenyang
(table5-1). A second government organization under the direction of AVIC, the China Naitona

9 hid., p. 463.

“©hid., p. 451.

4% See Chapter 3 for adiscussion of AlA.

“% Original plans called for the aircraft to be produced primarily by Xi’an Aircraft Company in
two versions, the AE-316 for 95-105 passengers and the stretched AE-317, with accommodation for
115 in mixed-class configuration or 125 in a single-class layout. China' s AVIC held a 46-percent
stake in the partnership; AIA and Singapore Technologies Aerospace held shares of 39 percent and
15 percent, respectively.

43« Aircraft Maker AVIC to Restructure,” Knight-Ridder/Tribune Business News, found at
Internet address http://www.newsedge, posted Sept. 30, 1997, retrieved Oct. 6, 1997.

44 Aviation Industries of China, Survey of Chinese Aviation Industry 1997/1998 (Beijing:
Aviation Industry Press, 1997).

“% For example, AVIC's aerospace work force includes those employed in hospitals, schools, and
research institutes serving the various manufacturing complexes.

4% Aviation Industries of China officials, interview by USITC staff, Beijing, China, May 5, 1998.

7 |hid.; “ Aircraft Maker AVIC to Restructure;” Paul Jackson, ed., Jane’s All the World’s Aircraft
1996-97 (Surrey, UK: Jan€'s Information Group Limited, 1997), p. 55; and “ Aviation Industries of
Chinato Enhance Competitiveness,” Beijing China Daily, Sept. 27, 1997.
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Table 5-1

China: Principal aerospace manufacturers

Nonaerospace Major aviation-related
Company Founded | Facilities | Staff product areas projects
Xi'an Aircraft 1958 Xi'an 20,000 -- total Volvo buses (joint venture) Production of the Y-7
Company
4,400 -- Aluminum structures Components/parts production
engineers
Antenna disks Production of military aircraft
Ferris wheels
(Accounting for 70 percent
of total production)
Harbin Aircraft | 1952 Harbin 17,000 -- total Electromechanical products | Production of the Y-12
Manufacturing
Corporation 2,269 -- Components/parts production
engineers
Partner in EC-120 helicopter
program
Production of Z-9 helicopter
Shanghai 1951 Shanghai 5,000 -- total Automotive products MD-90 Trunkliner — final
Aircraft assembly
Manufacturing Commercial machinery
Factory Components/parts production
Hovercraft
Aluminum wall panels
Chengdu 1958 Chengdu 19,000 -- total Electromechanical Components/parts production
Aircraft machinery
Industrial Production of military aircraft
Corporation (Accounting for 10 percent
of total production)
Shenyang 1951 Shenyang 20,000 -- total Automotive products Components/parts production
Aircraft
Corporation 7,000 -- Medium/large machinery Production of military aircraft
engineers and
technical Metal structural products
management
personnel Electromechanical products

Storage equipment

(Accounting for 50 percent
of total production)

Source: Compiled from various sources by USITC staff.




Aero-Technology Import and Export Corporation (CATIC), oversees foreign subcontract work
and joint ventures, as well as trade in aerospace products.*®

Chinacurrently manufactures a number of short- to medium-range turboprops for passenger use
(table 5-2). These models are adaptations of Soviet-era designs, with the exception of the Y-12,
alight-duty twin turboprop, designed and developed in Chinain the 1980s** and manufactured
in variations for passenger, cargo, and survey use.*® Chinais also involved in the production of
parts and subassemblies (table 5-3), aswell as several models of military aircraft and helicopters.

In 1994, China’ s aerospace sector and McDonnell Douglas finaized a $1.6 billion agreement for
the coproduction of the MD-90 model LCA. Under the so-called Trunkliner program, atotal of
40 MD-90-30s were to be produced for the Chinese market, half in the United States and half in
China. In August 1998, China terminated the program due to an apparent lack of demand.***
However, the nation’ saircraft sector reportedly intends to continue the assembly of three aircraft
with components already delivered to Shanghai Aircraft Manufacturing Factory.*?

Goals of China’s Aerospace Industry

Chinese industry officials agree that Chinese firms cannot expect to compete with Airbus or
Boeing in the LCA industry.*® Nonetheless, the nation’s aviation sector intends to pursue a
principal rolein commercia aircraft manufacturing. The Chinese aviation community viewsthe
production of aircraft as a symbol of development, and industry leaders see a national aircraft
program as a means to reduce the nation’ s dependence on costly imported aircraft.** Chinese
sources stress that the industry’ s focus is on the shorter-range aircraft group, which is suited to
the aerospace sector’ s existing capabilities and experiences and characterized by less competition
from established producers.*> Moreover, theindustry’ sgoal isto build an original aircraft of 100
seats through cooperative arrangements including Western participation.*

In addition to production of a 100-seat regiona jet, the industry hopesto strengthenitsroleasa
supplier with the addition of resources for manufacturing and development and increased
subcontract work from Western aircraft producers.*’ China's aerospace sector would also like
to expand itscustomer basewith subcontract work from other Asian nationsinvolved in aerospace

% Jackson, ed., Jane’s 1996-97, p. 54.

4 Jane’s All the World’s Aircraft 1983-84 (London, England: Jane's Publishing Company
Limited, 1983), p. 33.

40 Aviation Industries of China officials, interview by USITC staff, Beijing, China, May 5, 1998;
and “ China Wins Exports for Yun-12 Planes,” Xinhua News Service, received by Newsedge/Lan,
Mar. 18, 1996.

41 Paul Lewis, “TrunkLiner Programme is Scrapped,” Flight International, July 29-Aug. 4, 1998,
p. 4.

“2 | bid.

43 China National Aero-Technology International Supply Corporation and Aviation Industries of
China officials, interviews by USITC staff, Beijing, China, May 4-5, 1998.

44 Aviation Industries of China officials, interview by USITC staff, Beijing, China, May 5, 1998.

43 | bid.

418 | bid.

47 China National Aero-Technology International Supply Corporation, Xi’an Aircraft Company,
and Shanghai Aircraft Manufacturing Factory officials, interviews by USITC staff, Beijing, Xi’an,
and Shanghai, May 4-8, 1998.
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Table 5-2

China: Passenger aircraft production

Units
Aircraft Origin Seats Range! Engine Certification sold
MD-90-30T McDonnell 153 2,085 International Aero None None
Trunkliner Douglas (Max. payload with Engines -- IAE
international V2525-D5
MD-90 reserves)
Y-7 100 Antonov Design | 52 491 (Y-7 100) Chinese -- DEMC 1986 120°
Y-7 200A Bureau? (Y-7 100/200B) 863 (Y-7 200A) (Dongan) WJ5A 1 CAAC certification
Y-7 200B (Max. payload) (Y-7 100) (Y-7 100)
Based on An-24 | 56
(Y-7 200A) 1,070 (Y-7 100) Pratt & Whitney 1998
1,430 (Y-7 200A) Canada PW 127C CAAC certification
(Max. fuel) (Y-7 200A) (Y-7 200A)
Chinese -- Dongan
WJ5A 1G
(Y-7 200B)
Y-12 11 Harbin Aircraft 17 723 (Y-1211) Pratt & Whitney 1985 og*
Y-12 IV Manufacturing (y-12 1) (Max. fuel with Canada PT6A-27 CAAC certification | (Y-1211)
Corporation 45 min. reserves) (y-12 1)
New design 18-19 707 (Y-12 1V) 1994
(Y-12 IV) (Max. fuel with CAAC certification
45 min. reserves) (Y-12 IV)
1995
FAA FAR Part 23
Rules
(Y-121Vv)
Y-5B(D)® Antonov Design | 12 456 Polish -- PLL Kalisz | CCAR Part 23 780°
Y-5B(K) Bureau (With 177 gallons ASz-62IR-16 Rules (China)
of fuel)
Based on An-2 Chinese --SAEC
(Zhuzhou)
HS5
Y-8B’ Antonov Design | 96 687 (Y-8B, Y-8D) Chinese --SAEC 1993 60°
Y-8C Bureau (Max. payload) (Zhuzhou) WJ6 CAAC certification
Y-8D (Y-8B, Y-8C)

Based on An-
12B

1,858 (Y-8C)
3,032 (Y-8B, Y-8D)
(Max. fuel)

* Expressed in nautical miles.
2 The Antonov Design Bureau is located in the Ukraine.
% Y-7s and Y-100s as of early 1997.
* As of Dec. 1997.
® The Y-5 series is manufactured by Shijiazhuang Aircraft Manufacturing Corporation (SAMC).
¢ Nanchang produced 727 Antonov An-2s under license between 1957-67, whereupon production was moved to SAMC, which
subsequently produced an additional 53 aircraft through early 1997.
" The Y-8 series is manufactured by Shaanxi Aircraft Company.
8 As of Dec. 1996. Includes all versions of the Y-8 series including those aircraft for military, survey, and cargo use.

Source: Compiled from various sources by USITC staff.




Table 5-3

China: Aircraft structures production

» Cargo doors

» Empennage, electrical wiring
subcontracts

» Wing ribs, emergency exit hatch,
machined parts

» Baggage, service, and emergency exit
doors

» Tailcone, landing gear door, pylon
components

Company Product Application
Xi'an » Vertical fin, forward access doors . 737
» Horizontal stabilizer
» Vertical fin » 737-300
» Trailing edge ribs » 737-600/700/800
» Wing box, forward and mid fuselage . 747
* Wheelwell bulkhead * MD-90 Trunkliner
» Access door
» Fin (CFRP) « MD-90
» Header tanks, water float pylons, » A300/A310
ailerons, doors * A320
» Panel assemblies * CL-415
» Doors, outer wing casings
» Rear fuselage barrels » Beech 1900D
« ATR 42
« ATR72
Shenyang » Rear fuselage - section 48 » 737-600/700/800

. 757
e MD-90 Trunkliner

* A320

» deHavilland Dash 8

» Lockheed C-130

Shanghai Aircraft

» Horizontal stabilizer

» Horizontal stabilizer, aft service door
jamb, inboard flap support, aft service
door, main landing gear door, nose
landing gear door, avionics access
door, forward/mid/aft cargo door

» Wing, center fuselage

» 737-600/700/800
« MD-80/90

e MD-90 Trunkliner

Chengdu » Empennage, section 48 » 757
+ Nose section « 717-200"
» Nose section « MD-80/90
» Nose assembly, airstair assembly * MD-90 Trunkliner
» Rear passenger door
« A320
Harbin » Doors * AVRO RJ aircraft
» Doors » Dauphin series (Eurocopter)
» Fuselage » EC-120 (Eurocopter)

1 Under contract from Korean Air.

Source: Compiled from various sources by USITC staff.




manufacturing such as Japan and Korea.*** Though manufacturersindicate awillingnessto take
on avariety of tasks from assembly work to component and subassembly manufacture, aviation
industry leaders want Chinato secure more work in the fabrication of complex assemblies such
as body sections and nose subassemblies.**

Competitive Assessment

Availability of Capital

The Chinese aviation sector benefits from atraditional base of public support for large industrial
sectors such asaircraft manufacturing. Though the degreeto which state funds are directed to the
civil aircraft sector is difficult to quantify because of alack of data and the diversity of AVIC's
operations, China's aircraft industry presumably receives direct government support as a
state-controlled enterprise. In addition, China s Export-Import Bank provides loans to support
the export of civilian aircraft,*® and certain aviation projects have reportedly been granted
preferential tax status.** Moreover, the civil aircraft sector may receive added indirect financial
benefits from government defense procurement. Though government orders for military aircraft
have declined,*?? the industry’s historical focus on military production and the current dual
civil/military role of several of China s aerospace factories havelikely provided theindustry with
infrastructure, experience in the manufacture and assembly of aircraft and parts, and funds for
aeronautical research and development (R&D) for military use through which the industry can
gain transferable technologies.

Historically, investment in the nation’s aerospace companies came only from government
sources.””® However, asaresult of government reforms aimed at transforming China's centrally
planned economy to amore market-oriented system,*?* the use of financial marketsto raise capital
is expected to increase as enterprises are granted greater autonomy to list shares on the domestic
stock exchange. Commercia fund-raising will provide Chinese aircraft companies with an
alternate source of capital--particularly important as government support islikely to decline with
the restructuring®--and could expose China's large industrial enterprises to competitive market
forces and shareholder concerns such as profitability. AVIC reportedly will assist its civilian

418 Xi’an Aircraft Company officials, interview by USITC staff, Xi’an, May 7, 1998.

“° China National Aero-Technology International Supply Corporation officials, interview by
USITC staff, Beijing, China, May 4, 1998.

420 “China: Bank Loan to Back Aviation Industry,” Beijing China Daily (in English),

Apr. 3, 1998, FBIS transcribed text FBIS-CHI-98-093.

2L Paul Lewis, “Time Out in Asia,” Flight International, Nov. 5-11, 1997, p. 40.

42 Aviation Industries of China and Xi’an Aircraft Company officials, interviews by USITC staff,
Beijing and Xi’an, China, May 5 and 7, 1998.

42 Chinese industry officials, interview by USITC staff, Xi’an, May 7, 1998.

424 |n September 1997, the 15" Congress of the Chinese Communist Party endorsed a reform
policy to overhaul state-owned enterprises through restructuring, elimination, and in certain cases,
privatization. Certain government ministries may also be consolidated or eliminated.

4% U.S. industry officials, interview by USITC staff, Beijing, China, May 4, 1998; and Michael
Mecham, “Industry Watches Reform of Chinese Aerospace,” Aviation Week & Space Technology,
Mar. 2, 1998, p. 24.
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subsidiaries with commercial fund-raising as the industry is reorganized,*® and initial attempts
of theaircraft industry to raise capital through the domestic stock market have reportedly met with
success. In 1997, Xi’an Aircraft Company raised 357 million yuan ($44 million) from an initial
public offering of 60 million sharesto mainland Chineseinvestors,*?” and the company reportsthat
its stock has performed well on the local market.*”® At the sametime, China’s stock exchangeis
subject to considerable speculation and strict government control,*?® which could limit sufficient
capital mobilization. However, as China recently announced that it will allow a greater number
of enterprises to list shares overseas,*® it is conceivable that China's aircraft producers may
ultimately be granted access to the greater fund-raising potential of foreign stock markets.

Industrial and Demographic Characteristics

Design and production capabilities

One of China s greatest competitive weaknesses is an aerospace industry that is nearly 30 years
behind the United States and Western Europe in terms of design, development, and production
skills.®®* Though Chinaisoneof theregion’ smore active subcontractors, aircraft companieshave
primarily been assigned the fabrication of relatively low-technology parts and components. The
nation’s indigenous design capabilities are limited to skills in basic design,*** modification,
imitation, and adaption of existing designs; and Chinese industry sources acknowledge that while
afoundation for acivil aircraft industry isin place, overall capabilities are comparatively low.**
One problem is China's lack of sophisticated manufacturing technology.”®* For example, the
industry is known to employ labor-intensive, time-consuming procedures rather than more
sophisticated techniques due to unfamiliarity and inexperience.**® Moreimportantly, ahistory of
manufacturing guided by a centrally planned system of production and a lack of experience in
program organization, process management, and decision making at the factory level, have
reduced the industry’s ability to utilize skilled engineers and handle diversified production,

4% « Aviation Industries of Chinato Enhance Competitiveness,” Beijing China Daily, Sept.1997.

421 “China Xi’an Plane Part Maker to List A Shr (sic),” Reuters Limited, June 24, 1997, found at
Internet address http://biz.yahoo.com/finance/97/06/24/, retrieved June 25, 1997.

%8 Xi’an Aircraft Company officials, interview by USITC staff, Xi’an, May 7, 1998.

42 U.S. Department of Commerce, International Trade Administration, “China--Investment
Banking,” Market Research Reports, National Trade Data Bank, found at Internet address
http://www.stat-usa.gov, Aug. 1, 1997, retrieved July 28, 1998; and Morag Forrester, “Chinais the
Silver Lining,” Global Finance, Aug. 1997, pp. 32-34.

40 “Chinato List More Firms Abroad,” China Business News, Xindeco Business Information
Company, July 21, 1998, found at Internet address
http://www.chinavista.com/busi ness/new/home.html, retrieved July 21, 1998.

41 U.S. government and U.S. and European industry officials, interviews by USITC staff,
Herndon, VA, Oct. 23, 1997, and Beijing, China, May 4, 1998; and Stanley Holmes, “Make a Faulty
Part and Y ou Will be Punished,” Seattle Times, May 26, 1996, found at Internet address
http://www.seattletimes.com/sbin/iarecord.../34043, retrieved Aug. 27, 1997.

4% K orean industry official, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

% Chinese industry officials, interview by USITC staff, Beijing, China, May 5, 1998.

4% Chinese and Korean industry officials, interviews by USITC staff, Beijing and Shanghai,
China, May 5 and 8, 1998 and Pusan, Korea, Apr. 29, 1998.

% China sinexperience is evident in the riveting process. Instead of precisely driving rivetsinto
metal components at a specified level, Chinese technicians |eave the rivets slightly extended and later
grind them down to the proper level. While the Chinese method is more inefficient, factories avoid
having to discard parts, which is necessary if arivet isinserted too deeply.
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multiple tasks, and the complex integration of an aircraft program.** For example, the disparate
levels of skill in China' s factories, combined with difficulties in managing production processes
and integration, have contributed to delays in the completion date for the first Chinese-made
MD-90 Trunkliner.*

Despite these shortcomings, Chinese producers are capable of supplying quality products that
conform to strict Western standards. Moreover, the industry has an advantage over other Asian
aspirantsinitsmany yearsof experiencein building completeaircraft.**® For example, in addition
to the production of military fighters and short-range turboprops, the industry successfully
assembled and later coproduced*® 35 MD-82 172-seat commercia jetliners under a 1985
agreement with McDonnell Douglas, 5 of which were sold in the U.S. market. In addition,
China's more experienced and modernized suppliers understand quality assurance.*° Although
industry sources stress that time and close cooperation are necessary to ensure Chinese reliability
on new programs, once a foundation is in place and workers are trained to the standards and
production practices of Western producers, Chind s aircraft factories are able to produce high-
quality parts, components, and subassemblies.*** For example, while Boeing always beginswith
dual sources of supply when placing work in China,*** Chinese factories have achieved the status
of sole supplier on certain Boeing parts and complex assemblies,** an indication of Western LCA
manufacturers’ growing level of confidencein China ssubcontracting abilities. Further, Chinese
factories indicate an awareness of their weaknesses in quality assurance and are attempting to
improve product quality through manufacturing experience with Western producers and by
emulating the practices of successful Chinese suppliers.**

Manufacturing infrastructure

A factor inhibiting China sgrowth as an aerospace manufacturer isthelack of modern production
facilities. The Chineseindustry’ s manufacturing infrastructureisroughly paralle to that of U.S.
airframers  facilities in the 1950s*° characterized by basic machinery and a lack of
computerization. Strict export licenserequirementsof supplier countriesmakeit difficult for firms
to obtain the latest and most technologically advanced machinery** and though the industry
supports a degree of self-sufficiency in machinery production, indigenously designed and
fabricated tools provide factories with unique engineering solutions to Western fabrication

4% Chinese and U.S. industry officials, interviews by USITC staff, Beijing, May 4, 1998.

47 Although the Trunkliner Program was canceled, Chinais expected to produce atotal of three
aircraft from parts and components already delivered to or produced in China. The first MD-90-30
produced in China under the Trunkliner Program was originally scheduled for delivery in April 1998.
The industry was unable to meet this goal, and delivery was rescheduled for late 1998; however,
Chinese industry sources indicate that another delay is probable. Chinese industry officials, interview
by USITC staff, Shanghai, China, May 8, 1998.

4% U.S. and Korean industry officials, interviews by USITC staff, Beijing, China and Changwon,
Korea, Apr. 30 and May 5, 1998.

¥ Chinese content accounted for 20 percent of the aircraft.

4“0 .S, Government official, interview by USITC staff, Beijing, China, May 4, 1998.

4“1 U.S. industry officials, interview by USITC staff, Xi’an, China, May 7, 1998.

4“2 U.S. industry officials, interview by USITC staff, Seattle, WA, Feb. 10, 1998.

“3 For example, Xi’an is currently sole supply on the 737 forward access door and 747 trailing
edge ribs. Chengdu became sole supplier for the MD-82 nose structure.

44 Chinese industry officials, interview by USITC staff, Shanghai, China, May 8, 1998.

4“8 U.S. industry officials, interview by USITC staff, China, May 7, 1998.

4% Chinese industry officials, interviews by USITC staff, Beijing and Shanghai, China,

May 4 and 8, 1998.
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demands. In addition, while a domestic supplier base for raw materials exists, the aircraft
industry, particularly the parts manufacturing sector, depends primarily on imports of aircraft
quality aluminum, titanium, and other raw materials from Western nations due to strict customer
demands regarding quality and approved suppliers.*’ This increases costs, inconvenience, and
risk, and Chinese industry sources cite difficulty in obtaining increasingly important advanced
aircraft materialssuch ascompositesand carbon fiber dueto the strict export license requirements
of certain supplier countries.**

Further, Chinalacksakey element for the devel opment of anindigenous L CA industry--sufficient
aeronautical R& D facilitiesfor the production of independent aircraft designs. For example, while
each of China saircraft manufacturerssupportsitsown independent designinstitute, activitiesare
limited to | ess sophisticated tasks such as design modification.**® Moreover, only two of AVIC's
29 aeronautical researchfacilitiesarechiefly involved in design research for commercial aircraft--
Xi’an Aircraft Design and Research I nstitute and Shanghai Aircraft Research Ingtitute (SARI).*°
These facilities have yet to produce origind designs for LCA.*' Designs produced by Xi’an
Aircraft Design and Research Ingtitute have primarily been adaptations or copies of existing
aircraft models*®? Similarly, SARI’s largest design project, the Y-10, a 150-seat passenger
aircraft developed in the 1970s, borrowed heavily from existing Western technology.

Benefitting the nation’s aircraft industry are China's vast land area, the nation’s policy of
developing inland provinces, and the country’s rapid construction of air transportation
infrastructure, which offer significant potential for the expansion of aircraft manufacturing
facilities, air fields, and test sites. An additiona advantage China enjoys over other aspiring
airframe competitorsisalarge pool of experienced aerospace workers™® with wages an estimated
30 to 50 percent below those in Western Europe.®* Production workers average 10 years of
experience in the industry and the Chinese aerospace sector boasts a number of high-level
technicians.® At the same time, while China's academic system reportedly produces talented
engineers,”® only four Chinese universities support programs that specialize in aeronautics and
aviation.**” By comparison, approximately 80 universities in the United States offer degreesin

“7 Chinese industry officids, interview by USITC staff, Beijing, May 5, 1998.

48 Chinese industry officials, interviews by USITC staff, Beijing and Shanghai, China,
May 4 and 8, 1998.

4“9 Aviation Industries of China officials, interview by USITC staff, Beijing, China, May 5, 1998.

“0 | hid.

! European industry officials, interview by USITC staff, Paris, France, Apr. 3, 1998.

42 Aviation Industries of China, Survey of Chinese Aviation Industry 1997/1998 (China: Aviation
Industry Press, 1997), p. 149.

43 Aviation Industries of China officials, interview by USITC staff, Beijing, China, May 5, 1998.

4 Lewis, “Time Out in Asia,” p. 39.

4% Aviation Industries of Chinaand Shanghai Aircraft Manufacturing Factory officials, interviews
by USITC staff, Beijing and Shanghai, China, May 5 and 8, 1998.

% U.S. industry officials, interviews by USITC staff, Beijing, China, May 5, 1998.

“" The four universities are Beijing University of Aeronautics and Astronautics, Northwestern
Polytechnical University (Xi’an), Nanjing University of Aeronautics and Astronautics, and Zengzhou
Institute of Aeronautics.
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aerospace engineering.”® Further, Chinese industry sources report difficulty in retaining both
engineersand higher level technical workerswho often leavetheindustry for higher paying jobs.*>®

Domestic market conditions

China' s foremost competitive advantage is a huge domestic market, a critical element in the
success of an aircraft program.®® Chinese officials estimate domestic demand for 100-seat
aircraft at 265 units during 1997-2016,%* with Western forecasts for the same period dightly
higher. In addition, some Chinese airlines indicate aneed for a medium-sized passenger aircraft
for increased frequencies and access to remote regional cities.*> Potentia domestic demand,
combined with lingering government influence in airlines’ purchases,*®® creates a near-captive
market for any Chinese aircraft built independently or in cooperation with foreign partners. One
industry representative, for example, predicts that a Chinese-made regional jet could capture
nearly 100 percent of the domestic market in the aircraft’ s first years of production.*®*

Corporate Characteristics

A prime weakness of the aviation sector is the industry’s inefficient, vertical system of
administration, which hasinhibited the modernization of China’ s aircraft factories.*®® However,
government reforms intended to decrease overlap, raise efficiency, and guide state-owned
enterprisestoward market-oriented practices could have abeneficial effect on the overall strength
and competitiveness of China s aircraft industry. Essentially, China s aviation industry will be
granted operationa autonomy,*®® and decision making will be shifted to the factory level in order
to make China's factories function in a more businesslike fashion.*” Localized control could
improve competitivenessand productivity inthe manufacturing sector by all owing factoriesaccess
to new sources of capital and greater command over efficiency-raising measures such as
downsizing and the abandonment of uneconomical programs. Further, under the government’s
restructuring program, AVIC may be reassembled into severa groups under which the nation’s
aircraft factories and research institutes will operate, and aircraft production islikely to be fully
separated from the manufacture of other civilian products.® This may lead to consolidation in
the industry as aircraft factories lose financial support from other money-making commercial
operations.

“% Peterson’s Colleges & Universities, found at Internet address
http://www.petersons.com/ugrad/sel ect/u40050se.html, retrieved September 9, 1998.

“%® China National Aero-technology International Supply Corporation and Aviation Industries of
China officials, interviews by USITC staff, Beijing, China, May 4-5, 1998.

0 |_arge domestic sales assist the manufacturer in achieving economies of scale. U.S. aerospace
industry analyst and Korean Government officials, interviews by USITC staff, Washington, DC,
Dec. 9, 1997, and Seoul, Korea, May 1, 1998.

“! China Institute of Aeronautic Engineering, China Market Outlook for Civil Aircraft (1997-
2016), Sept. 1997, p. 23.

“&2 Chinese airline officials, interview by USITC staff, Beijing, May 5, 1998.

“63 Chinese Government official, interview by USITC staff, Beijing, China, May 4, 1998.

44 U.S. industry official, interview by USITC staff, Beijing, China, May 5, 1998.

45 Mecham, “Industry Watches Reform,” p. 24; and Asian agrospace industry analyst, interview
by USITC staff, Seoul, Korea, Apr. 27, 1998.

€ Chinese and U.S. industry officidls, interviews by USITC staff, Beijing, China, May 4-5, 1998.

7 Mecham, “Industry Watches Reform,” p. 24.

“8 Chinese industry officials, interview by USITC staff, Beijing, China, May 5, 1998.
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At the sametime, the extent to which China s aerospace industry can take advantage of structural
reorganization depends on the pace and nature of change, and full implementation of aviation
sector reforms is expected to be slow.*®® For example, in 1997, AVIC announced plansto cut its
total work force by approximately 150,000, or 27 percent, in an attempt to streamline operations
and boost efficiency and productivity.*® To date, Chinese employment in the aerospace sector
remains unchanged and it isunclear what steps have been taken to achieve thisgoal. Nonetheless,
certain Chinese aviation companies have already adopted some market-oriented practices. For
example, China's major aircraft factories have operated for nearly a decade on a self-pay, self-
revenue system,*”* and select companies are open to public investment.

Program Characteristics

Chinalagsits Western and Asian counterpartsin marketing skills, an understanding of after-sales
support, and the resources for development and maintenance of a globa support network.*”
Chind saircraft sector isweak in independent product research, promotion, and marketing, with
AVIC-run trading companies relying largely on devel oping country markets for overseas sales of
aircraft. Inaddition, for any regional jet Chinamight produce, foreign assistance will be necessary
for flight personnel training, parts supply, and engineering and maintenance support.*

China could aso face difficulty selling aircraft at a competitive price on the world market.
Although the industry is cost competitive in first- and second-tier parts supply,*” the amount of
training, number of production hours, and degree of oversight required to support the industry
through acomprehensive aircraft program trandatesinto a higher cost for Chinese-built aircraft.
For example, despite plans for nearly 80 percent of production to take place in Ching,*” issues
concerning cost and profitability plagued the AE-31X program.*® Likewise, industry sources
report that each of the 20 aircraft scheduled to be built and assembled in China under the
Trunkliner program were expected to cost approximately $10 million morethan the corresponding
aircraft built at Boeing's Long Beach, CA, facility.*”

Though China's industry has limited experience in building aircraft to Western standards,
cooperation with Western airframers and the U.S. Federa Aviation Administration (FAA) has
improved China srecognition and acceptance of world standards of quality. ChinahasaBilateral
Airworthiness Agreement (BAA) with the United States, and the Civil Aviation Administration

4% Mecham, “Industry Watches Reform,” p. 24.

40 “News Briefs,” Air Transport World, Nov. 1, 1997, p. 23.

4™ |n other words, China's factories are responsible for paying employees' salaries from revenues
earned through the sale of aviation and commercial products. Xi’an Aircraft Company and Shanghai
Aircraft Manufacturing Factory officials, interviews by USITC staff, Xi’an and Shanghai, China,
May 7-8, 1998.

42 Chinese industry officials, interview by USITC staff, Shanghai, China, May 8, 1998.

48 U.S. industry official, interview by USITC staff, Beijing, China, May 5, 1998.

4" Tier-one suppliers act as prime suppliers to an industry. In the aircraft industry, some first-tier
suppliers possess design and systems integration skills, as well as the ability to assemble complex
parts and assemblies. A second-tier supplier may act as an alternate to afirst-tier, but isless likely to
posses design and/or systems integration capabilities. Second-tier suppliers may also provide
components to first-tier suppliers.

4% Lewis, “Time Out in Asia,” p. 39; and “Airbus Considers Producing All AE31X Airframein
China,” Flight International, Oct. 8-14, 1997, p. 5.

4% Max Kingsley-Jones, “Airbus Examines A319 Shrink,” Flight International, Mar. 4- 10, 1998.

41 U.S. industry official, interview by USITC staff, Beijing, China, May 4, 1998.
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of China (CAAC), China s governing body responsible for national certification processes has,
inprinciple, adopted the safety standards and requirementsof the FAA.#”® Inconsistent application
of safety standards till exists across the manufacturing sector and central planning remains an
impediment to effective regulatory oversight.*’® However, U.S. aviation officias indicate a
growing confidencein China sstandardsand practices, manifestinthe FAA’ sshadow certification
of the Y-12 1V in 1995.%° Certification helped China penetrate the North American market with
an agreement in 1998 with the Canadian Aerospace Group for up to 200 “green” Y-12 1V aircraft
over 10 years.®®! While concernsremain over the quality of some Chinese-made parts, four of the
nation’s factories have been approved by Boeing,*® two by Airbus,*®® and U.S. safety officials
have indicated awillingness to rely increasingly on CAAC oversight versus direct ongoing FAA
supervision.”®  Further, CAAC intends to shed a number of the agency’s periphera
responsibilitiesin order to assume a greater role in safety and regulatory control %

Arrangements with Foreign Aerospace Entities

Chind's aircraft industry recognizes that international collaboration is necessary to augment
competitive factors that are weak or absent in the Chinese aircraft sector. The nation’s aviation
leaders clearly expect suppliers of LCA to Chinato participate in building the local industry and
utilize of fset agreements™® and cooperative projectsto bring aviation-rel ated work and transferable
skills and technology to the nation’s aircraft factories.®®” China's low-cost manufacturing base
and large potential market for commercia aircraft are incentives for foreign aerospace firmsto
enter such agreements, and sources note that China is adept at using these assets to achieve the
maximum possible gain through international collaboration.”®® To date, the aircraft sector has
attracted coproduction, codevelopment, and subcontract agreements with Western airframers,
European regiona jet and helicopter producers, as well as other Asian producers.

Boeing has made significant contributions to the modernization and technical advancement of
China s manufacturing facilities through a number of cooperative ventures. The company has
sourced various partsand assembliesfor itsfamily of aircraft over the past two decades, gradually
expanding the number of subcontracts and technical level of work packages placed in Chinese
factories. Through such arrangements, Boeing has supplied China with basic aerospace
technologies and has helped Chinese firms improve program management skills and the quality
of their product through investment in Chinesefactoriesand training initiatives, including Sesattle-
based instruction in computer-aided design and product integration.”®®  Partly as a result of
Boeing's long-term involvement in the Chinese manufacturing sector, 80 percent of all Chinese-

48 U.S. Government official, interview by USITC staff, Beijing, China, May 4, 1998.

4" | bid.

&0 | hid.

L A “green” aircraft is an unpainted aircraft that has not been fitted with the interior components.
Aviation Industries of China officials, interview by USITC staff, Beijing, China, May 5, 1998.

“2 .S, and Chinese industry officials, interviews by USITC staff, Seattle, WA, Feb. 10, and
Beijing, China, May 4, 1998.

“8 Chinese industry officials, interview by USITC staff, Beijing, China, May 4, 1998.

4 U.S. Government official, interview by USITC staff, Beijing, China, May 4, 1998.

& Chinese Government official, interview by USITC staff, Beijing, China, May 4, 1998.

% See Appendix G for afurther discussion on offsets.

7 U.S. Government and Chinese industry officias, interviews by USITC staff, Beijing, China,
May 4-5, 1998.

“8 U.S. Government officids, interview by USITC staff, Beijing, China, May 4, 1998.

“° Holmes, “Make a Faulty Part.”
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built aircraft components go to Boeing, and Boeing has approximately 70 percent of the Chinese
LCA market.*®

Theformer McDonnell Douglas provided the Chinese with experiencein the manufacture of LCA
with the 1985 licensed production and assembly agreement for the MD-82, one of four versions
of the MD-80. The program to initially assemble and later coproduce the MD-82 was the first
Sino-Western aircraft production agreement, and it provided the Chinese with processtechnol ogy
transfer, training, and equipment. Moreover, initial cooperation with McDonnell Douglas on the
MD-90 Trunkliner program, China slargest aircraft coproduction agreement,*®* provided Chinese
factories with tooling for detailed parts and technical instruction for aircraft production and
assembly.*?

While the aforementioned arrangements have provided China with basic inputs and experience,
the Chinese aircraft industry has been unsuccessful in gaining greater core technology transfer in
design, process management capabilities, and integration skillsthrough partnershipswith foreign
aerospace firms. China actively pursued advanced aircraft manufacturing technologies through
cooperation with Airbus'® on the AE-31X regional transport program. Through collaboration
with Airbus, Chinahoped to obtain technology transfer to bring Chinese aircraft design, program
management, testing, and certification abilities to a level of international competitiveness.***
However, discussions on the price of technology transfer were the project’s most contentious
issue,*®® causing incessant delays in development. Sources indicate that Airbus, in its desire to
penetrate the Chinese market, may have committed to agreater amount of technol ogical assistance
than it was ultimately willing to provide.** Asaresult, and because of expressed concerns over
the viability and profitability of the AE-31X aircraft, the project was canceled in July 1998.
Airbusisreportedly considering engaging Chinain a substitute collaborative program involving
wing production;*” the nature of this project and extent of Chinese participation could have an
effect on the course of future collaborative arrangements between foreign aerospace firms and
Chinese aircraft companies.

Chind's aviation industry officials stress that gaps in design, manufacturing, and marketing
capabilities necessitate cooperation with established producers on a national aircraft project.*®
Chinaalso recognizesthat market accessisthe primeincentivefor Western partnersto enter joint-

%0 Chinese industry officials, interview by USITC staff, Beijing, China, May 5, 1998.

4t Michael Mecham, “Trunkliner Work Beginsin China,” Aviation Week & Space Technology,
Sept. 4, 1995, p. 27.

42 U.S. Government and industry officials, interviews by USITC staff, Beijing and Xi’an, China,
May 4 and 7, 1998.

%3 Airbus held a 62-percent stake in AlA, the Western partner in the AE-31X program. Partner
Alenia/Finmeccanica accounted for the remaining 38 percent.

% Paul Lewis, “European/Chinese Regional-Aircraft Deal Hits Hurdles,” Flight International,
Oct. 23-29, 1996, p. 4; and Duncan Macrae, “Europe Celebrates Breakthrough on Chinese Market,”
Interavia, Nov. 1996, p. 28.

% |ewis, “Time Out in Asia,” p. 39.

4% Asian industry officials, interviews by USITC staff, Korea, China, Indonesia, and Singapore,
Apr. 27-May 14, 1998.

497« Alirbus Sees Growth, Cooperation in China,” Reuters Limited, Nov. 15, 1998, found at
Internet address http://biz.yahoo.com/rf/981115/cz.html, retrieved Nov. 16, 1998.

4% Aviation Industries of China and Shanghai Aircraft Manufacturing Factory officials, interviews
by USITC staff, Beijing and Shanghai, China, May 5 and 7, 1998.
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development programs with Chinese aerospace entities*® In arrangements with Chinese
manufacturers, established producers have demonstrated awillingnessto supply Chinawith some
of the basic tools necessary for aircraft production. While established manufacturers point out
that advanced technologies, such as modern designs for the cockpit and wing, have thus far been
kept from potential competitors such as China,>® future growth in the competitiveness of China's
aircraft industry may increasingly depend on the trade-off between access to China' s market and
the transfer of advanced skills and technologies from established manufacturers.

Korea

Background

The Korean aircraft industry developed as a maintenance center during 1950-60. The industry
later expanded its activities to include licensed production of airframes and became heavily
involved in the defense sector, building helicopters and fighters for the Korean military. By the
1980s, Korea's aerospace sector built an industrial base capable of producing parts and
componentsunder licensefrom foreign interests, and the government assumed an activeroleinthe
promotion of commercial aerospace. Presently, theindustry isdeveloping a ong thegovernment’s
long-term growth plan for 1997-2005, which calls for the commercia aircraft industry to focus
on the production of partsfor LCA and the development of medium-sized commercia aircraft.>®
Korea's many attempts to achieve the latter have been unsuccessful, however, as Korean
cooperation with Western entities hasfailed to produce concrete plansfor aircraft production, and
differences over final assembly and manufacturing rights led to a dissolution of the Korea-China
agreement for development of a 100-seat regional jet. Nonetheless, both the Korean government
and industry have repeatedly expressed the desire that Korea become a global competitor in the
aerospaceindustry,®? and the aerospace sector plansto continueits effortsto produce a passenger
aircraft.

Manufacturers and Major Products Produced

The Korean aerospace industry is dominated by four major firms: Samsung Aerospace, Korean
Air, Daewoo Heavy Industries, and Hyundai Space & Aircraft (table 5-4). These companies
account for over 80 percent of total production,®® most of which serves the military sector.

Samsung also acts as lead partner in the Korea Commercial Aircraft Development Consortium

% Chinese industry officials, interview by USITC staff, Beijing, China, May 5, 1998.

%0 .S, and European industry officias, interviews by USITC staff, Seattle, WA, Feb. 10, 1998,
and Herndon, VA, Oct. 23, 1997; and Joint Economic Committee, Congress of the United States, ed.,
China’s Economic Future: Challenges to U.S. Policy (New York: M.E. Sharpe, 1997), p. 302.

01 USDOC, ITA, “Korea--Aircraft Parts,” National Trade Data Bank, found at Internet address
http://www.stat-usa.gov, Mar. 1, 1997, retrieved Oct. 28, 1997. The Korean aerospace industry
characterizes a medium-sized commercial passenger jet as an aircraft with 70-100 seats.

%2 Charles Bickers, “Airborne Ambition,” Far Eastern Economic Review, June 5, 1997, p. 63; and
Paul Lewis, “Upwardly Mobile: Aerospace in South Korea Continues to Develop Apace,” Flight
International, Oct. 23-29, 1996, p. 31.

% USDOC, ITA, “Korea--Aircraft Parts.”
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Table 5-4
Korea: Principal aerospace manufacturers

Annual
sales
Company | Founded | Facilities Staff (millions) Major projects
Samsung 1977 Changwon - 3,248* $1,0242 Prime contractor - Korean Fighter
Aerospace 3 plants, training (1997) Program
Industries center
Prime contractor - KTX-2 advanced

Sachon - aircraft trainer

assembly

Daeduk -

Aerospace R&D

center
Korean Air 1976 Pusan - 2,300° $170* Design, manufacture, and testing of the
Aerospace maintenance, (1997) Korean Chang-Gong 91 4- to 5-seat
Division overhaul, monoplane (first flight 1991)

manufacturing
Daewoo 1984 Changwon 1,307 -- total $114° Prime contractor -
Heavy (1997) KTX-1 primary trainer
Industries 601 -- engineers
Aerospace Prime contractor - Korean Light
Division Helicopter Program

Korean Fighter Program
Hyundai 1994 Sosan 537 -- total® $10 Boeing 717-200 wing production
Space & (1996)
Aircraft Co., 202 -- production
Ltd. engineers
184 -- R&D

* Total in aerospace. Total work force is estimated at 7,997 for 1998.

2 Total sales generated by the Aerospace & Defense Group. Total sales of Samsung Aerospace, which includes the Aerospace &
Defense Group and Industrial Products Group, were $1.9 billion in 1997. Approximate sales for the Aircraft Sector, a division of the
Aerospace and Defense Group, are $250 million (1998).

% Total in aerospace. Total work force in maintenance and military and civil production is 20,000 (1997).

4 Total generated by aerospace. Total revenues for all divisions amounted to $8.5 billion in 1997.

® Civil production accounted for 30 percent or just over $34 million.

¢ Hyundai Space & Aircraft estimates that total manpower will reach 652 persons by the end of 1998 primarily due to the addition of
117 production workers.

Source: Compiled from various sources by USITC staff.

(KCDC), a14-member group formed by the government in 1994 to lead Korea s participation in
a 100-seat civil aircraft program.®®

The Korean aerospace industry supports atotal of 11,958 workers, including 6,052 technicians,
1,393 persons in R&D, and 3,370 engineers®® involved in the production of parts and
subassembliesfor both military and commercial transport (table 5-5). Though the industry does
not perform full-scale production of commercia aircraft, it has experience in the licensed
manufacture of helicopters and military aircraft. Currently, the industry’s most comprehensive

%4 Michael Mecham, “ Samsung-Fokker Plan Meets with Skepticism,” Aviation Week & Space
Technology, Oct. 28, 1996, p. 26.
% K orea Aerospace Industries Association, 1997 Annual Report, p. 10.
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Table 5-5

Korea: Aircraft parts and components production

. Fuselage shell
«  Stang beam?

Company Product Application
Samsung « Wing ribs* .« 737
Stringers, frames® .« 747
» Crown frames, APU door, pressure . 757
bulkhead,? fixed
TIE?
»  Stringer/crown frames . 757-300
«  Wing ribs, fixed T/E? .« 767
* Wing structures . 767-400ER
* Empennage . Dash 8-100/200/300
« Stang beams? «  Gulfstream IV
. Vertical fin, landing gear doors, . F-16
remote interface units
. Engine mounts, fuel system . KTX-1
. Engine parts . J79, CF6, CT7 (General Electric);
F100, JT8D, JT9D, PW4000 (Pratt
& Whitney); CFM 56 (CFM)
Korean Air . Nose section . 717-200
. Flap support fairings . 737-600/700/800
. Flap support fairings, wing tip . 747
extension
. Flap support fairings, wing tip . 777
assembly
. Upper part of center fuselage . A330/340
. Control surfaces . F-16
Daewoo Heavy Industries . Wing inspar ribs, stretched upper . 747
deck frame assembly?
«  Stringers? .« 767
. Nacelle fittings . 777
. Upper shell section 15 . A320

. Dornier 328
. Gulfstream IV

. Outer wing . P-3C/B
. Ventral fin, center fuselage, cockpit . F-16
side panel
Hyundai . Wing . 717
. Pylons . F-16
. Pylons . KTX-1
Hanwha Machinery . Horizontal tail actuator, flaperon . F-16
actuator, rudder actuator
. Actuators, manifolds, valves
. KTX-1

* Under contract from Kawasaki Heavy Industries.
2 Under contract from Northrop-Grumman Corp.

Source: Compiled from various sources by USITC staff.
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role in aerospace manufacturing is represented by the Korean Fighter Program, a $5.2 billion
agreement with U.S.-based L ockheed Martinfor thelicensed production of F-16 fighters.>® Under
the program, the Korean industry is responsible for producing 70 percent of the airframe, up to
50 percent of the avionics, and 43 percent of the aircraft’s Pratt & Whitney engines™" Two
additional military programsare currently under development, the KTX-1 primary trainer project
and the KTX-2 advanced trainer joint development program,®® both of which rely chiefly on
Korean design and production resources.

Goals of Korea’s Aerospace Industry

Despite the country’s recent financial difficulties, the Korean industry retains the long-held goal
of becoming one of the world’ stop 10 aerospace manufacturers by 2010.%° Korean firmsaimto
sustain ahigh level of sales as mgjor first- and second-tier suppliersto Boeing, Airbus, and other
Western producers,®' increase production of structuresand fusel age sections,®* and inthe process
accumul ate advanced aviation technol ogies.>*? K oreanindustry sourcesfurther assert that K orean
manufacturers are interested in subsystem development projects such as medium-sized aircraft
engines, landing gear systems, and transmissions.>™® Finally, both the K orean Government and the
nation’ s aerospace companieswant theindustry to participatein the development of acommercia
aircraft.

A primary objective behind Korea sintent to assume aprincipal rolein the design and production
areas of acivil aircraft program isthe nation’ s interest in establishing a greater presence in high
technology sectors.®* Further, Korea hopes to bolster the economy through involvement in
sophisticated industries’™ and gain production work to occupy downtime between military
programs.>® A more prominent though unconventional aim is Korea's desire to use the design
technologies, understanding of airframe construction, and integration and manufacturing skills
gained through the production of a complete aircraft to enhance the industry’s status as a

%% Michael Mecham, “South Korean Manufacturers Make F-16 Their Star,” Aviation Week &
Space Technology, Oct. 14, 1996, p. 49. Following the shipment of 12 aircraft to Korea from
Lockheed Martin's Fort Worth, TX, facility, Samsung and 9 other Korean manufacturers assumed a
subcontracting role with the assembly of 36 fighters from imported kits. An additional 72 F-16s are
to be constructed in Korea through 1999.

7 | hid.

%8 The KTX-1 project, led by Daewoo, is to be solely built by Korean aircraft firms. The KTX-2
trainer program is a joint development project between Samsung and Lockheed Martin.

% K orean aerospace industry analyst, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.
Korearanked 21% in agrospace in 1996 according to Michael Mecham, “ South K orea Seeks Slice of
World's Aerospace Pie,” Aviation Week & Space Technology, Oct. 14, 1996, p. 42.

519 Samsung officials, interview by USITC staff, Sachon, Korea, Apr. 30, 1998, and in written
responses to USITC questions, Seoul, Korea, Apr. 27, 1998.

' Samsung, Hyundai, and Daewoo officials, interviews by USITC staff, Seoul, Sosan, and
Changwon, Korea, Apr. 27-30, 1998.

*12 K orean aerospace industry analyst, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

*13 K orea Aerospace | ndustries Association official, interview by USITC staff, Seoul, Korea,

Apr. 27, 1998.

514 Korean Air officials, interviews by USITC staff, Seoul and Pusan, Korea, Apr. 27 and 29, 1998.

*15 K orean aerospace industry analyst, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

516 Korean Air officials, interview by USITC staff, Seoul and Pusan, Korea, Apr. 27 and 29, 1998.
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specidized parts manufacturer.®’ Notwithstanding the latter, industry sources indicate that the
industry fully intends to market any aircraft it produces both domestically and internationally.>

Competitive Assessment

Availability of Capital

Inlight of the nation’ s recent economic difficulties, the Korean aerospace industry currently faces
the challenge of adequate capital mobilization through abalance of indirect government resources
and greater use of Korean firms commercial fund-raising capabilities. Prior to the nation’s
economic crisis, the Korean Government announced plansto invest nearly $5 billion during 1996-
2006 to build up Korea's aerospace industry.®® Budgetary congtraints have led to decreased
public spending on the aviation sector, and in 1998 approved funding for KCDC was only
1 billion won ($770,000°%°), far below the 18 billion won ($14 million) originally requested.>®* At
the sametime, aerospace subsidies reportedly receive strong political and popular backing,>*? and
the government is continuing its support for certain aerospace activities. For example, the
Ministry of Commerce, Industry, and Energy spends approximately 30 billion won ($23 million)
per year on approved R& D projectsfor the aerospace sector and will provide atotal of 25 billion
won ($19 million) over 4 years for R&D for the 100-seat aircraft program.®  Further, the
government has provided other means of financial support for the industry. In certain cases,
aerospace companies are exempt from taxes on imports,>** and with respect to a K orean regional
aircraft program, the government will provide long-term, low-interest [oans for up to 50 percent
of the development costs.>® As dual civil-military manufacturing facilities, Korean aerospace
firms may receive further indirect benefits from military offsets, low-interest and no-interest
government loans to the military sector,>?® and state funding for military research and aircraft
development programs™*’ through which theindustry can gain transferable structural, integration,
and design technologies.

Korea's aerospace sector enjoys greater commercia fund-raising capabilities than some Asian
producers. Aseach major aircraft company belongsto one of Korea slarge industrial groups or
chaebol, they are able to borrow against a large asset base and spread risk over numerous
industrial sectors, thusincreasing financial stability and investor and lender confidence. Further,

S K orea Aerospace Industries Association and Ministry of Commerce, Industry, and Energy
officials, interviews by USITC staff, Seoul, Korea, Apr. 27 and May 1, 1998.

518 K orean aerospace industry analyst, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

*® Mecham, “ South K orea Seeks Slice of World's Aerospace Pie,” p. 42.

20 Calculated at an exchange rate of 1,300 won to the dollar.

%21 “ Asian Crisis Bites Deep into Korean Aircraft Development Budget,” Flight International,
Apr. 15-21, 1998, p. 6.

%2 USDOC, ITA, “Aerospace Industry in South Korea,” National Trade Data Bank, found at
Internet address http://www.stat-usa.gov, retrieved Oct. 28, 1997.

2 Ministry of Commerce, Industry, and Energy officials, interview by USITC staff, Seoul, Korea,
May 1, 1998.

52 K orean industry official, interview by USITC staff, Pusan, Korea, Apr. 29, 1998.

% Companies are expected to repay these loans only upon the successful development and
marketing of aregional aircraft. Korean industry official, interview by USITC staff, Seoul, Korea,
Apr. 27, 1998.

5% K orean industry official, interview by USITC staff, Pusan, Korea, Apr. 29, 1998.

%21 K orean Government officials, interview by USITC staff, Seoul, Korea, May 1, 1998.
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inresponseto thenation’ sfinancial crisis, the Korean Government loosened restrictionson foreign
investment in Korean industries and has initiated a broad liberaization plan for the nation’s
financial markets. Asaresult, Korean aerospace entitieswill be ableto draw on increased capital
resources. Interms of risk-sharing partnerships, Korean aerospace companies currently absorb
ashareof nonrecurring costsof production as supplier-partnersin subcontracting agreementswith
Western producers.®® As the economic crisis has driven the prime interest rate to roughly
20 percent,® industry sourcesindicate adesireto find international participantswilling to assume
alike role in Korean aerospace projects.®®

Industrial and Demographic Characteristics

Design and production capabilities

Korea's aviation industry lacks core competencies in design, systems integration, advanced
manufacturing technologies, and the test and evaluation of finished products,®* al necessary
components of an aircraft program. Korean aircraft companies primarily manufacture lower
value-added parts and subassemblies according to blueprint,>*2 and thus have limited experience
inthe design, production, and evaluation of original products. Likewise, defense sector work has
contributed little to the industry’s foundation of basic technologies as most of the country’s
military aircraft programs have relied largely on technology borrowed from the United States.>
Moreover, while collaboration with Western airframers has provided the Korean aerospace
industry with training and technol ogy transfer in basi ¢ processtechnologies, coretechnologiesare
not easily transferred.®® To build up the industry’s wesk technological base, the Korean
aerospace sector invests in R& D across diverse fundamental disciplines®™® and is exercising its
indigenous design capabilities on domestic and cooperative projects whenever possible.>®
Nevertheless, one Korean producer estimates that it will take a minimum of 10 years for the
Korean aviation sector to develop independent technologies for the design and production of
commercial aircraft.>

% Hyundai and Korean Air officials, interviews by USITC staff, Sosan and Pusan, Korea,
Apr. 28-29, 1998.

2 K orean Air and Samsung officials, interviews by USITC staff, Seoul and Sachon, Korea,

Apr. 27 and 30, 1998; and Samsung officials, written responses to USITC questions, Seoul, Korea,
Apr. 27, 1998.

% Samsung officials, interview by USITC staff, Sachon, Korea, Apr. 30, 1998.

%8 S.C. Kim, “Driving to Leading Technology in Future,” Business Korea, Mar. 1996, p. 27;
USDOC, ITA, “Korea--Aircraft Parts;” Jong HaKim, “Korea Maps Its World Challenge,” Interavia,
Jan./Feb. 1996, p. 14; and Korean and U.S. industry officials, interviews by USITC staff, Seoul,
Korea, Apr. 27 and May 1, 1998.

5% K orean industry officials, interview by USITC staff, Seoul, Korea, May 1, 1998; and Korean
industry officials, written responses to USITC questions, Seoul, Korea, Apr. 27, 1998.

53 K orean Government officials, interview by USITC staff, Seoul, Korea, May 1, 1998.

%% Korean industry officials, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

5% Daewoo and Ministry of Commerce, Industry, and Energy officials, interviews by USITC staff,
Changwon and Seoul, Korea, Apr. 30-May 1, 1998.

5% K orean Air, for example, completed afull test cycle of design and production with the Chang
Gong 91 general aviation aircraft, and the company’ s aerospace division has participated in the
design of aircraft parts for Boeing, McDonnell-Douglas, and Dornier, in one case producing a design
that was 30 percent below the contractor’ s weight specifications. Korean Air officials, interviews by
USITC staff, Seoul and Pusan, Korea, Apr. 27 and 29, 1998.

%8 K orean industry officials, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.
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Though weak in termsof independent design capabilities, Korean firms have acquired acommand
of process technologies, and enjoy areputation for quality components, parts, and subassemblies
manufactured according to schedule® Korean producers possess a high level of technical
competence, particularly in the manufacture of structural components such asfuselage and wings
and the assembly of airframe components and mechanical parts.>° Although it is reported that
the quality of Korean-manufactured parts is 20-25 percent below comparable U.S. products,>*
other Westernand Asianindustry sourcesindicatethat Korean manufacturing of aircraft partsand
subassemblies rivals that of Japan, considered to be the most capable parts supplier in Asia>*
Korean firms have achieved the status of sole source supplier on partsfor LCA, regional aircraft,
and helicopters>? an indication of the global industry’s confidence in Korea's technical
capabilities with respect to aerospace manufacturing.

Manufacturing infrastructure

Korea's proficiency in manufacturing high quality parts with advanced machine processes is a
function of the country’ s strong academic system and resulting pool of highly skilled workersand
aerospace engineers. The magjority of Korean universities offer aeronautical degrees, with
approximately eight universities supporting full departments devoted to aerospace, and anumber
of colleges and high schools provide specialized training for aerospace technicians and line
workers.>® Whileindustry sources note that Korea s educational system fulfills the needs of the
industry both qualitatively and quantitatively,>** Korean firms also utilize outside sources of
training and talent. Over 80 percent of the nation’ s aerospace engineers are schooled or trained
in the United States,** and while most technicians are educated in K orea, over 50 percent receive
subsequent training abroad.>*® In addition, theindustry recruits foreign manpower, and anumber
of aerospace engineersfrom the United States, France, and the former Soviet Union are employed
in Korea’'s R&D centers and factories, including the Korea Aerospace Research Institute,
Samsung, and Daew00.>*’

%% U.S. and Korean industry officials, interviews by USITC staff, Pusan and Sosan, Korea,
Apr. 29-30, 1998.

¥ USDOC, ITA, “Korea--Aircraft Parts.”

%0 K orea Institute for Industrial Economics and Trade, “Low Localization of Korea's Aircraft
Parts Industry,” KIET Economic Review, Feb. 1998, p. 23; and USDOC, ITA, “Korea--Aircraft
Parts.”

51 U.S. and Korean industry officias, interviews by USITC staff, Seattle, WA, Feb. 10, 1998, and
Pusan, Korea, Apr. 29, 1998.

%2 Koreais currently sole supply on Bell stringers, the Dash-8 empennage, wing structures for the
767-400ER, and flap track fairings for certain Boeing aircraft. Korean and U.S. industry officials,
interviews by USITC staff, Seoul and Pusan, Korea, Apr. 27 and 29, 1998; and Samsung Aerospace
Industries, press release, “ Samsung Aerospace is to Exclusively Supply Wing Structures for Boeing's
Newest Aircraft,” Mar. 27, 1998, found at Internet address
http://www.ssa.samsung.co.kr/news/nw980328.html.

8 Korean Air officials, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

54 Korean Air and Samsung officials, interviews by USITC staff, Pusan and Sachon, Korea,

Apr. 29-30, 1998.

5% K orea Aerospace Research Ingtitute, written responses to USITC questions, Seoul, Korea,
Apr. 1998.

8 |bid.

%7 Kim, “Korea Maps Its World Challenge,” p. 18; USDOC, ITA, “Aerospace Industry in South
Korea,” and Korea Aerospace Research Institute, written responses to USITC questions, Seoul,
Korea, Apr. 1998.
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The Korean aircraft industry further benefits from advanced transportation and communications
systems and well-developed support industries>® Labor costs are low relative to the United
States, Western Europe, and Japan, and have become particularly competitive dueto theeconomic
crisis.®® With respect to manufacturing sites, Samsung, Daewoo, Korean Air, and Hyundai
maintain fully automated, modern, and well-organized production facilities characterized by
sophisticated machinetool sincluding 5-, 6-, and 7-axisCNC machines. Such equipmentissimilar
to that found in Western LCA manufacturers facilities. Factories are computerized, in some
cases paperless,®™ and equipped to perform a wide range of processes such as metal forming,
chemica bonding, painting, wind tunnel tests, and heat treatment of metals. Korean aerospace
entities invest heavily in the supply and maintenance of these facilities. Korean Air hasinvested
atotal of $1.5billioninitsPusan facilities, including $400 million in machinery,** while Hyundai
spent over $400 million to erect its Sosan plant for production of the 717-200 wing.>? In addition,
while Korean aircraft companies import most advanced equipment from the United States and
Europe, theindustry sustains amoderate degree of self-sufficiency in machine tool production.®3

Similar conditions exist with respect to the procurement of raw materials. Due to insufficient
certification requirements governing domestic suppliers, the Korean industry sources most
materials for its subcontract programs from abroad.>™ However, a select number of local
suppliers have been certified by Western manufacturers allowing the use of local inputs in the
production of parts and components for Western aircraft;** and Korea intends to increase
gradually the use of domestic suppliers to reduce costs incurred through shipping and currency
fluctuations.>*®

With respect to R& D, each of the major firms retains independent research facilitiesinvolved in
design and product development. In addition, the Korea Aerospace Research Institute (KARI),
anational center that conducts aeronautical R& D and provides technical support to the aviation
industry, maintains a low-speed wind tunnel, test facilities for assembly, integration, and
aeropropulsion, and astructure and flight dynamicslaboratory.®™” KARI and theindustry’ sR& D
facilities are presently researching a number of indigenous innovations, including designs for an
unmanned aeria vehicle, atwin-enginecompositeaircraft, the 100-seat turbofan-powered aircraft,

5% K orea Aerospace | ndustries Association official, interview by USITC staff, Seoul, Korea,

Apr. 27, 1998; and Korea Institute for Industrial Economics & Trade, materials provided to USITC
staff, Seoul, Korea, Apr. 1998.

5% Samsung officials, interview by USITC staff, Sachon, Korea, Apr. 30, 1998.

%0 A paperless factory is one which relies on computer terminals dispersed on the factory floor to
access plans, schematics, and work reports on projects underway. It is a powerful tool for the
management of workflow and quality assurance as workers and supervisorsin all areas of the factory
can access the computer to check the status and position of a particular structure or assembly at any
point in the production and delivery processes.

%! K orean Air officias, interview by USITC staff, Pusan, Korea, Apr. 29, 1998.

%2 Lewis, “Upwardly Mobile,” p. 33; and Bruce Dorminey, “Hyundai Opens 717 Wing Assembly
Plant,” Aviation Week & Space Technology, June 8, 1998, p. 33.

%3 Daewoo, Samsung, and Hyundai, for example, have several years of experience in the
fabrication of 3-axis machines and, in some cases, export to the United States. Daewoo officials,
interview by USITC staff, Changwon, Korea, Apr. 30, 1998.

%% Korean industry officials, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

5 |hid.

%% K orean Air and Hyundai officials, interviews by USITC staff, Seoul and Sosan, Korea,

Apr. 27-28, 1998.

%7 K orea Aerospace Research Institute, materials provided to USITC staff, Seoul, Korea,

Apr. 1998.
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and gas turbine engines.®™® However, the ability of Korea's research ingtitutes to generate
independent designs and a comprehensive devel opment program for commercia aircraft has yet
to befully tested. How Korea performswith the KTX-1 and KTX-2 programswill likely provide
greater evidence asto the capabilities of Korea' s R& D facilities with respect to acomprehensive
aircraft program.

Domestic market conditions

While the Korean industry has built a solid foundation upon which to expand into more complex
projects, the nation’s domestic market is too small to support a regional aircraft program.>®
Though Kored sairlines see aneed for a 100-seat regional jet to increase frequencies on medium-
distance routes such as Seoul - Tokyo and Seoul-Singapore,*® sourcesin the manufacturing sector
estimate that the country would need to sell a minimum of 200-300 aircraft to recoup full
development costs.®®! Thus, without a guaranteed domestic sales base, the Korean aerospace
industry would need to produce an economicaly and technically superior product for sale in
foreign markets.

Korea's dternative, an option the industry has been pursuing consistently, is cooperation with
foreign partnersthat can provide Koreawith supplemental markets. At the sametime, anumber
of factors may contribute to growth of the domestic market. In particular, Korearecently signed
an Open Skiesiinitiative with the United States. Industry sources fedl this may lead to increased
external and internal frequencies™ and, consequently, greater demand for aircraft. More
importantly, Koreaisin the process of revising the country’ sstrict aviation regul ations.>®® Aswith
deregulation in the United States, which led to a surge in demand for smaller aircraft, Korean
industry sources estimate that Korean deregulation will lead to a regeneration of the domestic
market, specifically a niche market for regional aircraft that could support the launch of a
domestic aircraft program.®* Korean industry analysts are also considering the possibility of
greater demand for medium-sized aircraft due to increased economic cooperation or possible
reunification with North Korea.>®

8 |hid.

9 K orean aerospace industry analyst, interview by USITC staff, Seoul, Korea, Apr. 27, 1998; and
Korea Institute for Industrial Economics & Trade, materials provided to USITC staff, Seoul, Korea,
Apr. 1998.

%0 K orean airline official, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

%! K orean industry official, interview by USITC staff, Sachon, Korea, Apr. 30, 1998.

2 K orean airline official, interview by USITC staff, Seoul, Korea, Apr. 27, 1998. See chapter 6
for adiscussion of Open Skies agreements.

%63 K orean aerospace industry analyst, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

%4 | bid.

5 | hid.
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Corporate Characteristics

WhileK oreabenefitsfrom amarket-oriented corporate system, decisionsof thenation’ saerospace
firms are not always based on solid economic principles. For example, rather than basing
decisionsto enter the aerospace industry on the demand conditions prevailing in the market, the
participation of certain chaebol in aerospace appears to be based on the desire to parallel the
industrial structure of other conglomerates.®® This has led to an overabundance of firmsin the
industry®®” and alack of extant capacity utilization. Further, thelack of consensusamong Korea's
major aerospace firms has been an impediment to the development of a national aerospace
program, as infighting among the aircraft companies has hindered the development of certain
aerospace projects.>® To speed Korea's recovery from the economic crisis, the government is
pushing reform of the nation’ sindustrial conglomerates. Korean industry sources anticipate that
chaebol restructuring may facilitate industrial cooperation and participation based on market
principles.®® Industry sources predict that at least one firm will leave the aircraft industry as
Korea s chaebol are forced to reevaluate the profitability and feasibility of business sectors.™
Thus, corporate restructuring could result in a more competitive business environment and,
consequently, lead to improved financial strength, greater specialization, and increased
competitiveness in the K orean aerospace sector.

Program Characteristics

Experiencein marketing productsabroad, the nation’ shistory of aircraft maintenance, repair, and
overhaul, and the government’s increased focus on international standards and safety give the
Korean aerospace sector an advantage over other Asian competitors in selling an indigenous
product. Each of Korea's aircraft entities can draw on their parent company’s reputation,
financial base, and marketing skills, as well as the nation’s facilities and capabilities in aircraft
repair and maintenance. Moreover, as the Korean industry considers the regional jet project an
export program®”* and wantsto participatein all processes of aircraft production including quality
assurance and after-sales service, sourcesindicate that theindustry iswilling to undertake the cost
and commitment necessary to support its product on the global market.>> Concerning product
safety, the Korean industry realizes that marketability depends upon certification from the FAA
or West European Joint Aviation Authorities (JAA),>” and Korea is moving to adopt globally
accepted standards and regul ations which would facilitate Western certification of an indigenous
aircraft. In October 1997, the Korea Civil Aviation Bureau, the regulatory body responsible for
airworthiness and type certification, signed a Memorandum of Agreement with the FAA, one of
the preliminary steps to conclusion of a Bilateral Aviation Safety Agreement. Under the

%€ [bid.

%7 K orean industry officials, interviews by USITC staff, Seoul and Pusan, Korea, Apr. 27 and 29,
1998; and Korea Institute for Industrial Economics and Trade, “Korea's Aircraft Industry: Using
Strategic Alliancesto Reach a New Level of Sophistication,” KIET Economic Review, Sept. 1997,
p. 15.

8 Paul Lewis, “S (sic) Koreans Discuss Link-up,” Flight International, Jan. 29-Feb. 4, 1997,
p. 20.

%9 K orean aerospace industry analyst, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

570 Korean and U.S. industry officials, interviews by USITC staff, Seoul and Pusan, Korea,
Apr. 27-May 1, 1998.

5 K orean Government and industry officials, interviews by USITC staff, Seoul, Korea,

Apr. 27-May 1, 1998.
52 Korean industry officials, interviews by USITC staff, Seoul, Korea, Apr. 27, 1998.
57 Korean Air and Samsung officials, interviews by USITC staff, Seoul, Korea, Apr. 27, 1998.
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agreement, the FAA is to provide the Korean aerospace industry with technical assistance and
training in aviation-related disciplines.>™ Just one month after the agreement was signed, Korean
officials underwent an “Aircraft Certification Indoctrination Course” under the direction of the
FAA.™

Arrangements with Foreign Aerospace Entities

Gaps in technology, the amount of investment required to boost Kored s basic core capabilities,
and uncertainty over the potential size of the domestic market for regional transport necessitate
foreign participation in a Korean commercial aircraft program. Theindustry draws on anumber
of incentives to attract foreign interest in collaborative arrangements. Comparatively low labor
costs and the Korean aerospace industry’s reputation for well-manufactured parts and
components, for example, have promoted long-term cooperative agreements between Korean
aircraft companiesandforeign, primarily Western, aerospaceentities. Inaddition, thoughKorea' s
domestic market for aircraft lacks the gross potential of the Chinese market, demand for LCA is
relatively high®”® and, as noted, may increase through regulatory reform. Thus, market accessis
an incentive for additional collaborative arrangements. Mandatory offsets in the military sector
and offsetlike agreements generated by corporate connections and personal links between Kored' s
airlinesand certain manufacturers have brought further production work and related training and
technology to Korea's aerospace sector.>”’

Korean industry sources note that local development of the Korean aircraft industry has been
minimal, with the mgority of arcraft technology transferred through collaboration with
international aerospace entities.>® Present and former contracts with foreign producers for the
licensed production of F-16 military fighters, MD-500, Bell 412, and Sikorsky Blackhawk
helicopters, and numerous production agreementswith Boeing and Airbusfor parts, components,
and subassemblies have provided Korea the inroads through which to expand the nation’ s repair
and maintenance base into a successful parts manufacturing sector. In addition, international
collaborative arrangements have provided the industry with a steady source of income. For
example, 80 percent of locally produced aircraft partsfor civilian use are exported,®” and the total
value of Korean exports of aircraft parts grew by over 55 percent during 1990-95.° Boeing
alone absorbs approximately $150 million in Korean-made aircraft components and expects its
purchases to reach roughly $250 million by 2000.%" At the sametime, while licensed production
and subcontracting agreements have provided the industry with training, manufacturing
technologies, and extensive experience, cooperation has done little to advance the nation’s
independent design capabilities or advanced technical skills, which are necessary tools for a
domestic aircraft program.

5 U.S. Government official, correspondence with USITC staff, May 28, 1998.

5 | bid.

5% U.S. industry officials, interview by USITC staff, Seattle, WA, Feb. 10, 1998.

57" Korean and U.S. industry officials, interviews by USITC staff, Changwon and Seoul, Korea,
Apr. 30-May 1, 1998; and USDOC, ITA, “Korea--Aircraft Parts.”

578 Korean industry official, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

¥ USDOC, ITA, “Korea--Aircraft Parts.”

0 Exports of aircraft parts totaled $211 million in 1995. Korea Ingtitute for Industrial Economics
and Trade, “Low Localization of Korea s Aircraft Parts Industry,” KIET Economic Review,
Feb. 1998, p. 23.

% U.S. industry official, interview by USITC staff, Seoul, Korea, May 1, 1998.
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Korean Government and industry representatives indicate that Korea has no desire to build an
aircraft alone,> but seeks foreign contributions of technology, money, and market.®®® Moreover,
the aviation community insiststhat a U.S. or European partner isfundamental to the initiation of
anaircraft project;*®* however, despite several attempts, K oreahasfailed to find asuitable partner
for its regional aircraft program. Samsung Aerospace's efforts in 1996 to invest up to
$150 million to revive Fokker from bankruptcy and use the Dutch aircraft maker’s proposed
130-seat aircraft program as a venue for its own ambitions in the regional jet market>® failed
because of lack of support from the Korean Government and the decision of one of Fokker's
suppliers to terminate wing production for the company’ sregional jets.®*® In April 1997, KCDC
signed a Memorandum of Understanding with Al(R), a joint venture operated by Aérospatiale
(France), Alenia/Finmeccanica (Italy), and British Aerospace, for collaboration on the Al(R)
70-seat regional aircraft.®" Despiteestimations of amarket for aircraft of thissizeand the K orean
industry’ swillingness to fund a portion of the program’s estimated $1 billion devel opment costs,
Al(R) chose to drop the 70-seat jet project in December 1997. Korea's subsequent talks with
EMBRAER (Brazil), Isragl Aircraft Industries, and Fairchild-Dornier®® (United States) over the
joint development and production of medium-sized aircraft have yet to result in any formal
agreement. The K orean aviation community strongly desiresto participateinan aircraft program,
yet reports indicate that Korea will scrap the aircraft development project if suitable foreign
partners cannot be found.>°

Indonesia

Background

Indonesia entered the civil aviation sector in the early 1970s, building upon the nation’ s existing
facilitiesfor military aircraft production. The government’ sidentification of aerospace as one of
the key sectors to lead the nation into industrial transformation prompted the industry to adopt a
four-stage development plan, intended to quickly transform the country into a high-level designer
and manufacturer of aircraft.>® Stage 1, which called for the licensed manufacture of aircraft
from existing designs, got underway with two agreements concluded in 1975, one with
Construcciones Aeronauticas S.A. (CASA) of Spain to build the CN-212 Aviocar 26-seat twin
turboprop, and the other with Messerchmitt-Boélkow-Blohm GmbH (MBB) of Germany for the
licensed production of the BO-105 helicopter. In 1979, the Indonesian industry entered the

%82 K orean Government and industry officials, interviews by USITC staff, Seoul, Pusan, and
Changwon, Korea, Apr. 27-May 1, 1998.

%83 K orean Government and industry officials, interviews by USITC staff, Sachon and Seoul,
Korea, Apr. 30-May 1, 1998.

%4 Korean industry officials, interviews by USITC staff, Seoul, Korea, Apr. 27, 1998.

% Charles Alcock, “Samsung Bid Failure May Terminate Fokker,” Aviation International News,
Jan. 1, 1997, p. 16.

% A particular concern of the Korean Government was that other Korean aerospace firms
participate in the company resulting from the proposed buy-out. John D. Morrocco and Michael
Mecham, “Clock Runs Out on Fokker Rescue,” Aviation Week & Space Technology, Dec. 9, 1996.

%7 Paul Lewis, “S (sic) Korea Signs Al(R) JET Deal,” Flight International, Apr. 16-22, 1997, p. 7.

%88 Fairchild-Dornier, which currently produces small turboprop and turbofan aircraft, is further
discussed in Chapter 6.

% Song Jung-tae, “ROK May Abandon Plan to Develop Medium-Size Plane,” Korea Herald,
Mar. 29, 1998, p. 12.

%0 Paul Lewis, “The Planning Man,” Flight International, June 19-25, 1996, pp. 9-12.
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codesign and manufacturing stage (stage 2), with a second arrangement with CASA to develop
and coproducethe CN-235, a35- to 44-seat multi purposeturboprop, under the 50-50 joint venture
Aircraft Technology Industries (Airtech). Stage 3 of the industry’s advancement, calling for
complete autonomy in the design and production of an indigenous aircraft, is represented by
Indonesid sfirst nationally produced civil aircraft, the N-250 regional turbopropincorporating fly-
by-wire technology, which emerged as a prototype in November 1994. The fina stage of
Indonesia’s aerospace development program incorporates advanced R&D for the design and
manufactureof aregiona jet. Indonesia saircraft industry hasentered thisfourth stagewith plans
to develop a family of aircraft starting with the N-2130 jet-powered airliner. Presently, the
Indonesian aircraft industry faces serious economic and political uncertainty because of the
region’s financia crisis. Nonetheless, Indonesian industry officials indicate that the aircraft
industry is proceeding into the preliminary and detail design stages of the N-2130 program.®*

Manufacturers and Major Products Produced

Indonesia' s sole aircraft company is the state-owned enterprise PT Industri Pesawat Terbang
Nusantara (IPTN), formally established in 1976 by the Indonesian Government to consolidate the
country’ s aerospace facilities into one company (table 5-6). IPTN serves both the military and
commercial aerospace markets, with work for the commercial transport sector distributed among
the following divisions: the Fixed Wing Division for the production of aircraft; the Rotary
Division, which houses the licensed production of helicopters; the Fabrication Division, involved
in production of components, tools, and jigs; and the Universal Maintenance Center for the
overhaul and repair of engines. Though IPTN has long supported alarge aerospace work force,
employees work hours have been cut to reduce expenditures and the company plans to lay off
3,000 workers in 1998.5%

Table 5-6
Indonesia: Principal aerospace manufacturers and products
Sales
Company Founded | Facilities Staff (millions) Major commercial products
PT Industri 1976 Bandung 16,000 -- total $2,464" Aircraft:
Pesawat Terbang (1976-97) CN-212
Nusantara Additional 1,500 -- CN-235
factories in engineers N-250
Tasikmalaya
and Aircraft parts:
Batu Poron Pressure bulkhead -- 757
Flap carriage -- A340

* Total sales since inception as reported by the Indonesian press. Financial data on the annual sales of IPTN are unavailable.
“Indonesia: Paper Views Controversy over Aircraft Industry,” Jakarta Republika, Feb. 5, 1998, FBIS translated text
FBIS-EAS-98-036.

Source: Compiled from various sources by USITC staff.

%! |ndonesian Government and industry officials, interviews by USITC staff, Jakarta, Indonesia,
May 14, 1998.

%2 “1PTN Akan PHK 3.000 Karyawan Sesuai Rencana Restruckturisasi (In Line with
Restructuring Plan, IPTN Will Lay off 3,000 Employees),” Bisnis Indonesia, Apr. 21, 1998,
unofficial trandlation by the U.S. Embassy, Jakarta; and “Indonesia: Aircraft Plant Reduces Salaries,
Operating Hours,” Jakarta Gatra, May 23, 1998, FBIS translated text FBIS-EA S-98-146.
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In addition to the production of components for its own projects, IPTN manufactures parts for
LCA under contract from Boeing and Airbus (table 5-6). IPTN aso produces three distinct
twin-engined turboprops: the CN-212 Aviocar utility turboprop, CN-235 short-rangeaircraft, and
theN-250 (table5-7). Development for the N-250 began in 1989, and the 50-seat N-250-50 made
its first flight in August 1995. The N-250-100, equipped with seating capacity for 64-68
passengers, followed in December 1996. In response to funding constraints and market
preferences, IPTN has temporarily suspended additional plansto manufacture athird derivative,

Table 5-7
Indonesia: Passenger aircraft programs
Aircraft Origin Seats Range! Engine Certification Units sold
CN-212-100 Licensed 26 220 (CN-212-200) AlliedSignal Unknown 952
CN-212-200 production of (Max. payload) TPE331-10R-
CASA 212 512C
950 (CN-212-200)
(Max. fuel)
CN-235-10 Airtech 44 810 (CN-235-110) GE CT7-7A 1986 28°
CN-235-110 825 (CN-235-220) (CN-235-10) Spanish and
CN-235-220 (Max. payload with 45 Indonesian
CN-235-QC min. reserves) GE CT7-9C certification
(CN-235-110) (CN-235-10)
2,110 (CN-235-110)
1,974 (CN-235-220) 1986
(Max. fuel) FAA FAR Parts
23 and 121
(CN-235-10)
1992
Indonesian
certification
(CN-235-QC)
1995
JAA Rules Part
25 (CN-235-110)
N-250-50 IPTN 50-54 686 (N-250-50) Allison Late 2000 None
N-250-100 (N-250-50) (Max. payload) AE 2100C Goal for
N-270 Indonesian
64-68 800 (N-250-50) certification
(N-250-100) (With 50 passengers)
Late 2000
70-76 Goal for
(N-270) FAA/JAA
certification
N-2130-100 IPTN 104-114 1200* Not Early 2004 Under
N-2130-200 (N-2130-100) (Basic gross weight) determined Goal for development
Indonesian, FAA,
122-132 1600* and JAA
(N-2130-200) (Increased gross certification
weight)

* Expressed in nautical miles.
2 As of Dec. 1997.

% As of Jan. 1998.

4 Estimated.

Source: Compiled from various sources by USITC staff.
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the N-270, which will carry 70-76 passengers.>®® Original plans called for this stretched version,
aimed at the U.S. market, to be assembled and marketed by IPTN in the United States, with
delivery of the first aircraft in early 2000.5%

Development is currently underway for afamily of turbofan-powered regional aircraft known as
the N-2130. Originally conceptualized in three versions, an 80-passenger model was abandoned
in early 1997 following consultations with international and domestic customers. The remaining
Series 100 and Series 200 models will require an investment of approximately $2 billion, to be
raised from private sources and income from the N-250.>° In the face of increased competition
from other Asian consortiain the 100-seat jet market, IPTN opted to speed up devel opment by 2
years, leading to planned production of thefirst N-2130 aircraft by 2002 and deliveries beginning
in 2004.%%

Goals of Indonesia’s Aerospace Industry

While IPTN’ s foremost concern is surviving the nation’s financia crisis®’ the industry’ s long-
term goals remain focused on the production and marketing of a family of passenger aircraft.
IPTN aimsto secure FAA and JAA certification for the N-250 in order to sell the turboprop in
the United States and Europe.®® In addition, despite a possible postponement of 2-3 years,
Indonesia intends to continue development of the N-2130 regiona jet and looks to market the
aircraft throughout Asia.®® Indonesia’s objectives in pursuing a national aircraft program are
threefold--toimprovelndonesia stransport infrastructurewhilereducing the country’ sdependency
onimported aircraft, to provideasource of jobsfor Indonesia’ slargework force, and to accel erate
the nation’s industrial development via the promotion of high technology industries such as
aerospace.®® With respect to the latter, Indonesian Government officials state that in order to
reduce the time required for catch-up growth, the Indonesian aircraft industry must work in
reverse, progressing from marketing of a complete product to gainsin basic research.®® There
is additional interest in some sectors to employ this method to develop gas-turbine production
capability to complement the national aircraft program.®®

%3 R. Randall Padfield, “In the Works,” Aviation International News, Aug. 1, 1998, p. 76.

%4 Kirby J. Harrison, “AMRAI Forms Task Force to Bolster N-250 Program,” Aviation
International News, Mar. 1, 1997, pp. 46.

%5 Max Kingsley-Jones, “Commercial Aircraft of the World, Part 2: The Large Airliners,” Flight
International, Sept. 3-9, 1997, p. 48.

% Lewis, “Planning Man” p. 12; and Kingsley-Jones, “Commercial Aircraft, Part 2,” p. 48.

%7 Ministry of State for Research and Technology official, interview by USITC staff, Jakarta,
Indonesia, May 14, 1998.

%% Agency for the Assessment and Application of Technology official, interview by USITC staff,
Jakarta, Indonesia, May 14, 1998.

%9 |ndonesian Government and industry officials, interviews by USITC staff, Jakarta, Indonesia,
May 14, 1998.

&0 Agency for the Assessment and Application of Technology and PT Dua Satu Tiga Puluh
officials, interviews by USITC staff, Jakarta, Indonesia, May 14, 1998.

% Ministry of State for Research and Technology official, interview by USITC staff, Jakarta,
Indonesia, May 14, 1998.

%2 bid.; “Indonesia’ s IPTN Wants Gas Turbine Engine Capability,” Flight International,
Nov. 26-Dec. 2, 1997, p. 28; and “IPTN Moves to Produce Engine in Grand Aviation Designs,”
Jakarta Post, found at Internet address http://www.newsedge, posted June 28, 1997, retrieved
July 1, 1997.
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Competitive Assessment

Availability of Capital

Shortage of capital is currently the greatest obstacle facing the Indonesian aviation industry.
Indonesid s aerospace sector hastraditionally received strong financial and political support from
the Indonesian Government. |PTN’s Bandung facilities were built with direct subsidies, and the
government has invested a total of $2 billion in IPTN over the years, including $650 million in
state funds for the N-250 regional aircraft.®®® Indonesian officials indicate that the government
will continueto back thecivil aircraft sector.** However, aspart of the nation’ s obligations under
the International Monetary Fund's restructuring program, Indonesia has agreed to cease al
monetary support for national aircraft programs.®® Thenext likely source of funding, thenation’s
banking sector, isunwillingtoinvestin IPTN dueto limited knowledge of theaircraft industry and
apreference for traditional business ventures.®® IPTN’s attemptsto enlist international partners
willing to accept arisk- or revenue-sharing role in national aircraft projects have failed to result
in concrete agreements.®”’

At the same time, the industry receives government support for aerospace development through
research grantstargeted at Indonesia sindustrial sector. The Ministry of State for Research and
Technology providesfunding for approved projects submitted by the aerospaceindustry that entail
basic research or provide spillover effects to other industries.®® In addition, though industry
officials point to the aerospace sector’s lack of skill in finding and attracting varied sources of
capital,*® the industry has made some progress in securing alternate funding. In 1996, PT Dua
Satu Tiga Puluh (DSTP) was founded to function as IPTN’s fund-raising agency for the N-
2130.5° DSTPisto raisethe $2 billion®** needed for the design, prototyping, and certification of
the aircraft through the private investment of individuals, corporations, and foundations, and an
initial shares offering to the Indonesian public.5? DSTP officials indicate that the company is
consdering listing its shares on the Jakarta Stock Exchangein 5-6 yearsand may eventually allow

%3 David McKendrick, “Obstacles to ‘ Catch-up’: The Case of the Indonesian Aircraft Industry,”
Bulletin of Indonesian Economic Studies, vol. 28, No. 1, Apr. 1992, p. 41; Michael Mecham, “IPTN
Woos Foreign Firms for Regional Transports,” Aviation Week & Space Technology, July 1, 1996,
p. 66; and Lewis, “Planning Man,” pp. 11-12.

%4 |ndonesian Government official, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.

%5 “Indonesia Agrees to IMF Restructuring Plan,” Los Angeles Times, found at Internet address
http://www.newsedge, posted Jan. 15, 1997, retrieved Jan. 15, 1997.

% | ndonesian Government official, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.

%7 |PTN reportedly initiated discussions in early 1998 with Hindustan Aeronautics of India,
Aerospace Industrial Development Corporation of Taiwan, and the Sultan of Brunei for funding of
IPTN aircraft programs. “IPTN Triesto Woo N2130 Support,” Flight International,

Mar. 4-10, 1998, p. 9; and Margot Cohen, “Winging It,” Far Eastern Economic Review,
January 29, 1998, p. 52.

%8 Ministry of State for Research and Technology official, interview by USITC staff, Jakarta,
Indonesia, May 14, 1998.

%9 | ndonesian Government official, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.

810 DSTP was founded by former President Suharto in a private capacity. Paul Lewis, “Jet
Setting,” Flight International, June 19-25, 1996, p. 28.

8 Additional costs are the responsibility of IPTN. PT Dua Satu Tiga Puluh officids, interview by
USITC staff, Jakarta, Indonesia, May 14, 1998.

2 | hid.
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foreign investment.®* As of September 1997, DSTP raised 25 percent of the N-2130's
development costs.™* However, the ability of DSTP to meet itsgoal of raising $2 billion by 2002
isuncertain. DSTP officialsindicate that the country’ sfinancial situation has severely inhibited
fund-raising abilities,®*® and complaints over the public shares offering have reportedly prompted
IPTN to call for areview of the company’s methods of capital mobilization.®®

Industrial and Demographic Characteristics

While IPTN’s structured approach to aircraft development has made Indonesia a manufacturer
of airframesinonly 20 years, the Indonesian industry currently supportsfew backward or forward
linkages.®*” Theindustry further lacksacomprehensive understanding of theelementsconstituting
anaircraft program®® and has devel oped capabilitiesthat are disconnected.®*® For example, while
theindustry supports basi ¢ design capabilities,® production processes and management skillsare
weak.?! Likewise, IPTN has experience in manufacturing whole aircraft, but lacks the ability to
consistently produce reliable aircraft parts and components.®2

Interms of infrastructure, the absence of aloca supplier base hasleft IPTN largely dependent on
foreign-supplied components™ and extremely vulnerableto currency depreciations. With respect
to the N-250, for example, IPTN has relied heavily on imported technology for severa of the
aircraft’ sadvanced components, including major subsystems. Intermsof dollar value, 39 percent
of the N-250's content comes from the United States and 22 percent from Western Europe.®
IPTN must also source machinery from overseas suppliers due to limited capabilities in tool
production and a desire for the most advanced technological resources available. The company
has invested heavily in state-of-the-art machinery and computer equipment for its facilities,
including production tooling for the N-250 line.®® While Indonesia's use of a foreign supply
network for capital goods has provided the industry with sophisticated equipment, this approach
has diverted resources from the devel opment of other fundamental capabilities.

Labor constraints are an additional factor inhibiting the competitiveness of Indonesia s aircraft
industry. Relativetothecountry’ slargepopulation, Indonesiadrawsfrom alimited pool of skilled

&3 [bid.

4 bid.

&3 [bid.

56 “1PTN to Replace All Foreign Engineers Soon,” Jakarta Post, May 2, 1998.

87 “1PTN Develops High-Tech Aerospace Industry,” Korea Herald, found at Internet address
http://www.newsedge, posted Aug. 18, 1997, retrieved Aug. 19, 1997. Backward linkages entail
relationships between an industry and its suppliers, for example, suppliers of raw materials, avionics,
engines, and components to the aerospace sector. Forward linkages are rel ationships between a sector
and its related consuming industries. In the aircraft manufacturing industry, this may include
passenger airlines, cargo and parcel delivery companies, and flight training operations.

&8 |ndonesian Government officials, interviews by USITC staff, Jakarta, Indonesia, May 14, 1998.

&9 |ndonesian Government official, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.

80 Asian agrospace industry official, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

2! |ndonesian Government official, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.

82 U.S. industry officials, interview by USITC staff, Seattle, WA, Feb. 10, 1998.

23 Agency for the Assessment and Application of Technology official, interview by USITC staff,
Jakarta, Indonesia, May 14, 1998; and Lewis, “Planning Man,” p. 11.

4 Mecham, “IPTN Woos Foreign Firms,” p. 65.

85 McKendrick, “ Obstacles to Catch-up,” pp. 41, 48; and Lewis, “Jet Setting,” p. 28.
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labor,5% and productivity and efficiency are low compared to Western nations.®”” Indonesia also
lacks the educationa facilities to produce a sufficient number of engineers. In contrast to the
United States, which graduates approximately 5,000 aerospace engineers per year,*® Indonesia
has only one university with a program in aeronautics that graduates roughly 75 students per
year.%? |n an effort to buoy its aircraft work force, the Indonesian industry has again turned to
foreign sources, employing engineersfrom Australia, Europe, and New Zealand.®® IPTN also has
ascholarship program to educate Indonesian engineers at U.S. and European universities, %! and
over 2,000 of the company’s employees have been sent abroad to study the latest aircraft
technology and management techniques.%® While both practices have provided the industry with
amuch needed base of Western technology, the nation’ sfinancial crisisforced IPTN to lay off its
entire expatriate staff of 200 engineers working on the CN-235 and N-250 programs™? and has
severdly restricted the financing of employees’ overseas education.®®*

Like China, Indonesia benefits from a large potential market for aircraft. The country’s vast
archipelago of some 17,000 islands, apopul ation ranked fourth globally, and historically dynamic
GDP growth®* make devel opment of regional air transport aviablebusiness. Further, government
influencein purchasing decisions has provided Indonesiawith acaptive market in the military and
state-owned airlines. Thestatereportedly overseesall aircraft purchasesand haslimited imports,
leaving Western aircraft producers with a defined market share and Indonesian airlineswith little
control over the composition of their fleets.5*® At the same time, while industry sources confirm
the existence of apotential Indonesian market for regional aircraft,®*” opinionsdiffer asto thesize
of this market, an important factor in IPTN’ s ability to achieve the economies of scale necessary
to produce an international competitive aircraft. A feasibility study by IPTN projects that
25 percent of global demand for regiona jet aircraft of approximately 100 seats will be met
through sales of the N-2130, specifically 168 units domestically and 632 units internationally
during 2005-2025.5% These estimates are currently under review by other Indonesian aerospace
officials,®*® and Western estimatesfor thetotal market for 100-seat jetsin Indonesiado not support
IPTN’s conclusions.®®

% K orean industry official, interview by USITC staff, Seoul, Korea, Apr. 27, 1998.

" |ndonesian Government official, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.

% Ministry of State for Research and Technology official, interview by USITC staff, Jakarta,
Indonesia, May 14, 1998.

9 |hid.

80 U.S. Government officials, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.

! Ministry of State for Research and Technology official, interview by USITC staff, Jakarta,
Indonesia, May 14, 1998.

82 “1PTN Develops High-Tech Aerospace Industry,” Korea Herald.

83 “1PTN to Replace All Foreign Engineers Soon,” Jakarta Post.

% Ministry of State for Research and Technology official, interview by USITC staff, Jakarta,
Indonesia, May 14, 1998.

% Although growth of the Indonesian economy is expected to slow significantly due to the present
financial crisisin Asia, growth rates during the past decade have averaged about 7 percent annually.

5% “Indonesian Aerospace Ready to Do Business,” Aviation Week & Space Technology,
Apr. 22, 1996, p. S1; and McKendrick, “Obstacles to ‘ Catch-up,’” p. 42.

87 K orean industry and Singapore Government officials, interviews by USITC staff, Seoul, Korea
and Singapore, Apr. 27 and May 12, 1998.

58 |ndonesian industry official, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.

%9 |hid.

50 U.S. industry sources, electronic mail to USITC staff, Mar. 3, 1998.
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Corporate Characteristics

One of the Indonesian industry’s greatest weaknesses is government control of the aerospace
sector. The decisions of IPTN have been based primarily on the interests of a few highly
influential political figures, and the company’s financia performance has depended largely on
government support; asaresult, it is questionable whether IPTN or an Indonesian aircraft sector
would exist had market forces been allowed to govern the industry.®* In addition, as a
government-owned enterprise, IPTN isnot required to disclosefinancial dataon sales, investment,
R& D expenditures, and capitalization. Aslndonesia sharsh economic conditionshave prompted
IPTN to look abroad for financial relief for its ailing aircraft programs, the resulting lack of
transparency severely impedesthe company’ sahility to attract potential investorsand risk-sharing
partners for aircraft programs.

Program Characteristics

Indonesia currently faces significant obstacles concerning the overseas sales of its products
including thelack of internationally recognized airworthiness standards and i nsufficient resources
to market and support itsaircraft globally. The current financial crisisand IMF restrictions have
limited the industry’s options for financing overseas sales of aircraft. Moreover, IPTN has
regularly resorted to barter trade to secure exports of its products.5*? Though IPTN has formed
two subsidiaries, U.S.-based American Regional Aircraft Industry (AMRAI) and the European
Regiona Aircraft Industry in Germany, for sales and support assistance in the United States and
Europe, the company will need to strengthen its product support infrastructure and marketing
abilitiesin order to sell its planned family of aircraft globally.

Further, theabsenceof abilateral airworthinessagreement with the United States precludes| PTN-
made aircraft from operating in countries that require adherence to FAA standards. The lack of
FAA approval hasreportedly hurt sales of the CN-235% and could seriously affect exports of the
N-250 and N-2130, both of which are targeted at foreign markets. Although Indonesian
Government and aerospace official's acknowledge the necessity of Western certification,*** U.S.
industry sourcesindicate that Indonesia continuesto exhibit alack of understanding regarding the
purpose and correct implementation of FAA safety and quality assurance standards and
regulations despite several years of negotiations.5*

Arrangements with Foreign Aerospace Entities

Few incentives exist to attract foreign entities to the Indonesian aircraft sector; thus, the nation’s
ability to gain experience and technology transfer through foreign collaboration is limited. As
market access is the primary incentive for foreign aerospace companies to provide training and
technical assistance to Asian nations, uncertain projections concerning the potential demand and

51 See, for example, Pang Eng Fong and Hal Hill, “ Government Policy, Industrial Devel opment
and the Aircraft Industry in Indonesia and Singapore,” ch. 9 in Industry on the Move: Causes and
Consequences of International Relocation in the Manufacturing Sector (Geneva: International
Labour Office, 1992), pp. 244-245.

52 |ewis, “Planning Man,” p. 10.

53 |bid.

5 Indonesian Government and industry officials, interviews by USITC staff, Jakarta, Indonesia,
May 14, 1998.

5% U.S. Government officials, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.
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stability of the Indonesian market have contributed to the low number of subcontracts placed in
Indonesia. Further, though IPTN has gained experience in assembly of small aircraft throughits
arrangements with CASA, lingering issues over quality assurance and gaps in basic managerial,
organizational, and technica skills are unlikely to be resolved without greater cooperation with
established LCA producers.

Singapore

Background

Singapore became involved in parts manufacturing and aircraft servicing in the 1970s following
the government’s designation of the aerospace industry as a priority area for development.®%
Primarily supportive of the military sector, an influx of multinational firms brought work to the
commercial sector inthe 1980s.**” Thecommercial aircraftindustry grew quickly with two events
in 1981--the opening of Changi International Airport, which expanded Singapore’ scapacity asan
international servicing agent, and the signing of a BAA with the United States, which opened the
way for international certification of locally manufactured parts and components.5*

Manufacturers and Major Products Produced

Singapore's largest aerospace company, Singapore Technologies Aerospace (STA€), provides
repair, maintenance, modification, refurbishment, and upgrade services for airframes, engines,
subsystems and componentsin the military and commercial aerospace sectors (table 5-8). STAe
currently operates under the engineering group Singapore Technologies Engineering (ST Engg).
Aerospace manufacturing activities, formerly theresponsibility of STAe, were separated from the
company in 1995 and now fall under the investment holding company Singapore Technologies
Precision Engineering (STPE). ST Engg and STPE both exist under the corporate holding group
Singapore TechnologiesPteLtd., part of Temasek Holdings, whichinturnfallsunder theMinistry
of Finance of the Singaporean Government. STPE is not publicly listed, and although ST Engg
listed shares on Singapore’ s stock exchange in December 1997, the government still controls a
large portion of the company.®*° In addition to these domestic firms, the aerospaceindustry further
supports a number of joint ventures and multinationa corporations involved in airframe and
engine repair and maintenance, avionics, systems, and components.

Overall, Singapore’ sindigenous presencein the aerospace sector islow, asmultinational saccount
for 80 percent of theindustry’ stotal output."® Moreover, whilethe country’ s aerospace industry
supports a total work force of 9,485, aircraft manufacturing activities accounted for less than
13 percent of the $1.2 billion produced by the aerospace industry in 1997.%*

5% Fong and Hill, “Government Policy,” p. 246.

%7 Economic Development Board officials, interview by USITC staff, Singapore, May 12, 1998.

5% Fong and Hill, “Government Policy,” p. 248.

5% Singapore Technologies Precision Engineering officia, correspondence with USITC staff,
July 17, 1998.

0 Economic Development Board officials, interview by USITC staff, Singapore, May 12, 1998.
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Table 5-8

Singapore: Principal aerospace manufacturers and products
Annual
sales
Company Founded | Facilities Staff (millions) | Products
Singapore 1995 Aerospace:* 1500 -- total $250 Aircraft parts:
Technologies (1997) » Engine mounts for 777, MD-11, A310,
Precision Singapore 550 -- A320, A330, A340
Engineering Beijing, China aerospace
Suzhou, China * MD-11 bulkhead, A320 passenger door,
California, USA A340 thrust reverser upper door 2
» Maintenance access and accessory
Medical doors, bulkheads, and rib assemblies
Products:
» Landing gear -- Raytheon 800 Series,
Singapore A4 Skyhawk
Germany
Brazil » Engine components, including blades,
USA vanes, casings, seals and rings®
Japan
China Aircraft parts overhaul, repair, and support
India
Australia Medical equipment and services
Singapore 1975 Singapore 4,180 -- total $421 Repair, maintenance, and overhaul
Technologies Alabama, USA (1997)
Aerospace Texas, USA
London, U.K.

* Aerospace manufacturing is carried out through STPE'’s four operating subsidiaries: Singapore Aerospace Manufacturing Pte Ltd.
(Singapore); Beijing Casinda Precision Machinery & Electronics Co., Ltd., a joint venture between CATIC (51 percent) and Singapore
Aerospace Manufacturing (49 percent); Singapore Tech Precision (Suzhou) Co. Ltd.; and California Avi-Tron Corporation.

2 Beijing facilities manufacture the A320 passenger door, MD-11 bulkhead, and A340 thrust reverser upper door.

% Suzhou facilities manufacture HPC vanes and stud shoulders for the Pratt & Whitney PW4000 engine.

Source: Compiled from various sources by USITC staff.

Goals of Singapore’s Aerospace Industry

Unlike China, K orea, and Indonesia, Singapore hasno plansto lead anational aircraft program.®>
Instead, the country’s Economic Development Board has focused its efforts on promoting
Singapore' s status as an aircraft service and supply hub in the Pacific region.®®® The country’s
manufacturing sector iscommitted to expanding production in val ue-added components and parts
with wide application in the commercial aircraft sector, such as engine mounts, landing gear,
actuators, and sheet metal assemblies®® At the same time, both government and industry want
the aerospace sector to assume a greater role in product design and development and view
participationinan aircraft program asapotential vehiclefor theacquisition of such capabilities.®®

%2 | bid.; Singapore Technologies Aerospace official, interview by USITC staff, Singapore,
May 13, 1998; and Michael Mecham, “Singapore Turns ‘Linkages' into Business Asset,” Aviation
Week & Space Technology, June 3, 1996, p. 67.
%3 Economic Development Board officials, interview by USITC staff, Singapore, May 12, 1998.
4 |bid.; and Singapore Technologies Precision Engineering official, interview by USITC staff,
Singapore, May 13, 1998.
& Singapore Government and industry officials, interview by USITC staff, Singapore,
May 12-13, 1998.
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Competitive Assessment

Availability of Capital

Asaleadingfinancia centerin Asia, Singapore’ swell-devel oped banking infrastructureand stock
and bond markets present companies with access to varied sources of capital. The number of
large foreign aerospace entitiesinvolved in joint ventures and subsidiary enterprisesin Singapore,
including Daimler-Benz, Pratt & Whitney, and AlliedSignal, is indicative of support of the
aviation industry by Singapore's financial community.

Both domestic and foreign companies also receive support from Singapore's government. The
nation has undertaken anumber of initiatives to develop the nation’ stechnological capabilitiesin
high value-added, state-of-the-art industries such as aerospace. Through a variety of tax
incentives, including tax holidaysand tax breaksfor investment in specifictechnol ogies, Singapore
seeks to attract investment by multinationals in aviation-related sectors.®® In certain cases, the
government provides start-up fundsto companies or joint venturesin desired technological fields,
then sdls the state-owned portion of such businesses when the desired companies are
established.®’

Further, in addition to a number of national R&D support initiatives encompassing all high
technology sectors, the National Science and Technology Board (NSTB), under the Ministry of
Industry and Trade, directs R& D programs targeted at aerospace. For example, in 1996, NSTB
launched the Aerospace Technol ogy Program, 3-year project which provides$16 millionin NSTB
funds for R& D for qualifying aerospace projects.®*®

Industrial and Demographic Characteristics

Singapore's participation in the civil aircraft industry is limited by the nation’s lack of natural
resources and small domestic market. However, a highly skilled work force, technological
capabilities, well-developed industry clusters, and advanced transportation and manufacturing
facilities are competitive assets supporting Singapore’ s role as a player in the global aerospace
industry.

Singapore' s extensive military work and experience in subsystems upgrades have advanced the
industry’s design capabilities in areas such as avionics and eectrical systems.®® Though the
industry has pursued these capabilities over structural design technologies, Singapore does
participate in structural design programs. For example, the industry is designing the tail for
Eurocopter’ s EC-120, and industry sources emphasize that Singapore has the technical base and

8¢ Economic Development Board and U.S. industry officials, interviews by USITC staff,
Singapore, May 12-13, 1998; and Mecham, “ Singapore Turns ‘Linkages into Business Asset,” p. 67.

%7 U.S. industry official, interview by USITC staff, Singapore, May 13, 1998.

%8 National Science and Technology Board official, interview by USITC staff, Singapore,
May 12, 1998.

9 Singapore Technologies Precision Engineering official, interview by USITC staff, Singapore,
May 13, 1998.
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inherent potential to build up core competencies.®® In addition, though not as cost competitive as
other Asian nations, labor costs in the aerospace sector are less than in the United States, and
Singapore’ swork forceis noted for quality production and schedule performance.®* Further, the
government provides training grants to build up the nation’s skilled labor pool,®* and the
aerospace industry draws on outside academic resources to overcome the lack of a domestic
aeronautical degree program. STPE, for example, has a scholarship program to educate staff at
U.S., UK., and French universities®® Similarly, government initiatives include foreign
recruitment of research professionals in high technology fields such as aerospace. In terms of
research institutes, STAe maintains an engineering and devel opment center and an R& D staff of
200, and NSTB supportstwo R& D centers, the Gintic I nstitute of Manufacturing Technology and
the Ingtitute of Material Research and Engineering, which contribute to the aerospace industry .5

Corporate and Program Characteristics

Singapore’'s government promotes a competitive business environment, and despite state
involvement in the aerospace sector, Singapore’s aviation companies function as commercial
enterprises. Asaresult, the aircraft sector is able to reap the benefits of government support for
investment, research, and training, while aso benefitting from public disclosure and business
decisions based largely on economic feasibility.

Singapore' s aerospace sector has indicated that it does not wish to produce and market its own
commercial aircraft. Therefore, factors concerning the market appeal of aircraft are not pertinent
to the current activities of Singapore’ s aerospace industry. However, the country’ s experiencein
service and supply, reputation for competitive manufacturing, focus on profitability, and
internationally recognized certification and quality standards are assets Singapore’ s aerospace
firmscouldlendto aregional aircraft consortium. Moreover, theindustry’ sparticipationin ajoint
venture or risk-sharing partnership could add credibility to a collaborative aircraft project. The
aerospace sector has shown awillingness to take part in such projects with itsinvolvement in the
AE-31X regional jet and interest in future aircraft programs.

0 Singapore and U.S. industry officials, interviews by USITC staff, Singapore, May 13, 1998.

%1 U.S. industry official, interview by USITC staff, Singapore, May 13, 1998.

%2 Economic Development Board officials, interview by USITC staff, Singapore, May 12, 1998.

%3 Singapore Technologies Precision Engineering official, interview by USITC staff, Singapore,
May 13, 1998.

%% Economic Development Board officials, interview by USITC staff, Singapore, May 12, 1998.
The EDB is also considering the implementation of joint degree and exchange programs with
overseas universities, if necessary.

2 Singapore Government and industry officials, interview by USITC staff, Singapore,

May 12-13, 1998.
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Arrangements with Foreign Aerospace Entities

Through cooperation with the United States and Europe via aviation-related joint-venture
operationsand foreign aerospace subsidiaries, Singapore’ saircraft industry hasgained capabilities
in specialized manufacturing processes, particularly engine mounts and avionics, and the
management of technologies®® Singapore’s magjor collaborative projects, however, have failed
to provide the aerospace industry with the transfer of new technologies, comprehensive
understanding of manufacturing cycles, and industry spin-offs that the country hopes to gain
through participation in cooperative ventures.” Moreover, industry representatives note that the
nation’s airline has not been particularly aggressive in using aircraft purchases to secure offset
work and, subsequently, skills transfer for the country’ s aviation sector.®%®

Singaporewasapartner in the canceled AE-31X regional aircraft programwith AIA and Aviation
Industries of China. Though Singapore’ sinput wasto be limited to subsystem integration work®®
and arole as liaison between the Chinese and European participants to facilitate the flow of the
project,™ termination of the AE-31X ended the industry’ s participation in an LCA program and
precluded the opportunity for skillstransfer to the aerospace sector. Likewise, while Singapore's
15-percent share of the EC-120 helicopter development program with Eurocopter®* and CATIC
(through Harbin Aircraft Manufacturing Corporation) provided the industry with a chance to
design the EC-120 tailboom in cooperation with French designers, the bulk of engineering and
manufacturing work is under the charge of the European and Chinese partners.

Rather than a recipient of technology transfer, Singapore has taken on an increasing role in
overseas procurement, transferring work programs, materials, and know-how oversess to take
advantage of lower labor costs. STPE, for example, maintainstwo factoriesin Chinathat provide
the company with engine parts and subassemblies for commercial aircraft.5> Moreover, the
company indicates that as domestic programs mature, additional work will be relocated to
China®

8¢ Singapore Technologies Aerospace and Singapore Technologies Precision Engineering
officials, interview by USITC staff, Singapore, May 13, 1998.

%7 Singapore Government officials, interview by USITC staff, Singapore, May 12, 1998.

58 Singapore industry officials, interview by USITC staff, Singapore, May 13, 1998.

% |ewis, “Time Out in Asia,” p. 39.

57 |bid., p. 40; and Charles Bickers, “Will It Fly?’ The Far Eastern Economic Review, Nov. 21,
1996, p. 69.

5" Eurocopter was formed through a merger of the helicopter divisions of Aérospatiale (France)
and MBB. Eurocopter holds a 61-percent share in the EC-120 program, with CATIC accounting for
the remaining 24 percent.

572 Specifically, high pressure compressor (HPC) vanes and stud shoulders for the Pratt & Whitney
PW4000 engine are produced in Suzhou, while the A320 passenger door, MD-11 bulkhead, and A340
thrust reverser upper door are manufactured in Beijing.

578 Singapore Technologies Precision Engineering official, interview by USITC staff, Singapore,
May 13, 1998. Singapore has already announced that after 10 shipsetsit will transfer manufacture of
the EC-120 tailboom to China and provide the Chinese factory with all the necessary tooling and
program training to undertake production.
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Japan

While Japan supports one of the area’s more advanced aerospace manufacturing sectors, the
nation’s limited land area, past experience with commercial aircraft production, and focus on
military products and international subcontracting work point to the unlikelihood of Japan’'s
emergence as a competitor in the LCA industry. However, the aerospace sector’s advanced
technological capabilities, reputation for high-quality products, and relative financial strength are
conducive to continued collaborative arrangements with global aerospace entities and a possible
role as partner in an aircraft development program.

A ban on aircraft production during the U.S. occupation after World War 11 kept Japan out of the
aerospace sector until 1952, at which time the country became involved in licensed production of
military aircraft, followed by subcontracting work. Japan’s attemptsto takeitsinnovative skills
and subcontracting experience to the level of civil airframe competitor have been largely
unsuccessful, evident in the country’s Y S-11 regional aircraft program and the numerous delays
in Japan’'s plan to build a successor to the YS-11. The Y S-11, a Japanese-designed 64-sest
passenger turboprop developed in the 1960s, was deemed technically sound, but few orders
materialized because of market demand for jet-powered aircraft and the lack of global product
support. The program incurred huge losses, and at the close of production in 1973, only 182
aircraft had been produced.®® The industry’s successor program, the Y S-X 100-seat regional
transport, in development since the 1980s, has produced only feasibility studies and funding for
the program was cut to $1.3 million for 1998-99,5” presumably in response to a growing
competitive environment in the medium-sized aircraft sector and the industry’s lack of progress
on the program. The country faces anumber of additional obstaclesto full-scale participation in
aircraft manufacturing, including air transport infrastructure and regulatory constraintsthat limit
the potential of the domestic market to support an aircraft program, reliance on the military
sector,®™ relatively high costs, and national policieswhich prohibit the export of dual civilian and
military use technology and products.®”’

The Japanese aircraft industry is characterized by a substantial number of linkages with foreign
aerospace entities, including codevel opment arrangements, joint ventures, and coproduction and
licensing agreements which provide the nation with technology transfer opportunities and civil
aircraft manufacturing experience.® The strongest of these relationships is between Japanese
manufacturers and Boeing, which has given the country subcontracting work for the 737, 747,
757,767, and 777. Japan currently produces 15 percent of the 767, including the fusel age panels,
fairings, main landing gear doors, and other components, and 20 percent of the 777, including the

54 USDOC, ITA, National Trade Data Bank, “ Japan--Civilian Aircraft,” National Trade Data
Bank, Stat-USA Database, found at Internet address http://www.stat-usa.gov, posted July 1, 1997,
retrieved Oct. 28, 1997.

% Paul Lewis, “Asian Austerity Reigns,” Flight International, Feb. 25-Mar. 3, 1998.

57 The Japanese aircraft industry is highly dependent on the defense sector. Approximately
70 percent of the aircraft industry’s output is defense related. Hiroshi Kubota, Machinery and
Information Industry Bureau, MITI, “Japan: Japan’s Aircraft Industry Current, Future,” Tokyo Kikai
Shinko, July 1997, FBIS translated text FBIS-EAS-97-322.

7" David B. Friedman and Richard J. Samuels, “How to Succeed without Really Flying: The
Japanese Aircraft Industry and Japan’s Technology Ideology,” ch. 7 in Regionalism and Rivalry:
Japan and the United States in Pacific Asia (Chicago: University of Chicago Press, 1993), pp. 267-
268; and USDOC, ITA, “Japan--Civilian Aircraft.”

578 Friedman and Samuels, “How to Succeed without Really Flying,” pp. 274-275.
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central section of the wing, fuselage panels, and doors.t™ Japan hoped that Boeing might be the
Western partner to support its Y S-X project,®® but the company’s decision to produce the 717-
200 appearsto preclude U.S.-Japanese cooperation on thesimilar Y S-X program. The country’s
aerospace manufacturing industry, led by Mitsubishi Heavy Industries, Kawasaki Heavy
Industries, Fuji Heavy Industries, and Shin Meiwa Kogyo Company, also produces engines,
components, electronics, and avionics, and isinvolved in supersonic transport research.

Talwan

Taiwan' saerospaceindustry hasprimarily served the domestic military sector throughthelicensed
and indigenous production of fighters, trainers, helicopters, and components. However, in recent
years, the industry has indicated a desire to become more heavily involved in commercial
aerospace ventures and hopes to draw upon Taiwan's highly educated labor force, indigenous
design capahilities, and experiencein producing quality parts and avionicsto modernize Taiwan’s
aerospace manufacturing base and expand joint-venture arrangements with other aircraft
companies. Aerospace Industrial Development Corporation (A1DC), astate-owned enterprisethat
formsthe core of Taiwan’ saerospaceindustrial base, will become privatized inthe next few years,
freeing military aerospace technology for use in commercia applications.®®* AIDC has already
become involved in international collaboration for the production of commercial components,
including an agreement to build the empennage for Boeing's 717-200, and has plans to jointly
manufacture engines and parts for the Sikorsky S-92 helicopter.®?

In the longer term, Taiwan’s aerospace sector will focus on further development of design and
innovation skills and seek an extended customer base for Taiwan-manufactured parts and
subassemblies. Taiwan also wants to participate in the design and manufacture of commercial
aircraft and hasconcluded introductory collaborative arrangementswith foreign producers. Under
theU.S.-Taiwanjoint venture Sino-Swearingen, the aerospace sector is producing major partsand
components for the SJ-30, a six-seat business jet, and the industry is involved in the joint
development of the Ae-270 utility turboprop in cooperation with the Czech Republic.®®

The Taiwanese aerospace sector supports 11,500 employees and produced over $20 million in
military and commercia aircraft parts and components in 1996.%* In addition to nearly 170
private and public organizations, Taiwan' s aerospaceindustry includes 24 companiescertified by
foreign aerospace companies for the manufacture and repair of parts and 4 main facilities for
R&D. Two of these organizations, the Committee for Aviation and Space |ndustry Development
and the Center for Aviation & Space Technology, promote technology transfer between private,

5% USDOC, ITA, “Japan--Civilian Aircraft;” and Paul Lewis, “Japan Seeks Funds for 747X
Development Work,” Flight International, Sept. 25-Oct. 1, 1997, p. 11.

0 paul Lewis, “ Difficult Journey,” Flight International, Sept. 4, 1996, p. 61.

%1 USDOC, ITA, National Trade Data Bank, “ Taiwan--Commercial Aerospace Industry,” Stat-
USA Database, found at Internet address http://www.stat-usa.gov/, posted Aug. 10, 1997, retrieved
Oct. 28, 1997.

%2 | hid.

%3 |bid.; and “ Sino-Czech T-prop to be a 50/50 Split,” Aviation International News, Aug. 1, 1997,
p. 60.

8 USDOC, ITA, National Trade Data Bank, “ Taiwan--Commercial Aerospace Industry.”
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military, and foreign enterprises, with a combined annual R&D budget of approximately
$6 million.5

Summary

Due to the lack of both technological experience and sufficient international and regional
cooperation, it appears unlikely that Asian nations can directly compete against U.S. and
European manufacturers in the LCA market during the next 15-20 years. China s immediate
future isin partnerships with Western and Asian nations and an increased role as subcontractor
of parts, components, and subassemblies for LCA and engines. The Chinese industry’s lack of
basic technological competencies and lingering difficulties with quality, schedule, and systems
coordination makeit improbabl ethat the aviation community will beabletoinitiate anindependent
aircraft program for several years. While restructuring may increase the effectiveness and
competitive focus of the aircraft manufacturing sector, industry sources predict that it will take
China 20-25 years to become capable of constructing a comprehensive indigenous aircraft
program. 5

Koreaand Indonesia, both significantly affected by the Asian financial crisis, face severe capital
constraintswhich will delay the development of each country’ s aerospace sector and aredlization
of their specified goals. Restructuring of Korea's industrial sector may result in a more
competitive industry capable of using its skills in research, production, and marketing in a more
efficient and focused manner. However, in terms of the regional aircraft program, theindustry’s
desired collaborative arrangement with foreign partners remains elusive. In addition, though
Indonesia may be able to resurrect its jet aircraft program through fund-raising schemes or risk-
sharing partnerships, questions of reliability and after-sales support could confine the Indonesian
regiona jet to devel oping country markets. Moreover, without afoundation of basi c technologies,
a developed supplier base for parts and raw materials, and the continuation of guaranteed
government support, the sustained existence of IPTN remains doubtful.

Singapore, Japan, and Taiwan, bound by physical space, smaller markets, and distinct production
capabilities, will presumably play therole of partner in any aircraft program. Singapore’ s focus
on profitable ventures and specific aerospace sectors point to the improbability of Singapore
assuming other than a supporting rolein aregional jet program. Similarly, Japan, having failed
in itsindigenous aircraft program and with recent economic difficulties of its own, is reportedly
satisfied to serve asakey supplier to U.S. industry.®®” Taiwan, arelative newcomer incommercial
aviation, presently lacks the experience and infrastructure necessary for large-scale participation
in the LCA industry.

Asian collaboration could draw together many of the necessary elementsof an aircraft production
and development program. However, political and historical considerations render an Asian
aircraft consortium difficult. For example, historic eventsimpede cooperation between Japan and
Chinaor Korea, and political differencesreportedly prevented Taiwan’ sparticipationintheformer
AE-31X regiona jet program. Indonesia indicates that because of the nation's historical

5 |hid.

8¢ European industry officials, interview by USITC staff, Paris, France, Apr. 2, 1998.

%7 Asian and U.S. industry officials, interviews by USITC staff, Asia, Apr. 29-May 4, 1998, and
Sesttle, WA, Feb. 11, 1998.
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anticommunist stanceit cannot cooperatewith China,%® and K orean industry sourcesintimatethat
asecondtry at collaboration between K oreaand Chinaisimprobable.®®® Further, if Asian nations,
independently or in collaboration, are able to accumulate the resources necessary for production
of a globally competitive aircraft, the development of a family of aircraft, which would allow
competition on a paralel basis with Western LCA manufacturers, is unlikely to be achieved
without decades of experience and massive infusions of capital.

Implications for the Competitiveness of the U.S. LCA
Industry

While it appears that an imminent Asian competitor in the LCA industry is unlikely, Asian
nations desire to acquire advanced aircraft manufacturing capabilities could affect the U.S.
industry as airframers are drawn into licensed production, subcontracting, codesign, and joint-
development contractsviaoffsetstied to LCA sales. Both U.S. and West European producerscite
market access as a key factor in overseas subcontracting;®*® thus, countries with strong potential
demand for aircraft arein afavorable position to solicit work packages, instruction in processes
and basic technology, and joint-development arrangements. Moreover, once an LCA producer
becomes established in a particular country, sustained procurement is probable due to the large
initial investment required and the manufacturer’ s desire to maintain long-term working relations
with the host country. For example, Boeing' s long history of cooperation with China and Japan
is certain to be maintained in order to fully utilize the resources and infrastructure cultivated by
Boeing and decrease the likelihood of lost market share to outside producers willing to offer
similar production arrangements. Similarly, as new markets open up or existing markets expand,
market access concerns are likely to prompt greater collaboration with Asian countries and a
deepening of existing manufacturer-supplier relationships.

Theimplicationsof such arrangementsarethreefold. 1nthe short run, establishing asupplier base
in countrieswhere afoundation for aircraft production is absent or underdevel oped entailsagreat
deal of capital which can add to the overal costs of the manufacturer. Both U.S. and West
European producers confirm the considerable costs involved in setting up production
infrastructure, training foreign management and production workers, and maintaining in-country
staff for technical assistance and oversight.®*

Second, Asian nations' participation in the aircraft sector and their push to acquire advanced
aerospace knowledge could lead to atransfer of technology to potential competitors. Todate, U.S.
producers indicate that they have only provided Asian aircraft factories with process
manufacturing skills and dated technologies.®®® However, as some Asian sources note that West

%8 |ndonesian Government officials, interview by USITC staff, Jakarta, Indonesia, May 14, 1998.

9 K orean industry officials, interviews by USITC staff, Pusan and Seoul, Korea, Apr. 29 and
May 1, 1998.

80 U.S. and European industry officias, interviews by USITC staff, Seattle, WA, Feb. 10, 1998,
and Toulouse, France, Apr. 6-7, 1998.

#! U.S. and European industry officias, interviews by USITC staff, Seattle, WA, Feb. 10, 1998,
and Toulouse, France, April 8, 1998.

82 U.S. industry officials, interview by USITC staff, Seattle, WA, Feb. 10, 1998.
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European competitors dispense key technologies more fregly,** U.S. LCA manufacturers could
find it increasingly difficult to balance the desire for market access with the need to retain critical
technologies.

Finally, in the long term, when technical processes and a manufacturing foundation arefirmly in
place, the U.S. industry can enjoy a period of reduced costs due to Asian nations' comparatively
cheap labor, combined with decreased expenditures on capital inputs and oversight. Moreover,
U.S. airframers can benefit from added financial input from Asian producers in risk-sharing
arrangements, which could a so decrease the overall costsincurred by U.S. industry, particularly
with respect to new programs.

The desire of Asian nations to gain subcontracting experience and key technologies may provide
afurther challengeto U.S. suppliers of parts, components, and subassemblies. AsAsian nations
build upon the foundation laid by Western contractors and progress from the fabrication of low-
level components to more complex and technologically demanding parts and subassemblies, the
Asian supply sector may emerge as a competitive challenge to U.S. manufacturers of like
products. U.S. manufacturers will then be faced with the need to forge ahead with new
technologies to stay one step ahead of potential Asian competitors, employ greater cost-efficient
production processes, locate work oversess, or vertically integrate their manufacturing base. At
the same time, in the event that Asian nations are able to produce a competitive aircraft for the
global market, for purposes of efficiency and commonality with existing aircraft, itisunlikely that
Asian manufacturers will produce all the necessary components. As is the case with the
Indonesian N-250, which relies primarily on imported components, and the latest Chinese-built
Y-12 IVs, which will source avionics, whedls, brakes, and interior components from North
American suppliers,®* Asian-madeaircraft could provideincreased opportunitiesto U.S. suppliers
of aircraft parts, assemblies, and subsystems.

83 Asian industry officials, interview by USITC staff, Korea, May 1, 1998, and Singapore,
May 13, 1998.

8% With respect to the Y-12 |V aircraft delivered to the Canadian Aerospace Group, 65 percent of
the aircraft’s content will be sourced in Canada. “CAG Securesits First Order for Y-12 Twin
Panda,” Flight International, June 24-30, 1998, p. 11.
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CHAPTER 6
CHANGES IN THE STRUCTURE OF THE
MARKET FOR LARGE CIVIL AIRCRAFT

Overview

Increased price competition and resulting cost pressures within the airline industry, coupled with
ongoing changes in the transportation regulatory environment, are encouraging the devel opment
of new classes of aircraft at the upper and lower ends of the large civil aircraft product range.
These new programs will add segments in which global LCA producers compete and may affect
the relative competitive standing of the U.S. LCA industry in the global market.®® This chapter
describes important airline industry factors that contribute to structural changes in the global
market for LCA, particularly those leading to the development of the 100-seat and 500-seat
aircraft programs. The likely effects of these new programs on suppliers, airlines, and U.S. and
foreignaircraft producersareaso discussed. Finally, the possibleeffectsof regulatory influences
on the LCA market, including the bilateral agreements that govern international traffic and
developmentsin the air traffic control system, are assessed.

The Market for New Commercial Aircraft Programs

Airlines face a competing set of interests when developing their market strategies--to increase
servicefrequency and direct routing while keeping ticket priceslow--and LCA manufacturersare
responding to these divergent needs with two new classes of aircraft. Thefirst of these new LCA
isardatively small airliner designed specifically for the 100-seat market, and the second is an
ultra-high capacity (500- to 1,000-seat) airliner. These aircraft will broaden the optimal range-
capacity combinations of aircraft beyond those currently produced by LCA manufacturers and
may have a significant impact on the mix of products used by airlines.

Changing airline service factors form the basis of demand for different types of aircraft, and thus
for the emergence of new LCA programs. For example, increased price competition among
airlines, triggered by the deregulation of the airlineindustry,®* promoted the development of “hub
and spoke” route networks,®” which in turn changed the composition of the airline fleets used to
servicethoseroutes. Asaresult of price competition, airlineshaveincreasingly pressured aircraft
manufacturersto raise the operating efficiencies of aircraft, resulting in expansion of the aircraft

2 The changing competitive position will be affected mainly by the improved market appeal of
the entire Airbus product line, if its 500-seat program can be brought to market.

% Steven A. Morrison and Clifford Winston, The Evolution of the Airline Industry (Washington,
DC: The Brookings Institution, 1995), p. 11.

%7 Hub-and-spoke networks are composed of shorter flights feeding into hub airports. Airlines
with this type of route structure may employ more, and smaller, aircraft than they would otherwise.
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market.®® In addition to intense competition based on lower prices, airlines are also currently
attempting to differentiate service based on other convenience factors such as increased flight
frequenciesand the availability of direct flights.5® Further changes of airline route structures are
likely to result as airlines accommodate the substantial increases in passenger demand expected
in both established and new markets.”®

Althoughairlinesoften useadaptationsof currently availableaircraft to meet their changing needs,
entirely new aircraft must be developed periodically to fully address airline requirements. Most
new aircraft introduced to satisfy changing airline preferencesarederivatives, or modified versions
of previoudy introduced aircraft types, redesigned to expand the product offering of a
manufacturer with respect to specific combinations of passenger capacity, range, physical
characteristics, and operating economics. Completely new types of aircraft are developed only
when derivatives of currently produced versions are infeasible, and the expected financial return
on a previoudy untapped market is large enough to warrant the substantial, nonrecoverable
investment required of new product development.” The expected growth in airline passenger
demand, combined with evolving factors of airline competition, improvesthe market prospects of
new purpose-built™ 100- and 500-seat products being developed.

Demand projections for 100-seat jet aircraft are partially based on replacing smaller capacity
regiona aircraft that are inadequate to satisfy the expected growth in passenger demand on high-
frequency or developing routes. Though smaller aircraft allow airlines to offer increased flight
frequency and more direct service, these aircraft are generally more expensive to operate per seat-
mile when compared to larger LCA."® Moreover, adding flights to increase convenience and
satisfy growing demand is partially constrained by increasing levels of congestion at high-volume
airports.

Demand for 500-seat airlinersis based on expected growth in passenger demand on certain high-
volume routes that cannot be satisfied by increasing the number of flights. This applies

%8 |ncreased operating efficiencies of new aircraft have been estimated to contribute roughly one-
third of the productivity gains within the airline industry. Badi H. Baltagi, James Griffin, and Daniel
Rich, “Airline Deregulation: The Cost Pieces of the Puzzle,” International Economic Review, vol. 36,
Feb. 1995, pp. 245-58.

9 Other convenience factors include on-time departure and arrival, ease of ticketing and check-in,
and frequent flyer programs. Morrison and Winston, The Evolution of the Airline Industry; and Atef
Ghobrial and Soliman Y. Soliman, “An Assessment of Some Factors Influencing the Competitive
Strategies of Airlinesin Domestic Markets,” International Journal of Transport Economics, vol.
XIX, No. 3, Oct. 1992, pp. 247-58.

" Ajrbus projections estimate world airline traffic growth at 5.3 percent per year through 2007
and 4.8 percent through 2017. Airbus Industrie, Global Market Forecast, 1998-2018 (Blagnac,
France: Apr. 1998), p. 21. Similarly, Boeing projects passenger traffic growth at an average of
4.9 percent per year through 2017. Both Boeing and Airbus expect much of this growth to occur in
emerging markets for air travel. Boeing Commercial Airplane Group Marketing, 1998 Current
Market Outlook (Seattle, WA: June 1998), pp. 9 and 23.

0! European aerospace industry officials, interviews by USITC staff, London, Brussels, Bonn, and
Paris, Mar. 30-Apr. 3, 1998.

2 Purpose-built aircraft are those which are optimized for a specific passenger capacity and/or
airline market.

%3 Boeing officials, interview by USITC staff, Seattle, WA, Feb. 10-12, 1998; and European
industry officias, interviews by USITC staff, London, Brussels, Bonn, and Paris,

Mar. 30-Apr. 3, 1998.
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particularly to routes connecting airports with continually increasing capacity constraints, and
long-distance routes for which the acceptable corresponding takeoff and landing windows are
limited or restricted by practical and environmental concerns.” Moreover, since larger aircraft
are less costly per seat-mile to operate than smaller aircraft, they may reinforce the trend toward
increased fare competition among airlines.”®

Market for New Commercial Aircraft with
100-Seat Capacities

Definition of the Market and Product

The market for 100-seat aircraft is generaly defined as the market for commercia aircraft with
accommodations for 70-120 passengers.’® These aircraft are typically suited for short- to
medium-range, high-frequency routes. Thisis not an entirely new type of aircraft, as the first
short- to medium-range jet aircraft produced in the early- to mid-1960s in the United States had
100-seat configurations.™ With the subsequent growth in demand for jet air transportation, new
short- to medium-rangeaircraft weredesigned with larger seating capacitiesand older modelswere
replaced with versions that generally expanded seating and range capabilities.

The average size of aircraft inthe U.S. commercia airlinefleet, as measured by seating capacity,
has continued to grow over the last 18 years, but slowed after airline deregulation as a result of
the development of hub-and-spoke systems and the entry of short-haul, regional carriers.”® New
product devel opment within the 100-seater market highlightstheimportance of short-haul aircraft,
and is expected to be important to airlineswishing to: 1) replacetheir current, smaller aircraft; 2)
provideincreased flight frequency on existing routes; and 3) expand their route structureinto new,
but growing markets.

4 Practical concerns include takeoff and landing times that are both within acceptable hours (e.g.,
neither isat 4:00 am.); environmental concerns include the closure or reduction of operations during
certain hours because of noise considerations. Boeing officials, interview by USITC staff, Sesttle,
WA, Feb. 10-12, 1998; and European industry officias, interviews by USITC staff, London, Brussels,
Bonn, and Paris, Mar. 30-Apr. 3, 1998.

% Boeing, 1998 Current Market Outlook, p. 30.

% Compiled from responses to USITC airline questionnaires, Feb. 1998.

"7 Examples include Boeing's 727-100 (94 seats) and McDonnell Douglas's DC-9 Series 10 (80
seats). The Boeing 727-100 and the DC-9-10 had ranges of over 1,100 nautical miles (with 18,000-
29,000 pounds of payload). John W.R. Taylor, ed., Jane’s All the World’s Aircraft, 1974-75 (London:
Jane' s Y earbooks, 1975).

8 The average number of seats per aircraft in the U.S. commercia airline fleet increased by 20
during 1978-83. Excluding new small regional carriers, the average number of seats per aircraft
increased by only 6.9 during 1983-96. Including the small regional carriers, average seating
capacities actually fell by 4.5 seats. Federal Aviation Administration, FAA Aviation Forecasts:
Fiscal Years 1997-2008 (Washington, DC: FAA, 1997), p. I11-29.
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Thenew 100-seat aircraft liesbetween aircraft model sgenerally associated withthe LCA industry
and the smaller model's used by regional airlines.”™ One of the most important factors contributing
to the historical distinction between regional and LCA models were the “ scope clauses’ found in
major airlines' labor contracts. These clauses continue to preclude pilots of regional aircraft for
major airlines subsidiaries from flying aircraft with more than 70 seats (without being
compensated at rates commensurate with the higher wages paid to pilots flying larger LCA
aircraft), and effectively provide an upper limit on the size of aircraft that can be used by the
regiona carriers. Because scopeclauseslimit most airlines' ability to operateaircraft modelsboth
above and bel ow the 70-seat threshold, advantages associated with a family of aircraft between
50-100 seats are aso limited.

A number of factors have contributed to an easing of scope clause limitations. In response to
competition from low-cost and regional carriers, major airlines have started or expanded the use
of subsidiary or affiliated carriers. This has allowed major carriers to expand their feeder
networkswhilereducing coststo better competewith |ow-cost andindependent regional carriers.”
Asdemand for such service has grown, the size of aircraft used hasincreased, pushing against the
capacity barriers of the scope clauses. Aircraft manufacturers are responding by attempting to
provide afamily of aircraft that spansthe 70-seat range. The market segment these changes have
exposed is referred to as the 100-seat market. As a result, the distinction between the products
of LCA manufacturers and of regiona aircraft manufacturers is becoming less obvious.

Analysis of the Market

To correctly characterizethe 100-seat market, it isimportant to determinethetypesof aircraft that
airlines consider for this segment, i.e., which aircraft the 100-seat aircraft will compete against
for market share. Since the new 100-seat airliners are larger than aircraft traditionally used by
regiona airlines and small relative to aircraft used by major commercial airlines, it is not readily
apparent to which market segment this type of airliner belongs.”** Therefore, the following
analysis of the narrow-bodied aircraft market considers whether the 100-seat aircraft is best
described as: 1) indistinguishable from the general LCA market; 2) part of anewly emerging 70-
to 120-seat market segment; or 3) part of amature aircraft market.”? To group aircraft belonging
to each segment, the degree of product differentiation in the narrow-bodied aircraft market is

™ Regiona aircraft are also generally associated with turboprops whereas LCA are typically
powered by turbofan engines. However, this distinction is increasingly outdated as regional airlines
have moved toward dlightly larger aircraft powered by turbofan engines, a change partly due to
passenger preferences for jet, rather than turboprop aircraft. Turboprop avoidanceis discussed in
Ghobrial and Soliman.

9 Though scope clauses continue within the industry, large commercial airlines are using
100-seat aircraft to compete with emerging low-cost carriers because pilot wages are somewhat lower
for smaller aircraft. Boeing officials, interviews by USITC staff, Seattle, WA, Feb. 10-12, 1998.

™ Industry sources also indicated difficulty in categorizing the newly proposed 100-seat aircraft,
and were therefore unable to provide a clear answer to the question about market segmentation.
European aerospace industry officials, interviews by USITC staff, London, Brussels, Bonn, and Paris,
Mar. 30-Apr. 3, 1998.

"2 A complete description of the analysis and methodology associated with the 100-seat market
definition is contained in Appendix H.
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identified by focusing on specific product characteristics of aircraft models™ and comparing them
to a set of characteristics that might be required by airlines wishing to purchase new aircraft.
After analyzing alarge number of product characteristics typical of narrow-bodied aircraft, the
results of the analysis suggest that two dominant characteristics--capacity and range--appear to
be sufficient to group airliners.

Because larger commercial airlines traditionally operate only larger jet aircraft, including a
number of models in or near the upper range of the 100-seat market,”* it may seem logicd to
consider the 100-seat aircraft as the smallest unit in the LCA industry. However, because each
LCA airframe currently being produced with lessthan 125 seatsisasmaller version of an aircraft
designed to carry a larger passenger load,”™ such shortened LCA cost more to operate than
aircraft optimized for the 100-seat range. Another argument against categorizing 100-seat aircraft
as part of the LCA market is that manufacturers producing aircraft for this segment have been
largely regional aircraft makers.”®

Results of the analysis indicate that proposed new 100-seat programs are best described as a
separate nicheinthemarket for airliners. Based on the market segmentation analysis, the narrow-
bodied jet aircraft market appears to have at least a three-tiered structure, including a market
segment for aircraft with lessthan 70 seats, the newer “ 100-seat” segment encompassi ng narrow-
bodied aircraft with 70-120 seats, and the segment consisting of remaining narrow-bodied L CA.
Further supporting the idea of a separate market segment, all current manufacturers of turbofan
aircraft either produce aircraft that areall larger or all smaller than 70 seats. To date, commercial
models produced by Boeing, Airbus, the former McDonnell Douglas, and British Aerospace
Regional Aircraft/AV RO are configured with 70 or moreseats, whereasBombardier, EMBRAER,
and Fairchild-Dornier produce models that al have fewer than 70 seats.”*” Moreover, where the
new 100-seat aircraft were found to be most similar to in-service regiona and LCA aircraft
models, those regional and LCA models are generally no longer produced.”®

Factors Affecting Projected Demand

Demand for 100-seat aircraft isdriven by several factors, including the replacement of aircraft in
the existing global fleet, abroadening of the air transport market, and shiftsin the airlineindustry
route structuretoward increased frequency and direct routing. Accordingtoindustry sources, only
now have these factors of demand formed a base large enough to support the launch and

3 Specifically, this encompasses all available turbofan/jet narrow-bodied aircraft with seating
capacities above 32 passengers, and a select number of newly-proposed like aircraft.

"4 These include the Boeing 737-500 (108 seats), Boeing 737-200 (115 seats), Boeing 737-300
(128 seats), Airbus A319-100 (124 seats), and McDonnell Douglas MD-87 (109 seats), and DC-9-40
and -50 (132 seats). Only the 737-500, 737-300, and A319-100 remain in production. Paul Jackson,
ed., Jane’s All the World’s Aircraft (Surrey, UK: Jane’s Information Group Limited, various years).

™5 Jackson, ed., Jane’s All the World’s Aircraft, 1996-97, various pages.

6 Examples of such producer’s models include British Aerospace’s AV RO products (70-128
seats), and Fokker’s F-28, and F-70 and F-100 (70-100 seats).

"7 Fokker was the only manufacturer producing turbofan aircraft that spanned the 70-seat
threshold, but the company is in bankruptcy and is currently being liquidated. NB: No causality can
be inferred between Fokker’ s bankruptcy and the fact that it was the only aircraft producer with a
product line that spanned the 70-seat range.

8 One such example is the Fokker 100.



production of newly designed 100-seat aircraft models, ™ where profit marginsaretypically small.
The combined effect from multiple demand sources may allow sufficient production for
manufacturers to take advantage of increasing returns to scale in the manufacturing process.

Thefirst important factor in this market is demand derived from the replacement of older aircraft,
gtill in operation, that fall within the 100-seat market.”® Sixteen older aircraft models with
capacities of 70-124 seats are a part of world airline fleets, accounting for 2,217 aircraft in
1997.7* Although new 100-seat programs will initially face price competition from such older
modelsin the used aircraft market, over the long term, new programswill enjoy reasonable levels
of demand resulting from the replacement of these older aircraft.”? The decision to replace is
largely influenced by operating costs but is also affected by important changes in the regulatory
environment, such as the requirement to modernize older, Stage 2 aircraft to meet more stringent
noise pollution standards. To satisfy these standards, airlines may either purchase new Stage
3-compliant aircraft or install noise reduction kits or new engines on existing aircraft. Many of
the 100-seat aircraft modelsin service fail to satisfy current Stage 3 noise pollution standards;"?
therefore, the replacement decision will be contingent on both price and operating costs of newly
produced aircraft as well as the costs of modifying older airplanes.™

Second, income and population growth in smaller or emerging markets will increase demand for
servicein those markets, generally leading to the replacement of small regiona aircraft by larger
aircraft. Likewise, income growth in devel oping countries may provide a substantial market for
100-seat aircraft if those markets mature in a pattern smilar to those in developed countries,
which generally started with smaller capacity aircraft and moved up to larger airframes as the
market expanded.

Third, if airlines increasingly compete on the basis of convenience, the smaller 100-seat aircraft
will become more important in establishing airline route structures that accommodate greater
frequency of service and direct routing. The improved efficiency of new purpose-built 100-seat
aircraft designs(relativeto thosethat are smaller versions of larger aircraft) will also permit LCA
manufacturers to broaden their product offerings to airlines wishing to efficiently optimize their
aircraft fleetsto provide lower-cost, higher-frequency service.” Finally, the proposed designs of
the 100-seat aircraft open the possibility of profitable service to new city-pairs. It isdifficult to
predict the emergence of new economic activity where none was previoudly present, but new

° European aerospace industry officials, interviews by USITC staff, London, Brussels, Bonn, and
Paris, Mar. 30-Apr. 3, 1998.

™ These aircraft will replace the DC-9, MD-80 through -87, Boeing 727-100 and
737-100, Fokker F28, and the early BAe-146 models.

2 Jet Information Services, World Jet Inventory: Year-End 1997; and World Jet Inventory:
Year-End 1995 (Woodinville, WA: Jet Information Services, Inc., 1998 and 1996).

2 This result also is projected in all manufacturer market analyses.

2 Derived from data available from Jet Information, World Jet Inventory: Year-End 1997.

24 Airbus Industrie North America, interview by USITC staff, Herndon, VA, Oct. 23, 1997.

2 The new 100-seat aircraft may overlap the current offerings of Boeing and Airbus at the 120-
seat size, which could affect the timing of the final versions that are manufactured. It also remains to
be seen whether the new aircraft in this market will have commonality with current LCA products. If
S0, these aircraft will be more easily categorized as LCA.
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service is possible both because of airline entry spurred by lower-cost turbofan aircraft,’® and
because new modelsdesigned for short-range, high-frequency route structureswill facilitate more
direct routing of flights.

In its annual analysis of global demand for aircraft, Airbus projects a demand for at least
2,124 aircraft in the 70- to 100-seat range,”* accounting for 12 percent of the total market for
LCA during 1998-2017.”® Boeing partitions the market for smaller turbofan aircraft into two
groups--aircraft in the 50- to 90-seat range and those with 91-120 seats; during 1998-2017,
deliveries are forecast at 1,578 and 2,127 aircraft, respectively,’® for a combined market share
of just over 21 percent. The primary obstaclesto these positive demand prospectsfor the 100-seat
aircraft are the cost of the newer aircraft and availability of financing to airlines. Because of the
availability of used aircraft modified to satisfy the more stringent noise pollution standards, new
aircraft will haveto be competitively priced and offer significant operating cost advantagesto gain
widespread acceptance. Moreover, the production cost of a100-seat aircraft remains problematic
for al manufacturers, because systemsare similar to and generally asexpensive asthose on larger
aircraft, but the 100-seat aircraft must have a lower purchase price than larger aircraft to be
competitive.

Producers and Potential Producers of New 100-Seat Aircraft

Because of theinterest of anumber of producersin developing new aircraft to addressthis market
segment, competition likely will be stronger than in most other segments, and is likely to place
producers of LCA in direct competition with severa regiona aircraft manufacturers aso
developing aircraft of thissize. Entrants and potential entrants into the 100-seat market include
the traditional Western LCA manufacturers,” aircraft manufacturers that currently produce
regiona jet transport aircraft, and producers based in severa countrieswhose governments have
shown an interest in promoting the manufacture of aircraft.

Inthe 100-seat market, Boeing will gainfirst-mover advantageswith the 717-200 aircraft acquired
fromMcDonnell-Douglas; neverthel ess, Airbuswill likely enter thisnichewith ashortened version

%6 guch was the case in the early 1990s with AirTran and Kiwi Airlines, two companies that were
able to enter the market because of the availability of relatively inexpensive, previously-owned
aircraft.

2" The forecast demand for 2,124 (1,649 new) 70- to 100-seaters does not represent the total
demand for aircraft in these size categories, because demand from smaller airlines and current
turboprop operatorsis not included in the Global Market Forecast. Airbus, Global Market Forecast,
1998-2018 (Blagnac, France: Airbus Industrie, Apr. 1998), p. 41.

28 By dollar value, purchases of aircraft in this category represent just 3 percent of the total
business volume. Airbus, Global Market Forecast, 1998-2018 (Blagnac, France: Airbus Industrie,
Apr. 1998), p. 45.

2 Boeging Commercial Airplane Group, 1998 Current Market Outlook (Seattle, WA: June 1998),
p. 49.

0 Currently, established manufacturers participate in this market with variants of aircraft
optimized at a higher seat capacity. For example, Boeing manufactures the 737-500 and -600, which
are available with 108 seats, but were not originally optimized for this market. This also appliesto
Airbus' s A319 (124 seats), which is a shortened version of the 150-seat A320.
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of an existing mode!, the A318.”' The purpose-built 717-200 is likely to provide airlines with
significant operating cost advantages over a derivative, but the Airbus model is likely to offer
greater commondity with other Airbus models than the 717-200 will have with the Boeing fleet.
Boeing has targeted the plane for the regional jet market.”®? The Boeing 717-200 will typically
seat 106 passengers in a two-class configuration, or 117 passengers in a single-class
configuration. To increase the aircraft’s market appeal, modifications on this basic design will
alow it to seat 70-130 passengers.”® Another producer, British Aerospace, has manufactured
turbofan regional aircraft since 1983 under both itsBAeand AVRO names. It currently produces
aircraft seating 70 to 128 passengers. Through 1997, BAe has delivered 317 regional jets.”*

Airbus was strongly pursuing this market with development of the AE-31X in a consortium
involving Airbus Industries Asia, Aviation Industries of China, and Singapore Technologies Pte
Ltd.” The consortium was expected to represent an important player in the 100-seat market, as
significant Chineseinvolvement waslikely to haveinfluenced Chineseairlinesto select thisaircraft
over potential alternativesto supply their large domestic market. However, questions regarding
production arrangements were not resolved satisfactorily, and the program was canceled in July
1998. Thecancellation of the AE-31X 100-seat program may result inincreased market potential
for other emerging 100-seat producers.

Russian producer Tupolev has also been developing a 100-seat aircraft,” the Tu-334, in 72- to
126-seat configurations, but as aresult of undercapitalization, the aircraft’ sfirst flight has been
considerably delayed. Tupolev hasyet to produce an aircraft certificated for the Western market.
Oncecertificated by Western airworthinessauthorities, Tupolev will require significant additional
resources to gain widespread acceptance of the Tu-334, including a reliable global service and
parts network as well as alevel of capitalization necessary to assure aircraft purchasers of the
long-term viability of the manufacturer.”™’

Smaller, regiona aircraft manufacturers that have considered 100-seater programs include
Bombardier (Canada) and EMBRAER (Brazil). Each company currently builds a 50-seat
turbofan aircraft.”® In January 1997, Bombardier announced the launch of the 70-seat Canadair
Regional Jet Series 700, which isan expanded version of its 50-seat aircraft. Mitsubishi (Japan)

3 The A318 will be a shortened version of the A319, which isitself a shortened version of the
A320.

2 According to Boeing, this market demands full-size jetliner comfort, low operating costs, high
schedule reliability, efficient short-hop service, short-field operations, fast turnaround at airport gates,
and the ability to sustain numerous flights daily. Found at Internet address http://www.Boeing.com/
commercial/717/index.html, retrieved July 6, 1998.

8 “MD-95 Re-emerges as Boeing 717,” Flight International, Jan. 14-20, 1998, p. 4.

3 Jet Information, World Jet Inventory: Year-End 1997, p. 14.

™ This consortium is described more fully in Chapters 3 and 5.

% See Chapter 4 for a further discussion of Tupolev’s product line.

3 European aerospace industry officials, interviews by USITC staff, London, Brussels, Bonn, and
Paris, Mar. 30-Apr. 3, 1998.

% EMBRAER has chosen not to compete immediately in the 70-seat market, announcing in
September 1997 that it will produce a 37-seat aircraft instead. This decision is partly based on the
constraint that EMBRAER cannot use the current 50-seat aircraft’ s fuselage or wing on a 70-seat
airplane. Consequently, the design will require an al-new aircraft, significantly raising the price of
entry into this market. EMBRAER is currently engaged in discussions with Korean and Swedish
firms as it seeks risk-sharing partners for the larger aircraft.
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has aso had discussions with Canadair about the use of Canadair’s newly designed wing on a
family of 100-seat aircraft.”

Fairchild-Dornier is developing a new 32- to 34-seat turbofan aircraft, the 328JET, and has
announced two additional regional jet programs; oneinvolves stretching the current 328JET from
32 seats to 42 seats and the second (already launched) will introduce three new aircraft: a 55-
seater, a 70- to 75-seater, and a 90-seat model.”° These programs will be developed in ajoint
arrangement with risk-sharing partners.” Other companies considering a regiona jet (or
participation in aprogram) include PT Industri Pesawat Terbang Nusantara (IPTN) (Indonesia)
and Saab (Sweden). Indonesia hasindicated its desire to bring to market the IPTN-designed N-
2130 turbofan, a 104- to 132-seat aircraft that began as an outgrowth of its N-250 turboprop.™?
Although Saab announced it will cease production of its new Saab 2000 turboprop aircraft, it has
discussed the possibility of partnering with other aircraft manufacturers to produce regiona jet
aircraft.”®

Effect on the LCA Industry

The results of the analysis indicate that the new 100-seat programs proposed by Boeing and
Airbus represent expansion into market areas that could position existing LCA manufacturers
against a new group of competitors. The entry of broad-based LCA manufacturers into this
product niche may significantly affect the competitiveness of existing regional aircraft
manufacturers serving thismarket, and hei ghtened competition may also makeit moredifficult for
new producersto succeed. Based on their superior resources, Boeing and Airbus could establish
control of this market. However, newer entrants into this market that arise from the ranks of
regiona jet manufacturers may have some advantage based on their knowledge of the market and
prior experience building similar smaller aircraft.

Market for LCA with 500-Seat or Greater Capacities

Definition of the Market and Product

Both Boeing and Airbus are actively investigating the prospectsfor an emerging market for ultra-
high capacity aircraft. Thisnew aircraft hasbeen variously named the ultra-high capacity aircraft,
the new large aircraft, and the very large aircraft. The unique combination of characteristics of
this new type of airplane defines this particular market segment. Expected to operate on routes
currently being serviced by the largest existing aircraft, the new aircraft will have passenger

™ Thiswing is currently incorporated on its Global Express business jets.

™0 Gregory Polek, “Fairchild Dornier launches new jets,” Aviation International News,
June 1, 1998, pp. 1, 42.

1 bid.

™2 The recent macroeconomic crisisin Indonesiawill likely delay development for a number of
years. See Chapter 5 for afurther discussion of the Indonesian aerospace industry.

3 Although Saab will cease production of smaller regional aircraft in mid-1999, product support
will be continued. Found at Internet address http://www.aerokurier.rotor.com/akNachr/AKNACHF/
AenVerehtm, retrieved on July 6, 1998.

6-9



capacities beyond any currently available. Therefore, it is being designed for city-pairs with
extremely high passenger volumes and/or limited possibilities for increased flight frequencies. A
second important characteristic of the new 500-seat aircraft is the lower cost per seat-mile
generaly associated with larger aircraft. To date, potential aircraft models that might enter this
market segment remain in the research and design stages.

Factors Affecting Projected Demand

Because of the aircraft’s size and the over-$200 million projected purchase price, the number of
delivered 500-seat aircraft is expected to berelatively small.”* Thisaircraft will initially address
only very high volume routes in which one or both arports on the route are experiencing
congestion, roughly 30-90 city-pairs, ademand base substantially smaller than any other segment
of the market. Since there are few dternatives to long-distance, high-speed air travel, the
continued growth of passenger air service and increasing congestion within the air traffic control
system indicate that higher-capacity aircraft will become an increasingly important part of the
LCA market. Although the initia launch of this aircraft is expected to be based on arelatively
small number of routes,”* Boeing estimates eventua deliveries of 368 ultra-high capacity aircraft
between 2000 and 2014, and Airbus estimates deliveries of 800 ultra-high capacity aircraft
through 2014.”® For all aircraft over 400 seats, including existing and new ultra-high capacity
aircraft, Airbus estimates total demand of 1,332 and Boeing estimates demand for 696 non-
replacement aircraft by 2017.

The differences between Boeing's and Airbus' s estimates of the 500-seat market are attributable
to their divergent views of the way airline route structures will continue to develop. Aggregate
passenger demand (revenue passenger-miles) can be estimated with a relatively high degree of
confidence. However, estimating demand for specific segments of the aircraft market is
considerably more uncertain because of the introduction of subjective factors, such as possible
changesin airlineroute structures. 1nthe 500-seat market, estimates of projected aircraft demand
are sensitive to whether the expected growth in passenger demand will be satisfied using currently
established route structures, or whether airlines further “fragment” ™ their service networks. For
example, fragmentation implies expanding U.S.-Europe service by adding a Chicago-Brussels
route rather than by increasing capacity on a New Y ork-Paris route.

Boeing' sprojectionsassumethat fragmentationwill continueto bean important element in market
expansions, resulting in lower estimates for the level of demand for 500-seat aircraft. Airbus's
projections of the size of the 500-seat market are higher because Airbusdiscountsairlines’ ability
to continually satisfy growing demand with added flights. Without increasing flights, airlinesmust
expand the seating capacity of aircraft fleets, resulting in higher demand projections for 500-seat
aircraft.

™4 Aerospace and airline industry representatives, interviews by USITC staff, Seattle, WA,
Feb. 10-12; London, Mar. 30 and May 22; and Paris, Apr. 2, 1998.

™5 Aerogpace and airline industry representatives, interviews by USITC staff, London, Mar. 30
and May 22, and Paris, Apr. 2, 1998.

& Airbus, Global Market Forecast, 1998-2018, p. 41; and Boeing, 1998 Current Market Outlook,
p. 49.

™ |bid. This category would include existing models of 747s, 777s, A330s, and A340sin high-
density configurations.

™8 Fragmentation involves the use of alarger number of point-to-point routes between markets.
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Althoughlong-term market projections may suggest sufficient demand to warrant the devel opment
and production of an ultra-high capacity commercial aircraft, industry sources indicate that the
market may not be large enough to support more than one manufacturer.*® If the market can
profitably support only one producer, the producer able to move into this market first will gain a
significant long-term advantage.™® Therefore, the decision to move toward the launch and
production stages of either a derivative or new aircraft may be strongly influenced by the desire
for first-mover advantage, anticipated benefits from bundling™" aircraft sales, and expectations
of demand growth that exceed current projections.

Approaches to the 500-Seat Market: Boeing and Airbus

At present, Boeing and Airbus are pursuing very different approaches to the development of an
ultra-high capacity commercial aircraft. Airbusisfocusing on the development of a completely
new aircraft, whereas Boeing is concentrating its efforts on the devel opment of modified versions
of itsexisting 747 airframe.” Boeing is considering aversion of the 747-400 with 416 seats and
arange of 8,800 nautical miles, aswell as an additiona stretched version, with 500 seats and a
range of 8,600 nautical miles.”* Boeing already producesthe 747-400“Domestic,” aspecial one-
class, high-density, limited-range 747-400 derivativewith 568 seats, which wasordered by severa
Japanese airlines.”™

Currently, Airbus does not have an aircraft model with typical capacity in excess of 378 seats, a
segment that has been solely supplied by Boeing's 747. Without an existing model to modify,
Airbus has begun development of a completely new design to address the over-500-seat segment
of the aircraft market. Called the A3XX-200 and A3XX-300, these aircraft are projected to seat
between 555 and 656 passengers in atypical three-class configuration.”® The aircraft will have
the capacity to seat up to 1,000 in ahigh-density, one-class configuration,”® with range estimates
projected at 7,650-8,750 nautical miles. The design of this ultra-high capacity aircraft is likely
to be decided in conjunction with the possibility of designing asmaller derivative that will alow
Airbus to compete with a stretched Boeing 747 moddl.”™ The lack of alarge capacity airliner
currently places Airbus at a disadvantage when proposing package deals to airlines. Although

™ Aerospace and airline industry representatives, interviews by USITC staff, London, Mar. 30
and May 22, and Paris, Apr. 2, 1998.

™ Thisis called the first-mover advantage and is characterized by economic structuresin which
there are: 1) alimited number of possible entrants, 2) productivity gains through learning, or 3) scale
economies that confer cost or market share advantages to the first movers or entrants in a market.

=t «Bundling” refers to the grouping of several different models of aircraft in one contract, and is
also referred to as a“ package deal .”

52 The minimum requirements of an all-new, clean-sheet aircraft may increase the price of the
new product above what Boeing expects the market is willing to pay for this aircraft type.

%3 Polly Lane, “Boeing Studies Stretching Its 747 Jetliner,” The Seattle Times, June 2, 1998, found
at Internet address http://www.newsedge, retrieved June 3, 1998.

% Jackson, ed., Jane’s All the World’s Aircraft, 1997-98, p. 597.

™ A typica three-class configuration consists of first, business, and coach classes.

™ Jackson, ed., Jane’s All the World’s Aircraft, 1997-98, p. 184.

" The manufacturer’ s choice of specifications (range and capacity) for this aircraft depends on
two offsetting factors. The more similar the specifications are to those of a competitor’s aircraft, the
smaller profits per sale are likely to be because the purchaser has a similar alternative. However, the
more differentiated the specifications are from those of other aircraft at the upper end of the
established market, the higher the profit potential per sale, but the smaller the demand base.
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uncertainty exists regarding development costs and the price and specifications of the final
product, industry sources state that Airbus must have anew aircraft at the upper end of the LCA
market to extend its product family.”®

Effect on the LCA Industry

Thefinal outcome in the 500-seat segment may have significant long-term implications for LCA
producers, suppliers, and the airlines. The eventual competitive scenario in the 500-seat market
will be contingent on the ultimate number of producers of such an aircraft, that is, whether there
isatwo-producer scenario, whether there is one producer, or whether a cooperative arrangement
emerges.” In genera, the effect on suppliers and the effect on airlines will be similar for all
scenarios.

With two 500-seat aircraft programs/producers, the impact on suppliers and airline customers
generadly will be positive; there will be additiona opportunities for LCA suppliersto participate
in one of the 500-seat programs, and airlines should benefit since orders can be open to
competition between producers.”® The impact on LCA producers if two 500-seat aircraft
programs are launched depends critically on the ultimate size of the market for this aircraft, and
first-mover advantage. If total demand in this market segment is actually large enough to
accommodate two producers, each will benefit less than if it were the sole supplier, but will not
be as disadvantaged as it would be in a scenario in which the market is not large enough for two
500-seat programs. Inthelong run, however, given the relatively low levels of projected demand
and current production technology, a two-producer outcome may be somewhat unlikely.”!

If ultimately asingle 500-seat program is brought to market, both suppliersand airlines generally
will be at a disadvantage vis-avis atwo-supplier scenario. Airlines will face asingle seller and
sowill beableto demand fewer price concessions, quality improvements, or design modifications.
Suppliers will face a single buyer of components for that program, allowing the producer to
extract more concessions than would be expected in atwo-program market. The relative impact
on the two LCA producers in a single-program market obviously depends on the identity of the
one producer that brings the product to market and the viability of the program that is finally
developed. Moreover, because bundling of aircraft sales is common practice among aircraft
producers, and fleet commonality has been identified as afactor in fleet expansion decisions, the
sole supplier of a 500-seat aircraft will have an advantage with respect to overall salesto mgjor
global airlines.

%8 European airline official, interview by USITC staff, London, May 31, 1998.

™ Boeing and Airbus worked jointly on developing an ultra-high capacity aircraft beginning in
June 1994; however, the collaboration ended in mid-1995 with no substantial progress toward a
concrete product specification. Jackson, ed., Jane’s All the World’s Aircraft, 1996-97, p. 164.

0 An offsetting effect for airlinesis that, to the extent that two suppliers reduce the economies of
scal e associated with the production of these aircraft, the costs of production will be higher for each
copy produced. However, airlines are disadvantaged with two producers only if the cost savings
associated with one producer were to be passed on to the airlines--a possibility that is not viewed as
likely by the industry.

6! European aerospace and airline industry representatives, interviews by USITC staff, London
and Paris, Mar. 30, Apr. 2, and May 22, 1998.
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If ajoint development and production agreement among the LCA manufacturersleadsto asingle
supplier outcome, thereareno clear advantagesor disadvantagestotheindividual LCA producers.
Therdativeimpact of producerswill depend primarily on how thejoint arrangement isorganized.
Airlines and suppliers will again face a single source for 500-seat aircraft, putting them at a
disadvantage relative to the LCA producer.

External Factors Affecting the Global LCA Market

External factors,’®® such as new bilateral agreements that govern international traffic and
developmentsintheair traffic control system,”® may also have asignificant impact on the market
for LCA. New bhilateral Open Skies arrangements are being negotiated to increase the freedom
of airlinesto choose and expand service on internationa routes, and through the eventual adoption
of freeflight, theair traffic control system isexpected to handleincreased air traffic capacity. As
these changes are implemented, they will affect airline flight frequency and routing, helping to
determine the number and types of aircraft commercial airlines will operate.

Open Skies

An Open Skies bilateral air service agreement enables airlines from one country to fly to any city
inthe other country as often asthey wish, extend flightsto third countries, al so known as* beyond
rights,” and jointly market their servicesin code-sharing arrangements.” Generally, however, the
accepted definition of afully liberalized Open Skies agreement does not allow cabotage,” nor
does it incorporate provisions on foreign ownership and control of U.S. carriers. The U.S.
Department of Transportation (DOT) definesafully liberalized Open Skies agreement to include:

. No limits on the number of airlines designated by either country
. Unrestricted capacity and frequency on all routes

. Unrestricted route and traffic rights, including no restrictions asto
intermediate and beyond points

. Pricing flexibility

. Libera charter arrangements

82 Factors external to the LCA market are those factors not directly driven by the market for
aircraft, but are regulatory practices and policies set by governmental and official bodies of the air
transport industry.

83 Air traffic control systems regulate the number of aircraft that can safely operate in a particular
airspace.

8 A code-sharing arrangement is an alliance between airlines whereby airlines share reservation
computer codes, coordinate flight schedules, and allow single payments through either carrier for
connecting flights to facilitate faster, more efficient transfer of passengers to final destinations.

" Cabotage is the transport of passengers between any two points in the same country. Therefore,
Open Skies agreements do not allow foreign carriers to transport passengers point-to-point within the
partner country.
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. Ability to convert earnings and remit in hard currency promptly and without

restriction
. Open code-sharing opportunities
. Self-handling provisions (the right of a carrier to perform and control its

airport functions in support of its operations)

. Ability of carriers to enter freely into commercial transactions related to their
flight operations

. Explicit commitment to nondiscriminatory operation of and accessto
computer reservation systems

. The option to exchange “seventh freedom” " rights for scheduled and charter
all-cargo service ¢’

Potential Benefits

Government perspective

The U.S. Government expects Open Skies agreements, asoutlined above, to increase competition,
decrease fares and freight rates, and increase trade and tourism in signatory countries.”® Such
agreementswill increase accesstointernational marketplacesand createadditional airlineindustry
related jobs. For example, according to the DOT, the transborder agreement with Canada’™® has
resulted in an addition of $2 billion into the combined economies of the United States and Canada,
and will expand economic activity by $15 hillion by the year 2000.”° Similarly, studies on the
effects of an Open Skies agreement between the United States and Japan concluded that an
agreement with beyond rightsto other Asian markets would result in increased economic activity

" The “seventh freedom” is the right of one country’s carriers to carry traffic between two foreign
countries on a service with no connection to the home country.

67 Office of the Assistant Secretary for Aviation and International Affairs, “Elements of Open
Skies,” found at Internet address http://www.ostpxweb.dot.gov/aviation/IntAv/OpenSky.htm,
retrieved Sept. 22, 1997.

8 U.S. Department of Transportation (DOT) representative, telephone interview by USITC staff,
Jan. 15, 1998.

™ The United States signed an open transborder agreement with Canada in February 1995 that
does not grant beyond rightsto U.S. carriers.

" Federal Aviation Administration (FAA), 21 Annual FAA Commercial Aviation Forecast
Conference: Proceedings, FAA-APO 96-3, (Washington, DC: Office of Aviation Policy and Plans,
1996), p. 20.
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and U.S. jobs based on expanded traffic between the two countries.”* However, the studies did
not consider the capacity constraints of Japanese airports nor did they account for the possibility
of an agreement like that eventually reached between the United States and Japan, which falls
short of full Open Skies.

Airline perspective

A full Open Skies agreement permits air carriers to utilize the most cost-efficient aircraft for
individual routes without limitations by governments, allowing them to provide levels of service
commensurate with market demand.””? Asaresult, airlines anticipate increased demand for LCA
in previously restricted markets. However, the benefits of Open Skies are likely to be less
significant in markets with considerable capacity constraints, existing liberal access, or a small
number of dominant carriers that may control sufficient takeoff and landing dots to prevent
entry.””

The Open Skies agreements in place enable airlines to use any-sized aircraft without restriction
in service to/from the signatory countries. Airlineswill ultimately use those aircraft that best fit
the economicsof each route, making it difficult to predict which sizeaircraft will be most affected.
Airlinesthat place moreimportance on beyond rights than increased accessto acountry may seek
to establish distribution networks’™ in certain countries, utilizing smaller aircraft to transport
passengers to third countries. For example, U.S. airlines carry approximately 1.4 million
passengersannually between Japan and therest of the Asian market.”” Therefore, fifth-freedom’™
traffic with Japan isan important element of U.S. airline competition in thismarket, and inclusion
of beyond rightsfor existing traffic may allow U.S. airlinesto build an Asian Open Skies network.

Competitionislikely to belimited by capacity constraints, and theincreasing prevalence of airline
alliances suggests that the right to code-share may diminish the importance of beyond rights as
airlines establish service to new destinations through their foreign partners rather than creating

™ ACCESS U.S.-Japan, The Impact of Increased Passenger Flights to Japan on U.S.
Employment, found at http://www.accessusjapan.org, retrieved Dec. 18, 1997. The U.S.-Japanese
market encompasses 11 million passengers annually and over $10 billion in revenue; U.S. airlines
transport two-thirds of thistraffic. Paul Stephen Dempsey, “Flying into Trade Headwinds, Northwest
has Agenda in Pushing for Open Skies,” http://www.newsedge, retrieved Nov. 28, 1997.

2 Kang Siew Li, “Northwest to Make Comeback,” http://www.newsedge, retrieved June 26, 1997.

" Compiled from responses to USITC airline questionnaire, Feb. 1998.

" These networks would differ from hubs because flights must originate from the United States.
The right to establish foreign hubs is a seventh freedom right and is not part of a standard Open Skies
agreement.

™ JA. Donoghue, “ Getting a Grip on the Gripes,” Air Transport World, Feb. 1996, p. 51.

" The five freedoms of air transport were a result of the Chicago Convention of 1944. They
pertain to the right to (1) fly over another nation, (2) land in another nation without picking up or
disembarking passengers, (3) disembark in another nation passengers that boarded in the carrier’s
home country, (4) carry passengers of another nation to the carrier’ s home country, and (5) carry
passengers from one foreign country to another. Governments can choose to either grant or deny any
of these freedoms, and thereby partialy or fully restrict the access of carriersto their airspace. In
Open Skies agreements, beyond rights refer to fifth freedom traffic. Not formally part of the original
convention, the sixth freedom is the right to carry traffic between two other countries viaan airport in
acarrier’sown territory. The seventh freedom right to provide stand alone service between two
countries also is not formally part of the original convention.
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new sarvicethemsalves.””” To the extent that competition intensifies, theimportance of operating
costs could become a greater factor in choosing aircraft, which could spur demand for LCA with
lower operating costs.””®

Passenger perspective

As Open Skies agreements encourage new routes and alow greater flight frequency, travelers
using internationa air transportation will benefit from higher levelsof convenience (e.g., agreater
number of direct flights) and possibly lower fares dueto increased competition on specific routes.
For example, sincethetransborder agreement””® between the United States and Canadawas signed
in February 1995, traffic has increased by 28 percent, 17 additional U.S. cities have received
nonstop scheduled or charter services, and fares have decreased in the top 50 markets by an
average of 22 percent from February 1995 through February 1997.7%°

Global Implementation Status

Recent U.S. efforts to liberaize globa aviation services have yielded agreements with many
countries. On March 31, 1992, the U.S. Secretary of Transportation announced the first in a
series of initiatives that led to the Open Skies Initiative in Europe and agreements with
12 European countries.”™  In 1996, the United States launched the U.S.-Asian Open Skies
Initiative, resultingin agreementswith several Asian-Pacific nations, including Singapore, Taiwan,
Brunei, Maaysia, and New Zealand. Six Latin American countriesand Arubasigned agreements
with the United States during 1996-97. To date, the United States has signed 32 full Open Skies
agreements and a number of partial air service agreements.

In June 1997, the United States proposed a set of talkswith other nations designed to work toward
an open global market in international aviation services. At present, the United Statesisinvolved
intalkswith the United Kingdom and Italy, and recently concluded agreementswith Japan, Koresa,
and France. Theseagreementsliberalizeair traffic but are not full Open Skies agreements.” For
example, only the three so-called incumbent U.S. carriers (Northwest Airlines, United Airlines,
and Federa Express) may fly between any U.S. city and any Japanese city, as can All Nippon
Airways and Japan Airlines.

U.S. negotiations with the United Kingdom remain deadlocked over issues pertaining to the
proposed aliance between British Airways and American Airlines. The U.S. Government has
made an Open Skies agreement a precondition for approval of the proposed alliance, whereas the
European Union (EU) Commission has cautioned that an alliance would provide the two airlines

" Compiled from responses to USITC airline questionnaire, Feb. 1998.

8 |bid.

" The transborder agreement does not alow beyond rights.

8 Statement of Theodore E. Mathison, Executive Director, Maryland Aviation Administration,
Airports Council International, testimony before the U.S. House Aviation Subcommittee of the
Transportation and I nfrastructure Committee, July 31, 1997.

8 Angela Edwards, “Foreign Investment in the U.S. Airline Industry: Friend or Foe?’ Emory
International Law Review, Vol. 9, Fall 1995, No. 2, found at Internet address
http://www.law.emory.edu/El L R/volumes/fall95/edwards.html, retrieved July 15, 1997.

8 According to the aforementioned DOT criteria.
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with 60 percent of the scheduled passenger traffic to the United Kingdom.”® British Airways
currently controls sufficient landing dots at London’s Heathrow International Airport to hinder
competition with U.S. and other airlines, and the United States and the United Kingdom disagree
on the number of landing dots British Airways should cede.

Free Flight

Free flight is an air traffic management (ATM) concept that allows pilots, under certain
circumstances, to select their flight path and aircraft speed in real time, and file the most efficient
and economica flight plans, taking into account weather patterns and aircraft operating
characteristics.”® Asthe current air traffic control (ATC) system becomes overloaded because
of increased traffic volumes, and the U.S. National Airspace System (NAS) nears capacity in
some markets,” routings have become circuitous, resulting in significant delays. Under free
flight, pilots have the latitude to avoid congested airways and choose more direct flights with the
assistance of Global Positioning System™® (GPS) enhanced surveillance.”®  Air traffic managers
would imposerestrictions only to ensure aircraft separation, preclude exceeding airport capacity,
prevent unauthorized use of Special Use Airspace,”® and ensure flight safety. The effect on
demand for LCA will depend on the degree to which free flight works to expand the capacity of
air traffic systems, and the number of world regions that implement free flight. Free flight may
also have an effect on the demand for different types of aircraft. If amore efficient ATM system
encourages short-haul, direct flights, airlines may demand smaller aircraft in greater quantitiesin
order to increase flight frequency.

Potential Benefits

Government perspective

The U.S. Government’s stated goal's are to improve the safety and efficiency of the NAS,"® and
an air traffic control modernization plan implemented under afree-flight concept will bethe means
to achieving these goals. Automation and more precise location accuracy isintended to decrease

" Neil Buckley, “BA Accuses Brussels of Sloppiness,” http://www.newsedge, retrieved
Sept 6, 1997.

8 Currently, the FAA assigns a flight path between the airline-specified origin and destination.

" An FAA forecast projects U.S. domestic traffic growth of 3.9 percent per year from 1996 to
2015. FAA, 7" Annual FAA General Aviation Forecast Conference, FAA-APO-97-3, (Washington,
DC: Office of Aviation Policy and Plans, 1997), p. 69.

8 GPS uses a constellation of satellites and radio signals to determine the position, velocity, and
altitude of GPS-equipped aircraft.

8" GPS locates aircraft with precision, and aircraft are able to broadcast their positions
automatically (via datalink) to other aircraft and ATM centers, where computers monitor possible
flight path conflicts.

8 Special Use Airspace refers to airspace of defined dimensions wherein activities must be
confined because of their nature, or wherein limitations are imposed upon aircraft operations that are
not a part of those activities, or both. 14 CFR 73.3.

™ Final Report to President Clinton, White House Commission on Aviation Safety and Security,
Feb. 12, 1997.
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human error. For example, local areaaugmentation systems, which increase the accuracy of GPS
system ground stations, would increase the safety of the system, alowing precision approaches
to airports even in bad weather with limited visibility.”®

Airline perspective

Free flight may result in considerable savings for airlines by allowing them to use aircraft in the
mogt efficient manner--at the most optimal speeds, altitudes, and routes--rather than along rigidly
defined airways.”™* The resulting savingsin operating costs occur primarily in the form of lower
fuel costsand other costs related to the number of hours flown,” but the alleviation of congestion
and capacity constraintsin addition to the aforementioned savingsin time and fuel would increase
arlines’ ability to meet growing demand, and would work with Open Skies agreements to expand
air traffic.

However, uncertainty remains in the airline industry as to whether the funds for NAS
modernization will be available in the near future, and what the costs will be for arlines to
accommodate retrofitting and retraining. Airlines anticipate significant upgrade costs and expect
legidative delays with respect to the authorization of funds, making it difficult for them to justify
the scheduling of such upgrades.” Without a clear schedule of modernization, the benefits to
airlines of free flight may be delayed.”™

Passenger perspective

The potential benefits to passengers are primarily improved convenience and safety. The
forestallment of gridlock in the NASis an obvious benefit to the increasing number of passengers
traveling by air. Free flight may result in fewer delays, shorter flights, and increased safety.
Moreover, airlines may be able to provide passengers with a greater number of direct flights or
new service to more convenient airports.

Global Implementation Status

In 1994, the RTCA™® Free Flight Task Force, a joint government/industry body composed of
approximately 250 specialists from all facets of the U.S. aviation industry, was established to
study and make recommendations on free flight in the United States. At the same time, the
Commission on Aviation Safety and Security called for free flight implementation by the year
2005. In response to this directive, the FAA’s Flight 2000™ program was established to
reorganize airborne and ATC procedures and equip approximately 2,000 aircraft and air traffic
facilitiesin Alaska and Hawaii with the necessary avionics, with the FAA providing the shipsets

" EAA representative, telephone interview by USITC staff, Mar. 26, 1998.

*LYEAA and Aviation Community to Implement Free Flight,” FAA Press Release, Mar. 15, 1996.

2 Compiled from responses to USITC airline questionnaire, Feb. 1998.

3 | bid.

™ [bid.

™5 Formerly the Radio Technical Commission for Aeronautics, and unofficially known as
Requirements and Technical Concepts for Aviation since incorporation.

™ The program is estimated to cost $350-$450 million. David W. Robb and Bill Carey, “Flight
2000 and Beyond,” Avionics Magazine, June 1997, p. 22.
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of avionics and reimbursing the cost of installation.”” The project will determine the nominal
benefits of free-flight technologies and uncover some of the problems associated with making the
trangition from the current air traffic control (ATC) system to afree-flight ATM system.

The EU Commission is monitoring projects similar to Flight 2000 in Europe. However, the
programsin the United States and Europe have some differences. For example, becausethe FAA
favors a more advanced protocol, it does not conform to the International Civil Aviation
Organization standards™® of Aeronautical Telecommunications Network™ message-format used
by the EU.2° |f different systems areimplemented in Europe and the United States, the operating
costsfor airlinescould significantly rise, and the possibility of error by pilotsand the ATM system
could increase.

Implications for the Competitiveness of the U.S. LCA
Industry

100-Seat Programs

New 100-seat programs have the potential to increase global LCA demand by giving airlines a
more cost-effective means by which to respond to previously untapped markets. Since Boeing is
currently the only LCA manufacturer producing an aircraft specifically designed as a 100-seat
model, development of the airline passenger market for thisaircraft islikely to be of strong benefit
toBoeing andthe U.S. aerospaceindustry. However, this presupposesthat theaircraft can besold
a ardatively low per-unit price, necessary for the aircraft to succeed in the global market. A
new, competitively priced, 100-seat aircraft may enable a wave of airline entry based on lower
costs. It may also enable major airlinesto respond to increased competitive pressuresfrom lower-
cost airlines by employing aircraft specifically designed for the 100-seat market. These aircraft
will be used to service new markets, increase frequencies, and replace older aircraft on a more
cost-competitive basis.

Although Boeingsand Airbussintroduction of new 100seat aircraftgpesspal dire
expansion that could position the LCA manufacturers against additional competitors, this is
unlikely to put competitive pressure on the remainder of Boeing's and Airbus's product lines.
Instead, competition in the 100-seat market is likely to put comparatively more pressure on new
entrants and regiona airframers rather than on the established LCA producers, as anaysis
indicates that proposed 100-seat programs occupy a separate niche in the market for LCA.

™ Robb and Carey, p. 20.

™8 The International Civil Aviation Organization acted as a forum through which the world
aviation community adopted message-format standards. J.A. Donoghue, “Diverging Courses,” Air
Transport World, Mar. 1997, p. 65.

™ The Aeronautical Telecommunications Network is designed to facilitate communications
between aircraft and ground-based airline and air traffic control systems. “Report of the Federal
Internetworking Requirements Panel,” The Energy Sciences Network, found at Internet address
http://www?2.es.net/pub/nist/firp/firp-report.txt, retrieved Jan. 18, 1997.

80 j A. Donoghue, Diverging Courses, p. 65.
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Heightened direct competition among LCA and regional aircraft producers has the potential to
produce someindustry rationalization and resultin theattrition of weaker producers. However,
I - . o E - fa
direct competition hasthepotenttid togeneratlemoreforegn government involvementinthis
aircraft market.

500-Seat Programs

AsBoeing can devel op alower-cost derivative that can compete at the lower end of the market for
anew ultra-high capacity aircraft produced by Airbus, it isunlikely that Boeing’s dominancein
the over-400-seat market sector will bethreatened in the short to mid term. Neverthel ess, because
Airbus currently does not have an aircraft model with capacity typically greater than 378 sedats,
it may be competitively advantageous for the company to invest in the development of a larger
aircraft to gainfirst-mover benefitsin the potential market for aircraft with acapacity greater than
the current 747, and to compete at the high end of the market segment dominated by Boeing. The
ultimate effect of the development of ultra-high capacity aircraft programs on the U.S. LCA
industry issomewhat uncertain, however. The combination of an over-500-seat aircraft’ sgreater
capacity, limited number of congested high volume routes, and projected purchase price of more
than

$200 million® islikely to result in afairly small market for thisaircraft. Theimpact onboth U.S.
and foreign LCA manufacturers and suppliers will depend on the ultimate size of the market and
the characteristics of the particular aircraft that each producer brings to market.®%

External Factors

Although recent changes to external factors influencing the LCA market will aso affect the
competitivenessof L CA producersby influencing the size of the market for specific aircraft types,
such externa factors are not likely to affect Boeing and Airbus differently. Relative
competitiveness will depend on how well each producer can recognize and respond to these
structural changesthat will affect airline operations. For example, advancesin air traffic control
may allow airlinesto fragment service by temporarily improving airport capacity; thismay reduce
the immediate need for ultra-high capacity airliners but increase interim demand for 100-seat
aircraft. Nevertheless, in the longer term, demand for 500-seat aircraft will continue to grow if
infrastructure limitations remain.

81 Farly projections estimated a purchased price of $200 million in 1996 dollars. Anne Swardson,
Airbus: No. 2 and Flying Higher, Washington Post Foreign Service, Nov. 26, 1996, p. D-1, found at
Internet address http://www.washingtonpost.com/wp-srv/inatl/daily/dec/02/airbus/airbus.htm.

82 The range of possibilities includes the scenario that one or both producers may ultimately
decide not to bring an aircraft with these characteristics to market.
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CHAPTER 7
PRINCIPAL FINDINGS

Changing Structure of the U.S. and West European
LCA Industry

The current competitive environment of theglobal largecivil aircraft (LCA) manufacturing sector
is shaped by the duopoly created by the Boeing-McDonnell Douglas merger and the major
restructuring occurring at both Boeing and Airbus. During thistransition phase, both companies
have an opportunity to develop a competitive edge in the marketplace by increasing production
efficiencies and consolidating operations to reduce costs and gain or maintain market share.

Each company must overcome significant obstacles before its restructuring processis complete.
Although Boeing acquired a gresatly enlarged defense sector business to soften the cyclical nature
of the LCA industry (in addition to the expertise and capabilities of aformer competitor), Boeing
has had difficulties meshing the corporate policies and cultures of the two companies and
integrating their overall operations. Moreover, the emergence of production line problems at the
time of the merger has led to considerable financia losses for Boeing over the past year. The
company may aso have to cope with the dower response times and decreased flexibility inherent
in alarger and more diversified corporate structure.

At the same time, Airbus is attempting to rationalize its corporate structure to achieve greater
operating efficiencies and responsiveness. Its effort to create a single corporate entity will, if
realized, potentially lead to a more streamlined and cost-conscious firm. To accomplish its goa
of achieving maximum performance levels, Airbus will need to lift its internal restrictions on
operating flexibility--such as limitations on outsourcing and financing options--and resolve
deep-rooted partner differences. Airbus's responses to future market demands and cyclical
fluctuations may best demonstrate the company's ultimate ability to perform as a market-driven,
cohesive entity.

Price competition between Boeing and Airbus has intensified as the LCA market increasingly
focuses on unit and operating costs. Conseguently, technological innovation has been directed
toward improving aircraft manufacturing processes in an effort to reduce airframers’ internal
production costs. Inaddition, cost reductions are being pursued throughout the LCA supply chain
viasevera strategies, including risk-sharing projectswith producersof major components, as the
two remaining major LCA producers seek to shift more design and financing responsibilities
further down the supply chain.



Potential Competition from Russian and Asian
Manufacturers

In contrast to Western LCA producers, Russian and Asian manufacturers lack certain key
competitivefactors, including capital, core technol ogies, efficient corporate structures, and global
support networks, which impede their entry as global LCA producers. To improve their
competitiveness, the Russian airframe design and manufacturing industry needs Western
subassemblies--engines and avionics--whereasthe Asian industry, which lacksthe comprehensive
sKkills necessary to support an indigenous aircraft program, needs additional subcontract and
codevel opment work with Western producerson L CA programs. Collaborativearrangementswith
Western LCA manufacturers and suppliers could provide training, experience, and technology
transfer to the Russian and Asian industries, which may strengthen their capabilities and allow
some countries to compete in the long run.

Russian LCA producers are not likely to bein aposition to secure global market sharein the next
10 years, thereby presenting virtually no competitive challenge to the U.S. LCA industry during
that time frame. Notwithstanding the fact that the Russian industry has excellent designers and
engineers, and hasbeen designing and producing civil aircraft for itsdomestic and satellite markets
for decades, myriad problems plague the industry. The primary obstacle is the lack of capital,
followed by digointed corporate structures, and alack of afocused, comprehensive approach to
these problems by the Russian Government.

Western LCA manufacturers and components suppliers are pursuing various types of projects
with Russian companies. These linkages should enable Western LCA manufacturers and
components suppliers to benefit from Russian design engineering, research, and manufacturing
capabilities, and increase accessto what can be considered one of the remaining untapped markets
intheworld. The success of this market access strategy may be tempered by the current internal
Russian debate with respect to the degree of market access Western LCA manufacturers should
be granted.

Although Asian nations are pursuing advanced technologies and capabilities in the commercia
aircraft industry, it is unlikely that Asian aerospace entities will present significant direct
competition to established manufacturers of LCA in the next 15-20 years. However, as severa
Asian manufacturers act as suppliers or subcontractors in joint development programs, the
competitive position of U.S. suppliersto the LCA industry may be adversely affected.

Chind s aspirations to manufacture LCA are inhibited by deficiencies in basic technological and
managerial competencies and the lack of a modern manufacturing infrastructure. However, the
potential size of the Chinese market for aircraft gives the Chinese aerospace sector a two-fold
competitive advantage. First, the combination of strong expected demand and lingering
government influence in aircraft purchases creates a large potential market for future
Chinese-produced LCA. Second, Western producers market access interests help to promote
subcontracting, risk-sharing, codesign, and joint development projects, which provide
opportunities for technology transfer and increased training and aircraft-related manufacturing
experience. Benefitsof such contractsto the U.S. LCA industry include market access, as stated,
aswell asthe sharing of risk and access to cost-competitive suppliers.



Asaresult of therecent Asian financial crisis, the Korean and Indonesian aerospace industriesare
congtrained by limited accessto capital. Korea hastechnical and subcontracting experience, but
has been unable to come to agreement with foreign partnersfor itsregiona aircraft development
program. Indonesiahashistorically enjoyed significant government support, but lacksauniversal
acceptance of Western airworthiness standards and a developed supplier base for parts and raw
materials. Moreover, the likelihood of continued government funding or private capital infusions
in the near term appears exceedingly low.

Singapore, Japan, and Taiwan are other Asian participantsin the LCA industry. With respect to
LCA manufacture, each is constrained by comparatively small geographical space and distinct
production capabilities. Asaresult, itisunlikely that they will assume morethan asubcontracting
or risk-sharing role in aircraft programs.

New Market Segments and External Market Factors

Boeing appearslikely to retain acompetitive advantage with respect to the new 100- and 500-seat
programs, although the ultimate impact on U.S. competitiveness will depend on how well each
product meets airline needs, the size of the global market, program profitability, and any first-
mover advantage. New air traffic developments, including Open Skies bilateral agreements and
freeflight, may indirectly affect LCA demand by changing demand for different types of aircraft,
but are not likely to affect Boeing or Airbus differently. Relative competitivenesswill depend on
the degree to which each producer can cope with market changes that apply to all.

Inthe 100-seat market, Boeingwill gainfirst-mover advantageswith the 717-200 aircraft program
it acquired from McDonnell Douglas. Nevertheless, Airbus will likely enter this niche with a
shortened version of an existing model. Since Boeing is currently closest to delivering an aircraft
specifically designed for the 100-seat market, any further airline development of this passenger
market islikely to be of benefit to Boeing and the U.S. aerospace industry. The entry of Boeing
and Airbusinto the 100-seat market will also heighten competition in this product niche. Thiswill
put comparatively more pressure on regional aircraft manufacturersthan onthe LCA producers,
who have the competitive advantage of significant resources and abroad family of products, and
make it more difficult for aspiring producers to succeed.

As Boeing can develop a lower-cost derivative aircraft that can compete at the lower end of the
ultra-high capacity market, it isunlikely that Boeing’sdominancein the over-400-seat market will
be threatened by Airbus in the short to mid term. However, in order to compete in all segments
of the LCA market and thereby increase the appeal of its entire product line, Airbus has stated
that it needs to develop a larger aircraft. The success of the A3XX program will depend on
Airbus' s ability to differentiate its product from Boeing models by offering greater capacity and
optimal range capabilities within competitive operating cost parameters. If either Boeing or
Airbus eventually manufactures an ultra-high capacity aircraft, the impact on U.S. and foreign
L CA supplierswill depend on the ultimate size of the market and the characteristics of the aircraft
that are produced.

Open Skies bilateral agreements and the modernization of air traffic control through the
implementation of free flight will changetheway airlinesusetheir fleets, thusindirectly affecting
the markets for new aircraft. Open Skies treaties may increase traffic, which would positively
affect the demand for aircraft and parts. Free flight may postpone or aleviate capacity
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congtraints; this, in turn, will help to determine an airline’s mix of aircraft, perhapsleadingto a
diminished projection in the short run for larger capacity aircraft. Each LCA manufacturer’s
ability to predict and respond to such changesin demand will determineits competitive advantage.
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LARGE CIVII. AlIRCEAFT INDUSTRY AND MARKET:
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GLOSSARY

ACTUATORS
A device that transforms hydraulic pressure or electrical energy into
controllable motion.

AIRCRAFT UTILIZATION RATE
Average number of hours per day that aircraft are flown.

AIRFRAME
The assembled structural and aerodynamic components of an aircraft that
support the different systems and subsystems integral to the vehicle.

AIRWORTHINESS
Aircraft airworthiness certification consists of inspection and approvals
throughout the aircraft's service. The aircraft must meet design and production
standards developed for the type and category of aircraft and must be
maintained according to U.S. standards throughout its life.

APPLIED RESEARCH
The effort that (1) normally follows basic research, but may not be severable
from the related basic research, (2) attempts to determine and exploit the
potential of scientific discoveries or improvements in technology, materials,
processes, methods, devices, or techniques, and (3) attempts to advance the
dtate of the art. Applied research does not include efforts whose principal aim
is design, development, or test of specific items or services to be considered
for sale; these efforts are within the definition of the term development,
defined below.

AVAILABLE SEAT KILOMETER (ASK)
One aircraft seat flown one kilometer. ASKs are a standard measure of airline

capacity.

AVAILABLE SEAT MILES (ASM)
One aircraft seat flown one mile. ASMs are a standard measure of airline

capacity.

AVIONICS
Aircraft instruments and systems related to flight navigation and control.

BASIC RESEARCH
Research that is directed toward the increase of knowledge in science. The
primary aim of basic research isafuller knowledge or understanding of the
subject under study, rather than any practical application thereof.
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BEYOND RIGHTS

Also known as fifth freedom rights, it allows an air carrier to transport
passengers from one foreign country to another. See also “Five Freedoms’ in
Glossary.

BILATERAL AIRWORTHINESS AGREEMENT (BAA)

Bilateral agreements between the United States and foreign governments
providing for reciprocal acceptance of airworthiness certification functions.
These agreements are now being supplanted by Bilateral Aviation Safety
Agreements.

BILATERAL AVIATION SAFETY AGREEMENT (BASA)

CABOTAGE

CHAEBOL

To facilitate the FAA's need to include additional aviation safety program
areasin abilateral agreement, the U.S. Government has now established a
new format for bilateral agreements that separates U.S. policy and technical
procedures. The new format, the BASAS, are replacing the existing Bilatera
Airworthiness Agreements (BAA). In addition to meeting U.S. airworthiness
requirements, products generally can only be imported from countries with
whom FAA has concluded a Bilateral Airworthiness Agreement or a Bilateral
Aviation Safety Agreement (BASA) with Implementation Procedures for
Airworthiness. The national authority of that country must have issued an
export certificate for that product.

Cabotage is the transport of passengers between any two points in the same
country.

Large Korean industrial conglomerate.

CNC MACHINE

Computer numerical control (CNC) machines are controlled and operated by a
dedicated computer, and the number of axes represents the number of motions
amachine can perform. An increasing number of axes allows the machining of
more complex part geometriesin a single setup and diminishes the likelihood
of error. The use of CNC machines also provides manufacturers with greater
control over accuracy and quality, and reduces the space, time, and equipment
necessary for production.

CODE-SHARING ARRANGEMENT

A code-sharing arrangement is an aliance between airlines whereby airlines
share reservation computer codes, coordinate flight schedules, and allow
single payments through either carrier for connecting flights. This facilitates
faster, more efficient transfer of passengersto final destinations.

COMMONALITY

Commonality refers to the use of common features, parts, and systemsin an
LCA manufacturer’s aircraft that enables an airline to operate as homogenous
afleet aspossible.



COMPOSITES
Composite materials combine two or more separate materialsto take
advantage of the materials' characteristics, which can be tailored to the needs
of the user. For example, metal matrix composites combine a metal’ s ductility
with the strength and stiffness of carbon fibers.

COMPUTATIONAL FLUID DYNAMICS (CFD)
CFD isatoal for predicting the aerodynamics and fluid dynamics of air as it
flows around flight vehicles by solving a set of mathematical equations with a
computer. Also known as “numerical aerodynamic smulation,” CFD isused
in aircraft research and development programs to improve the understanding
of subsonic flow physics and as an aircraft design tool. CFD was originally
developed in weapons laboratories to model phenomena of nuclear-bomb
explosions. During the early 1960s, CFD was applied principally to aircraft
structural analysis. Because of the relatively low speed of existing computers,
the aircraft design process remained validated in wind tunnels, using models of
aircraft from the 1950s through the early 1980s. With the advent of faster
computers, especially supercomputers, CFD became a more viable design
tool.

CORE TECHNOLOGY
Core technology refers to the technical processes and practical knowledge that
are the primary requisites of production in a specific industry.

CROSS-CREW QUALIFICATION (CCQ)
Originally an Airbus term, CCQ enables a pilot to train for a new aircraft type
with “difference training” instead of a new full type-rating training course,
because the flight decks, handling characteristics, and operational
characteristics of the involved aircraft are similar.



DERIVATIVE AIRCRAFT

A derivative aircraft is one based on a manufacturer’ s existing model to which
fuselage sections have either been added or deleted, and in which changes to
the engines and/or avionics may have been made.

DEVELOPMENT

EMPENNAGE

The systematic use, under whatever name, of scientific and technical
knowledge in the design, development, test, or evaluation of a potential new
product or service (or of an improvement in an existing product or service) for
the purpose of meeting specific performance requirements or objectives.
Development includes the functions of design engineering, prototyping, and
engineering testing. Development excludes subcontracted technical effort for
the sole purpose of developing an additional source for an existing product; or
development effort for manufacturing or production of materials, systems,
processes, methods, equipment, tools, and techniques not intended for sale.

The assembly of stabilizing and control surfaces at the tail of an aircraft.

FINANCIAL INDUSTRIAL GROUP (FIG)

Industry-led FIGs are loosely based on a central industrial enterprise and a
group of associated companies that may or may not contribute to production
of asingle output, but generally have a central managing board. FIGs are
meant to be trangitiona organizations to help industries regroup in the face of
shrinking capital, orders, and government support.

FIRST-MOVER ADVANTAGE

First-mover advantage is characterized by economic structures in which there
are alimited number of possible entrants, productivity gains through learning,
or scale economies that confer cost or market share advantages to the first
movers or entrantsin amarket. The risks and costs for first moversinto a
market include the typical risks of investing as well as the opportunity costs of
dternative investments. In addition, first movers aso face the added risk of
the possible reactions of other potential entrants. That isto say, potentia first
entrants are faced with the risk of either lagging behind or entering
simultaneoudly with other entrants into the market. The resulting costs in
these cases are either the losses or reduced earnings from not entering the
market first.

FLIGHT FREQUENCY

The number of flightsin a given period of time that an airline suppliesfor a
given route.



FIVE FREEDOMS
The five freedoms of air transport were aresult of the Chicago Convention of
1944. They pertain to the right to (1) fly over another nation, (2) land in
another nation without picking up or disembarking passengers, (3) disembark
in another nation passengers that boarded in the carrier’s home country, (4)
carry passengers of another nation to the carrier’s home country, and (5) carry
passengers from one foreign country to another. 1n Open Skies agreements,
“beyond rights” refer to fifth freedom traffic.

FLY-BY-WIRE CONTROL SYSTEM
Fly-by-wire refers to the use of computer-actuated electronic servo motorsin
place of hydraulic actuators used in moving an aircraft’s control surfaces.
This technology decreases weight in the aircraft through deletion of some/all
of the hydraulic flight control systems/plumbing, and can creste a
computerized record of operation, which can be accessed by ground support
crews either on the ground or while the aircraft isin flight. Commercial use of
fly-by-wire first occurred with the Concorde.

FOREIGN SALES CORPORATIONS
The U.S. foreign sales corporation (FSC) program allows U.S. corporations to
exempt a portion of their income derived from exports from U.S. income
taxes. The exemption applies to receipts from exports that have at least 50
percent U.S. origin by market value.

FREE FLIGHT
Free flight is an air traffic management concept that allows pilots, under
certain circumstances, to select their flight path and aircraft speed in real time
utilizing GPS technology and data communications coupled with automated
monitoring.

FREQUENCY
See “Flight Frequency.”

FUSELAGE
The main body of an aircraft, cylindrical in shape. It contains the cockpit,
main cabin, and cargo compartments.

GLOBAL SUPPORT NETWORK
An airline manufacturer establishes supply depots and support personnel in
strategic locations around the world in a global support network to provide
quick, efficient customer support in any location.



GLOBAL POSITIONING SYSTEM
Globa positioning system (GPS) uses a constellation of satellites and radio
signals to determine the position, velocity, and altitude of GPS-equipped

aircraft.

HUB
An airport that serves as an airline’ s gateway for connecting flights to outlying
“spoke” cities on its route system.

JIGS

Precisely built frameworks used in aligning aircraft structural parts and
aluminum skin panels. A jig can be as much as a hundred feet long and taller
than a two-story house.

LARGE CIVIL AIRCRAFT (LCA)
Traditionally, civil aircraft with more than 100 seats in the case of passenger
aircraft, or more than 33,000 pounds in the case of cargo aircraft.

LAUNCH CUSTOMER
A launch customer isthe first airline to place afirm order for a new model
aircraft.

LEAD TIMES
The time between order placement and delivery of a product.

LOAD FACTOR
Percentage of available seat miles (or kilometers) occupied by paying
passengers.

MEDIUM-SIZED AIRCRAFT
Term used by Asian nations to denote 100-seat aircraft.

NET ORDERS
Aircraft order cancellations are subtracted from initial “Gross’ orders to
provide “Net” orders. Cancellations are typically removed from the year the
order was placed and not from the year the order was canceled.

NET PRESENT VALUE (NPV)
NPV isthe sum of all cash flows discounted to the present time by the
appropriate cost of capital. If aproject has a positive NPV, then its cash
flows are generating more than the required rate of return.
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OFFSETS

OPEN SKIES

PART 23

Theterm “offsets’ refers to concessions that are required by certain
governments as a condition of purchasing defense or commercial products
from foreign sources. Offsets may take various forms, including co-
production, licensed production, subcontractor production, overseas
investment, and/or technology transfers.

Open Skiesrefersto bilatera air service agreements that alow unlimited
access of airlines to signatories domestic markets, code-sharing alliances, and
the right to extend flights to third countries (beyond rights).

FAA regulations pertaining to airworthiness standards for normal, utility,
acrobatic, and commuter category airplanes.

REGIONAL AIRLINE

RESEARCH

A regional airlineis ashort-haul scheduled carriers providing service between
small- and medium-sized communities and the nation's hub airports. This
service is primarily provided with turboprop aircraft with 19 to 70 seats,
although some airlines operate small turbofan aircraft with 50 to 100 seats.

Systematic study directed toward fuller scientific knowledge or understanding
of the subject studied. Research is classified as either basic or applied to the
objectives of the sponsoring agency.

RESEARCH AND DEVELOPMENT

Basic and applied research in the science and engineering and the design and
development of prototypes and processes. This definition excludes quality
control, routine product testing, market research, sales promotion, sales
service, research in the social sciences or psychology, and other nontechnical
activities or routine technical service.

REVENUE PASSENGER KILOMETER (RPK)

One revenue passenger transported one kilometer in revenue service. Revenue
passenger kilometers are calculated by multiplying revenue aircraft kilometers
flown during aflight stage by the number of revenue passengers carried on
that flight stage.

REVENUE PASSENGER MILE (RPM)

One revenue passenger transported one mile in revenue service.



REVERSE ENGINEERING
Reverse engineering refers to the deconstruction of afinished product in order
to determine how it was constructed by its manufacturer.

RISK-SHARING PARTNERSHIPS
Risk-sharing partners assume a portion of the financia risk of (aircraft)
development and production and, in some cases, may act as though they were
partially integrated into the LCA manufacturers.

SCOPE CLAUSES
Labor contract clauses that specify which pilots are allowed to fly aircraft
owned/operated by an airline. Scope clauses are central to airlines decisions
on whether subsidiary feeder/commuter airline pilots are alowed to fly jet
aircraft, i.e., regiona jets.

SEAT-MILE COSTS
The costsinvolved with a single available seat mile. This cost isusualy an
average for an airline’ s fleet as awhole.

SHADOW CERTIFICATION
A certification process in which the FAA follows aforeign country’s
airworthiness authorities through their aircraft certification processin order to
understand and evaluate capabilities in design, production, and airworthiness
certification of civil aeronautical products and observe how FAA rules are

applied.

“SOFT”” LOANS
“Soft” loans may be construed as those with below-market terms, either
through lower, preferential interest rates, unusual terms of repayment, or a
combination of both.

SPECIAL USE AIRSPACE
Special Use Airspace refers to airspace of defined dimensions wherein
activities must be confined because of its nature, or wherein limitations are
imposed upon aircraft operations that are not a part of those activities, or

both.

STAGE 2
Term used to describe jets that meet certain noise parameters on takeoff and
landing.

STAGE 3

More stringent noise parameters than Stage 2 for takeoff and landing.

STAGE LENGTH
Average miles per flight segment.
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SUBASSEMBLY
An assembled unit designed to be incorporated with other unitsin afinished
product. Examples of aircraft subassemblies include wings, landing gear,
flight control systems, and the main passenger door.

TURBOFAN
A type of jet enginein which a certain portion of the engine's airflow bypasses
the combustion chamber.

TURBOPROP
A type of engine that uses a jet engine to turn a propeller. Turboprops are
often used on regional and business aircraft because of their relative efficiency
at speeds dower than, and atitudes lower than, those of atypical jet.

TYPE-RATING (PILOT)
Pilot type-rating is a certification alowing a pilot to fly a specific make and
basic modd of aircraft, including modifications thereto that do not change the
aircraft’s handling or flight characteristics. Pilots can only fly aircraft for
which they have a pilot type-rating.

ULTRA-HIGH CAPACITY AIRCRAFT
Any aircraft with a capacity exceeding 500 seats.

WIND TUNNEL
A ground test facility used to test flight characteristics of an aircraft by
directing a controlled stream of air around a scale model and measuring the
results with attached instrumentation. Wind tunnels test aerodynamic forces
such as lift, drag, and side forces and consist of an enclosed passage through
which atest gasisdriven by afan or some other type of drive system.
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Implementation of the 1992 U.S.-EU Large Civil
Aircraft Agreement

Views of Signatories

Although the 1992 Agreement addressed many of the issues of interest to the United States and
the European Union (EU) relativeto government support of thelargecivil aircraft (LCA) industry,
certain provisions of the agreement are the subject of ongoing disputes. The United Statesand the
EU continue to disagree on the definition of direct and indirect government subsidies (articles 3
and 5). The two signatories define the term “production support” (specific to direct subsidies)
differently, and have adopted widely divergent interpretations of and methodologiesto assessthe
level of indirect government support.® The EU has expressed frustration with the lack of U.S.
acknowledgment of perceived spillover effectsfrom military research and devel opment, which the
EU estimates provides the U.S. industry with an 8- to 15-percent benefit.®* Airbus claims that
such expenditures reduce Boeing' s annual R& D costs.®® Boeing, however, claimsthat “thereis
no basisfor assuming or concluding that there is any transferability,” or that military operations
help the commercial sector in any meaningful way.5%

Both sides have also expressed dissatisfaction with article 8 of the agreement, which addresses
transparency and data reporting requirements.®” According to Airbus, the United States has not
been fully responsive to European transparency suggestions.®® The EC believes that the United
States will eventually answer itsrequest for greater transparency, but the form and content of the
response may not be adequate.®® Boeing maintains, however, that there islittle to no technology
sharing between its civil and military sectors because such technologies areincompatible.®® The

83 International Trade: Long-Term Viability of U.S.-European Union Aircraft Agreement
Uncertain, Government Accounting Office (GAQO), Dec. 19, 1994, found at Internet address
http://frwebgate.access.gpo.gov/cgi-bin/ useftp.cgi? Paddress=wai s.access.gpo.gov& filename=
0g95045.txt& directory=/diskb/wais/data/gaop. 38, retrieved Aug. 25, 1997, pp. 17-23.

84 European Commission official, interview with USITC staff, Brussels, Mar. 30, 1998.

83 |n the area of indirect support, Airbusis seeking 1) revisions to the identifiable benefit concept,
2) opening of U.S. Government-funded R& D programs to foreign bidding, 3) reinstatement of
royalties for use of U.S. Government-funded R& D, and 4) establishment of a discipline applicable for
disclosure of embargoed programs. Airbus Industrie official, interview with USITC staff,

Apr. 7, 1998.

86 U.S. International Trade Commission (USITC), investigation No. 332-384, The Changing
Structure of the Global Large Civil Aircraft Industry and Market: Implications for the
Competitiveness of the U.S. Industry, transcript of the hearing on Mar. 17, 1998, p. 93.

87 GAOQ, International Trade, p. 25.

8%8 For improved transparency, Airbus would like to see 1) disclosure of R& D programs at launch,
2) early dissemination of R&D results, 3) disclosure of interim results, 4) disclosure of both R& D
successes and failures, 5) declarations for each industry/government cooperative program, and 6)
declarations of dual-use military R&D programs. Airbus Industrie official, interview with USITC
staff, Toulouse, France, Apr. 7, 1998.

89 European Commission official, interview with USITC staff, Brussels, Mar. 30, 1998.

80 YSITC, transcript of the hearing for investigation No. 332-384, , pp. 95-96.
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improved datatransparency expected from the Airbus restructuring®™* could help to aleviate U.S.
transparency concerns regarding Airbus financial data

Although both parties have expressed interest in attracting more signatories to the 1992
Agreement, at this time there appears to be little support among nonsignatories to bring the
bilateral agreement into the World Trade Organization.®? The EC hasindicated that China and
Russia would be potentialy important signatories, and that stricter rules should be applied to
Canada and Brazil because of their competitive aircraft industries.®* Airbus has also expressed
its support for multilateralization to establish more effective disciplines on indirect supports and
improved transparency.®* Boeing, however, is less concerned about multilateralizing the 1992
Agreement, and believes the agreement may become less important if Airbus adopts a more
market-oriented system with its restructuring program. According to Boeing, the agreement as
well as any government support should be ended, in part because Airbus is a mature, thriving
aircraft company .8

81 European industry officials, interview with USITC staff, Brussels, Mar. 30, 1998.

812 “Brittan Says EU Wants to Reopen Aircraft Subsidies Deal with U.S,” May 9, 1997, Inside U.S.
Trade, found at Internet address http://www.insidetrade.com/sec-cgi/as_web.exe?
SEC_1T1997+D+1260079, retrieved Aug. 25, 1997.

83 European Commission official, interview with USITC staff, Brussels, Mar. 30, 1998.

84 Airbus Industrie official, interview with USITC staff, Toulouse, France, Apr. 7, 1998.

85 Boeing official, interview by USITC staff, Seattle, Feb. 11, 1998.
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AGREEMENT
BETWEEN THE GOVERNMENT OF THE UNITED STATES OF AMERICA
AND THE EUROPEAN ECONOMIC COMMUNITY
CONCERNING THE APPLICATION OF THE GATT AGREEMENT
ON TRADE IN CIVIL AIRCRAFT
ON TRADE IN LARGE CIVIL AIRCRAFT

THE GOVERNMENT OF THE UNITED STATES OF AMERICA, hereinafter referred to as
"the US",

and
THE EUROPEAN ECONOMIC COMMUNITY, hereinafter referred to as "the Community",

RECOGNIZING the need to promote a more favourable environment for international trade in
large civil aircraft and to reduce trade tensions in the area;

RECOGNIZING that the disciplinesintie GATT Agreement on Trade in Civil Aircraft should
be strengthened with a view to progressively reducing the role of government support;

RECALLING the principles and objectives agreed upon by representatives of the US and of the
Community at their meeting held in London on 27 Octaober 1987;

IN PURSUIT OF their common goal of preventing trade distortions resulting from direct or
indirect government support for the development and production of large civil aircraft and of
introducing greater disciplineson such support and of encouraging the adoption of such disciplines
multilaterally within the GATT,

NOTING their intention to act without prejudice to their rights and obligations under the GATT
and under other multilateral agreements negotiated under the auspices of the GATT,

HAVE AGREED AS FOLLOWS:

ARTICLE 1
Government-Directed Procurement,
Mandatory Sub-contracts and |nducements

With respect to issues concerning Article 4 of the GATT Agreement on Trade in Civil Aircraft
(hereinafter referred to as the "Aircraft Agreement"), the Parties agree to act in conformity with
the interpretative note to Article 4 of the Aircraft Agreement contained in Annex | of this
Agreement.

ARTICLE 2
Prior Government Commitments

Government support to current large civil aircraft programmes, committed prior to the date of
entry into force of this Agreement, is not subject to the provisions of this Agreement except as
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otherwise provided below. The terms and conditions on which such support is granted shall not
be modified in such a manner as to render it more favourable to the recipients;, however, de
minimis modifications shall not be deemed inconsistent with this provision.

ARTICLE 3
Production Support

As of entry into force of this Agreement, the Parties shall not grant direct government support
other than what has already been firmly committed for the production of large civil aircraft. This
prohibition shall apply both to existing and to future programmes.

ARTICLE 4
Development Support

4.1. Governments shall provide support for the development of a new large civil aircraft
programme only where a critical project appraisal, based on conservative assumptions, has
established that there is a reasonabl e expectation of recoupment, within 17 years from the date of
first disbursement of such support, of al costs as defined in Article 6(2) of the Aircraft
Agreement, including repayment of government supports on the terms and conditions specified
below.

4.2. Asof entry into force of this Agreement, direct government support committed by a party for
the development of a new large civil aircraft programme or derivative shall not exceed:

(a) 25 per cent of that programme's total development cost as estimated at the time of
commitment (or of actual development costs, whichever islower); royalty paymentson
this tranche shall be set at the time of commitment of the development support so asto
repay thissupport at an interest rate no lessthan the cost of borrowing to the government
within, no more than 17 years of first disbursement, plus

(b) 8 per cent of that programme's total development cost as estimated at the time of
commitment (or of actual development costs, whichever islower); royalty paymentson
this tranche shall be set at the time of commitment of the devel opment support so asto
repay such support at an interest rate no less than the cost of borrowing to the
government plus 1 percent within no more than 17 years of first disbursement.

These calculations shall be made on the basis of the forecast of aircraft deliveriesin the critical
project appraisal.



4.3. Roydty payments per aircraft shall be calculated at the time of commitment of the
development support to be repaid on the following basis:

(a) 20 per cent of aggregate payments cal culated in accordance with Article4.2.
are payable on the basis of the delivery of anumber of aircraft corresponding to
40 percent of forecast deliveries;

(b) 70 per cent of aggregate payments calculated in accordance with Article4.2.
are payable on the basis of the delivery of anumber of aircraft corresponding to
85 percent of forecast deliveries.

ARTICLE5
Indirect Government Support

5.1. The Parties shall take such action asis necessary to ensure that indirect government support
neither confers unfair advantage upon manufacturers of large civil aircraft benefiting from such
support nor leadsto distortionsin internationa trade in large civil aircraft.

5.2. Asof entry into force of the Agreement, i dentifiabl e benefitsto the devel opment or production
of any of the products covered by this Agreement, net of recoupment, derived from indirect
support shall not exceed in any one year:

(8) 3 per cent of theannual commercial turnover of the civil aircraft industry in
the Party concerned for the products covered by this Agreement, or

(b) 4 per cent of the annual commercial turnover of any one firm in the Party
concerned for the products covered by this Agreement.

5.3. Benefitsfrom indirect support shall be deemed to arise when thereisanidentifiable reduction
in costs of large civil aircraft resulting from government-funded research and development in the
aeronautical area performed after the entry into force of this Agreement.

Where it can be demonstrated that the results of research and development have been made
available on anondiscriminatory basisto large civil aircraft manufacturers of the Parties, benefits
deriving from such technologies shall be excluded from the calculation in Article 5.2.

However, identifiable benefits may result when large civil aircraft manufacturers are responsible
for, or have early accessto, the conduct or results of such research.

If aParty hasreason to believethat other indirect supports provided by agovernment are resulting
in identifiable reductions in the costs of large civil aircraft, the Parties shall consult with aview
towards quantifying such reductions and including them in the cal culation described above.



Benefitsfromindirect support resulting from the technol ogy obtai ned through government-funded
research and development or through other government programmes shall normally be cal cul ated
in terms of the reduction in the cost of research and development and in the reduction in

the cost of the production equipment or production process technol ogy.

ARTICLE 6
General Purpose Loans

The Parties shall assume no liability for specific loans that aircraft manufacturers make or make
available, through direct loans, guarantees, or otherwise, to airlines, other than through official
export credit financing consistent with the Large Aircraft Sector Understanding of the OECD
Understanding on Official Export Financing.

ARTICLE 7
Equity Infusions

Equity infusions are excluded from the scope of this Agreement. Equity infusions will not,
however, be provided in such a manner as to undermine the disciplines in the Agreement.

ARTICLE 8
Transparency

8.1. Totheextent necessary to ensure effectiveimplementation of thisAgreement, the Partiesshall
exchange on a regular, systematic basis, al public information of a kind governments make
available to their respective national elected assemblies relating to matters covered by this
Agreement and its annexes. Such public information will include at minimum the total amount of
government support for new development projects and its share of total development costs,
aggregate data on disbursements and repayments relating to direct government supports for
commercia aircraft programmes, the annual commercia turnovers of the civil aircraft industry
as specified in Article 8.5(b) and the aggregate amounts of identifiable indirect benefits received
by large civil aircraft manufacturers.

8.2. Furthermore, with regard to prior government commitments for large civil aircraft
programmes described in Article 2, a complete list of such commitments by the Parties to this
Agreement aready disbursed or committed shall be separately provided, including information on
thetype of repayment obligation and the planned period of repayment. Annual disbursementsand
repayments relating to these programmes on an aggregate basis shall aso be notified to the other
Party for each government providing these supports. In addition, a Party shall notify the other
Party to this Agreement of any changes which render the terms and conditions of such support
commitments more favourableto therecipient, including: changesin the repayment period, failure
to repay the support or reduction of the scheduled repayments.



8.3. Furthermore with regard to f uture large civil aircraft programmes, Parties shall provide, at
thetime of government commitment, the following specific information in rel ation to devel opment
support for each of the governments providing such support:

- the total amount of government support;

- the share of government support as a percentage of estimated total
development cost;

- the anticipated return to the government;
- the planned period of repayment of government support; and

- the forecast number of planes on which the calculations made in
accordance with Article 4.2 are based.

8.4. In the course of the consultations provided for under Article 11, the Parties shall exchange
information on government commitments and support for each of the governments providing such
support, including, but not limited to :

- any changes which render the terms and conditions more favourableto
the Recipients including changes in the repayment period, failure to
repay the support or reduction of the scheduled repayments; and

- annual disbursements and repayments on a per programme basis for
new programmes launched in accordance with Article 4. Such
informationwill be provided at thefirst regular consultation taking place
at least twelve months after the end of the year in which the
disbursements and repayments are made.

8.5. In the course of consultations under Article 11,

(a) the Parties will, on an annual basis, provide information on new
government-funded research and development undertaken or initiated
during the previous year and on ongoing research and devel opment
projects in the aeronautical area, including per programme details on
those projects in which large civil aircraft manufacturers participate.
This shall include information on the area of activity and the amount of
government funding for such projects:

(b) The Partieswill provide information on identifiable benefits derived
from indirect, supports for each large civil aircraft programme.



Thiswill include recoupment per programmereceived fromlargecivil aircraft manufacturers. The
following specific information will be provided on an annual basis for each of the governments
providing such support:

1) the annual commercial turnover of the civil aircraft industry in the Party
concerned in relation to products covered by the Agreement;

2) the annual commercial turnover in relation to products covered by the
Agreement of each firm in the Party concerned which manufactures products
covered by the Agreement; and

3) the total amount of indirect benefits as defined in Article 5.2. for the civil
aircraft industry in relation to the products covered by the Agreement and for
each firm involved in the manufacture of such products.

8.6. If aParty considersthat additional information directly relevant to the implementation of the
provisionsof this Agreement is necessary, such information will be provided upon duly motivated
request.

8.7. The Parties shall, upon duly motivated request, provide at the tine of commitment of new
devel opment support non-proprietary information on the critical project appraisal in so far asthis
relates to the provisions of Article 4.1.

8.8. Any information not in the public domain, which aParty may provide, shall at the request of
the Party providing the information, be considered as proprietary. A recipient government shall
take al measures necessary to ensure that information thus designated not be disclosed to anyone
outside that government even after expiry or termination of the present Agreement. In addition,
proprietary information shall not be used in possible trade disputes except for the purposes of
confidential internal government discussion and decisionsin relation to the implementation of the
Agreement.

8.9. TheParties shdll, unless otherwiseindicated, exchange the information specified above on an
annual basis. Any disagreement concerning information to be provided pursuant to this Article
shall be resolved through consultations under Article 11.

8.10. The Parties shall provide information on new infusions of equity or changes in equity
positionsby governmentsinto firmsengaged in civil aircraft production, including theamount and
type of equity provided,

8.11. The Parties will encourage firms engaged in the manufacture of large civil aircraft to
increase the public disclosure of disaggregated financial results of their civil aircraft operations
through the separation of reporting on military and civilian aircraft operations and the adoption
of linesof businessfinancia reporting. These disaggregated financial resultswould at aminimum
be expected to include information on sources and uses of fundsincluding specific information on
revenue, operating income, net assets, capital investment and government equity infusions.

8.12. Nothing in this Agreement shall be construed to require any contracting Party to furnish any
information the disclosure of which it considers contrary to its essential security interests.
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ARTICLE9
Exceptiona circumstances

9.1. Where, as a result of an unforeseen, exceptional situation, the surviva of a significant
proportion of the civil aircraft manufacturing activitiesin one of the Parties (1) and the continued
financia viability of the company or the division of acompany responsible for such civil aircraft
manufacture are put in jeopardy, that Party may derogate temporarily from the disciplines laid
down in this Agreement. In this context, the disaggregated financia results of civil aircraft
operations will be reported publicly by that company or division (2). This derogation may not be
invoked, however, with regard to the disciplines applying to the launch of new civil aircraft
programmes as specified in Article 4.

(1) For the purposes of this paragraph, "Parties’ shall be deemed to include any
of the individual Member States of the Community.

(2) These disaggregated financia results would a a minimum include
information on sources and uses of funds including specific information on
revenue, operating income, net assets, capital investment and government equity
infusions.

9.2. The Party concerned shall provide notice of its intentions to the other Party and an
opportunity for prior consultations unlessit is prevented from, doing so for legal reasonsand shall
in any event notify the other Party immediately of its reasons for invoking this Article and

fully disclose the specific measures which it has taken, including the amount and nature of the
measures and their expected duration.

9.3 Specific measures taken by a Party in accordance with this Article shall:

(a) belimited in scope and duration to the extent strictly necessary to remedy the
difficulties referred to in paragraph 1;

(b) be designed to return as quickly as possible the beneficiary company to
commercia viability;

(c) take due account of the possible implications for other large civil aircraft
manufacturers and shall avoid depressing prices on the world market for civil
aircraft by the manufacture of inventory for which no firm order exists.

9.4. If, after consultations pursuant to Article 11, a Party determinesthat the action taken under
this Article significantly undermines the objectives of this Agreement, it shall have the right to
suspend some or al of the provisions of this Agreement or to terminate it within 15 days

of the conclusion of consultations.
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ARTICLE 10
Avoidance of Trade Conflicts and Litigation

10.1. The Parties shall seek to avoid any trade conflict on matters covered by the present
Agreement (1) .

(1) Action with regard to "matters covered by the present Agreement” refersto
trade actionsrelating to direct and indirect government support as defined by this
Agreement. It does not include actions relating to dumping, intellectual property
protection, or anti-trust or competition laws.

10.2. The Parties will not self-initiate action under their national trade laws with regard to
government supports granted in conformity with this Agreement for aslong asthis Agreement is
inforce. However, nothing inthisparagraph shall prevent aParty from abrogating this Agreement
on grounds of non-compliance by the other Party.

10.3. In order to avoid trade conflict, the Partieswill strongly encourage private partiesto request
the use of the provisions of Article 11 to resolve any disputes on matters covered by this
Agreement. If, however, private petitioners request that action be taken under national laws on
matters covered by this Agreement, the petitioners government will immediately inform the other
Party and offer to enter into consultationsin accordance with Article 11. The Party against whom
such action is brought shall have the right either to suspend the application of some or all the
provisions of the present Agreement or to terminate the Agreement 15 days after the conclusion
of consultations.

10.4. Inthe conduct of any investigations of trade allegations concerning products covered by this
Agreement that have been initiated under national trade laws asthe result of private petitions, the
Parties shall, consistent with their law, take account of representations concerning

compliance with the terms of this Agreement.

ARTICLE 11
Consultations

11.1. The Parties shall consult regularly and, in any case, at least twice a year, to ensure the
correct functioning of the Agreement.

11.2. A Party may request consultations on any development related to the functioning of the
present Agreement. Such consultations shall be held not later than 30 days following the date on
which the request is received.

11.3. The Parties agreeto seek to resolve any disputes within three months of the date of theinitia

request for consultations. Consultations will not be deemed to be concluded for the purposes of
Articles 8 and 9 before this three-month period has expired.
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ARTICLE 12
GATT Agreement on Trade in Civil Aircraft

12.1. The Parties shall propose jointly to other signatories of the Aircraft Agreement referred to
in Article 1 that disciplines aong the lines of those laid down in the present Agreement and the
interpretative note given in Annex | be incorporated into the Aircraft Agreement. The

Parties shall also propose that the improved dispute settlement provisions agreed in the Uruguay
Round be used to resolve any dispute arising out of the implementation of the new Aircraft
Agreement.

12.2. The Parties shall make their utmost efforts to ensure that these or similar disciplines are
incorporated into the Aircraft Agreement or adopted by key signatories at the earliest possible
date, and also to expand the coverage of the disciplines provided by this Agreement to all of the
products covered in the Aircraft Agreement.

12.3. If multilateralization has not been achieved in oneyear, the Parties shall review the question
of the continued application of this bilateral Agreement.

ARTICLE 13
Final Provisions

13.1. This Agreement shall enter into force on the date of its acceptance by both Parties.

13.2. This Agreement may be amended by mutual consent of the Partiesto take into account any
new situation which. may arise including possible amendments to the Aircraft Agreement.

13.3. One year after the entry into force of this Agreement, either party may withdraw from the
Agreement. If a Party wishes to withdraw from the present Agreement, it shall notify the other
Party in writing of itsintentions. The withdrawal shall take effect 12 months after the date on
which the notification was received.
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ANNEX |

INTERPRETATION OF ARTICLE 4 OF THE GATT AGREEMENT ON
TRADE IN CIVIL AIRCRAFT BY SIGNATORIES OF THE AGREEMENT

Article 4 of the GATT Agreement on Trade in Civil Aircraft (hereinafter referred to as "the
Agreement") deals with three specific issues:

- government-directed procurement (paragraph 2):
- mandatory sub-contracts (paragraph 3);
- inducements (paragraph 4).
Article 4.1.
Paragraph 4.1. states the general principle, applicable throughout Article 4. that purchasers of

civil aircraft (1) should be free to select supplies on the basis of commercial and technological
factors.

(2) For the purpose of thisAnnex, "civil aircraft" isdefined asin Article of the GATT Agreement
on Trade in Civil Aircraft.

Article 4.2.
(Government-Directed Procurement)

This paragraph states that "signatories shall not require airlines, aircraft manufacturers, or other
entities engaged in the purchase of civil aircraft, nor exert unreasonable pressure on them, to
procure civil aircraft from any particular source, which would create discrimination

against suppliers from any signatory”.

Thismeansthat signatories must abstain fromimposing preference policiesin favour of or against
the suppliers of one or more signatories,

Unreasonable government pressure relating to the selection of suppliers by airlines, aircraft
manufacturers or other entities engaged in the purchase of civil aircraft ("purchasers') is dso
prohibited. "Unreasonable pressure” is any action favouring products or suppliers or which
influences procurement decisions in a manner which creates discrimination against

suppliers from any other signatory.

The signatories agree that the following are examples of practices which are not considered as
exerting unreasonable pressure;

- the participation of government or former government representatives on the
boards of wholly or partly government-owned purchasers, but only if they act in
the best commercia interest of the purchaser concerned and do not influence
procurement decisionsinamanner which creates discrimination against suppliers
from any other signatory;

- government decisions concerning safety and environmental considerations.
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Article 4.3.
(Mandatory Subcontracts)

The first sentence states that "signatories agree that the purchase of products covered by the
Agreement should be made only on a competitive price, qudity and delivery basis'. This means
that signatories will not intervene to obtain favored treatment for particular firms and that they
will not interfere with the sel ection of vendorsin asituation where vendors of different signatories
are competing.

By emphasizing that the only factors which should be involved in purchase decisions are price,
quality and delivery terms, the signatories agree that Article 4 3. does not permit
Government-mandated offsets. Further, they will not require that other factors, such as
subcontracting, be made a condition or consideration of sale. Specifically, a signatory may not
require that a vendor must provide offset, specific types or volumes of business opportunities, or
other types of industrial compensation.

Signatories shall not therefore impose conditions requiring subcontractors or suppliers to be of
aparticular national origin.

The second sentence of this paragraph states that "in conjunction with the approval or awarding
of procurement contractsfor products covered by this Agreement asignatory may requirethat its
qualified firms be provided with access to business opportunities on a competitive basis and on
terms no less favourabl e than those available to the firms of other signatories.”

This means that a signatory may require that the manufacturer not discriminate against the
signatory's qualified firms with respect to any bid opportunities and to the evaluation of any
competitive bids made by those firms.

Article4.4.
(Inducements)

Thisparagraph statesthat " signatories agreeto avoid attaching inducementsof any kindtothesale
or purchase of civil aircraft from any particular source which would create discrimination against
suppliers from any signatory"”.

Thismeansthat signatories shall refrain from the use of negative or positive linkages between the
saleor purchase of civil aircraft and other government decisionsor policieswhich might influence
such sale or purchase whenever there is a competition between suppliers of signatories.
Thefollowing is an agreed illustrative, non-exhaustive list of such prohibited inducements:

- rights and restrictions relating to the airline industry, such as landing or route
rights;

- general economic programmes and policies. such asimport policies, measures

aiming at changesin bilateral tradeimbalances, policieson alienworkersor debt
rescheduling;
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- devel opment assi stance programmes and policies, such asgrant aid, loansand
infrastructurefinancing; it isunderstood that the use of such assistancefor the
purchase of civil aircraft doesnot fall under thiscategory to the extent that the
granting of these fundsis not conditional on such purchase taking place;

- defence and national security policies and programmes.

Without prejudice to Article 4.3., this a so means that signatories shall not intervenein any way,
nor exert any direct or indirect pressure on other governments or any entity involved in
procurement decisions, including the establishment of any link of anegative or positive character
between decisions concerning the procurement of civil aircraft and any other issueor actionin any
other area which might affect the interest of the importing country.

Articles4.2. and 4.4.
(Political Representations)

All participants of signatoriesin the domestic political decision-making process shal not take any
action. including, but not limited to, political representations, pressure or inducements to other
governments or foreign airlines, which would be contrary to Article 4 asinterpreted in this
Annex. Signatoriesshall draw he participants' attention to thisinterpretation of Article4 and shall
also use their best efforts to assure that the participants do not take such action.
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ANNEX II

For the purposes of the present Agreement, the following definitions shall apply:

1. "large civil aircraft": with regard to such aircraft produced in the US by
existing manufacturers of large civil aircraft and in the European cmmunity by
the Airbus consortium, or their successor entities, all aircraft, as defined in
Article 1 of the GATT Agreement on Trade in Civil Aircraft, except engines as
defined in Article 1.1(b) thereof, that are designed for passenger or cargo
trangportation and have 100 or more passenger seats or its equivalent in cargo

configuration.

2. "derivative': an aircraft moded the major design elements of which are derived

from a prior aircraft mode.

3. "total development cost”, as referred to in Article 4.2.: the following cost
items, incurred prior to the date of certification, are those which may be taken
into account in ng the "total development cost” referredtoin Article 4.2.:

- preliminary design
- engineering design
- wind-tunnel, structural, system and laboratory tests

- engineering smulators

- equipment development work, except for work directly financed by

equipment and engine manufacturers

- flight tests, including associated ground support, and analysis necessary to

obtain certification

- documentation required for certification

- the cost of manufacture of prototypes and test aircraft, including sparesand
such modifications as may be necessary to obtain certification, less the
estimated fair market value of flight aircraft after refurbishment

- jigs and tools, except machine tools, for use on specific programmes,

4."production”: all manufacturing, marketing and sal esactivitiesother thanthose
described under point 3 with the exception of officia export credit financing
consstent with the Large Aircraft Sector Understanding of the OECD

Understanding on Official Export Financing.
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5. "indirect government support": financial support provided by agovernment or
by any public body within the territory of a Party for aeronautical applications,
including research and devel opment, demonstration projects and devel opment of
military aircraft, which provide an identifiable benefit to the development or
production of one or more specific large civil aircraft programmes.

6. "direct government support”: any financial support provided by agovernment
or by any public body within the territory of a Party which is provided:

1) for specific large civil aircraft programs or derivatives or
2) to specific companies to the extent that large civil aircraft programmes or
derivatives directly benefit.

7. "royaty payment”: repayment of a certain predetermined amount of
development support per aircraft delivered.
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APPENDIX F

FIGURES OF U.S., WEST
EUROPEAN, AND RUSSIAN
LARGE CIVIL AIRCRAFT



Figures of U.S., West European, and Russian large civil aircraft

Symbols used on the following charts:
Airbus
AVRO
British Aerospace
Boeing

Canadair
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Douglas
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Note.—The suffix “+” on Fokker aircraft denotes alternate engine options.
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Figure F-1

Western turbofan aircraft with a range not exceeding 2,000 nautical miles
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Figure F-2
Western turbofan aircraft with a range over 2,000 but not exceeding 4,000 nautical miles
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UK: Jane’s Information Group, 1997); and GRA Aviation Specialists, Inc.



Figure F-3
Western turbofan aircraft with a range over 4,000 nautical miles
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Figure F-4
llyushin 11-96M and similar Western aircraft
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Figure F-5
llyushin II-96T and similar Western aircraft
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Figure F-6
Tupolev Tu-204 and similar Western aircraft
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Figure F-7
Tupolev Tu-334 and similar Western aircraft
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OFFSETS

The term “offsets’ encompasses a broad range of compensation practices that are required by
certain governments as a condition of purchasing defense or commercia products from foreign
sources. Offsets are required by governments for a variety of reasons, such as to increase
domestic employment, to obtain desired technology, to ease the burden of large foreign purchases
on a country’s economy, or to promote a specific industrial sector. Offsets may take various
forms, including coproduction, licensed production, subcontractor production, overseas
investment, and/or technology transfers. Offsets may be characterized as either direct or indirect
or acombination of both, depending on whether the goods or services agreed upon are an integral
part of the purchased product.®

In general, severa agreements limit offset trade in the global large civil aircraft (LCA) industry.
First, two agreements govern tradein civil aircraft and components: the 1979 GATT Agreement
on Tradein Civil Aircraft, and the 1992 Agreement Between the United States and the European
Economic Community Concerning the Application of the GATT Agreement on Trade in Civil
Aircraft on Tradein Large Civil Aircraft.®” These two agreements, to different degrees, contain
provisions limiting government-mandated procurement between signatories®® In addition, the
1996 WTO Agreement on Government Procurement (GPA)®° limits offsets in government
procurement in al but “national security” and certain other areas. However, none of these
agreements contains specific prohibitions on offsets in non-defense and non-government
procurement trade.?

Effects on Global LCA Industry

Historically, offsets have been a defense-related concern. But as the ability to design and
manufacture LCA increasingly isviewed by many nations as emblematic of first-class citizenship
in the high-technology industrial economy %! an increasing number of nations with fledgling

86 |n adirect offset, the producer of the exported product may use a component during
manufacturing that is made in the purchasing country. In an indirect offset, the producer obtains
products from the purchaser that are peripheral to the manufacture of its final product.

87 The Agreement on Trade in Large Civil Aircraft includes the United States, the European
Union, and, separately, the governments of France, Germany, Spain, and the United Kingdom.

88 The GATT Agreement contains stated prohibitions on government-mandated procurement
from particular suppliers, mandatory subcontracting, and specified inducements which would result
in discrimination against suppliers from any signatory. The Agreement on Trade in Large Civil
Aircraft adopts the GATT Agreement prohibitions with interpretations intended to prohibit
government-mandated decisions which could result in discriminatory treatment. Manufacturers
Alliance, “Offsets in Foreign Sales of Defense and Nondefense Equipment, A Manufacturers Alliance
Review,” Feb. 1997, p. 3.

89 GPA signatories among LCA- and parts-producing countries include the United States,
members of the EU, as well as Korea, Japan, and Singapore.

80 Manufacturers Alliance, “ Offsets in Foreign Sales of Defense and Nondefense Equipment,”

p. 3.

8! Randy Barber & Robert E. Scott, “ Jobs On the Wing: Trading Away the Future Of the U.S.

Aerospace Industry,” Competition Pressures the U.S. Aerospace Industry to Outsource Jobs and
(continued...)

G-3



aerospace industries are eager to enter into offset agreements with global LCA manufacturers as
a means of enhancing their aerospace capabilities. Moreover, the principal global LCA
manufacturers view offsets as a necessary method for obtaining accessto foreign markets. This
growing use of offset arrangements required by purchasers of civil aircraft, however, has
heightened concern among certain sectors of the U.S. aerospace industry regarding employment
and the industry’s international competitiveness.®? Aerospace industry labor representatives
maintain that theincreased use of offsets and offset-like arrangements®™ pose seriousrisksfor the
U.S. supplier base and for the competitiveness of the U.S. aerospace industry, in that they result
in the transfer of U.S. jobs and technology to overseas competitors.®* While most of these
aspiring producer countries are not likely to pose an immediate threat to the competitiveness of
U.S. LCA manufacturers (primarily because they lack high-technology design capability and
becausethey lack theintegrated process management skills necessary to producetheir own LCA),
these producers do manufacture numerous aircraft components and structures and compete
directly with U.S. suppliersof lower-technology componentsand structures, and concelvably pose
a significant challenge to this segment of the U.S. aerospace industry.

&1 (_..continued)
Production, Washington, DC: Economic Policy Institute, 1995, p. 23.

82 Manufacturers Alliance, “ Offsets in Foreign Sales of Defense and Nondefense Equipment,”
p. 3.

83 The term “ offset-like arrangements” is used here to refer to commercially-generated offsets not
mandated by the government of the purchaser country.

84 International Association of Machinists and Aerospace Workers, posthearing submission,
USITC inv. No. 332-384, pp. 4-5.
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AN ANALYSIS OF MARKET
SEGMENTATION WITHIN THE
NARROW-BODY AIRCRAFT MARKET

The analysis of market segmentation within the narrow-body turbofan-powered aircraft market
focuses on the fact that most goods and services offered for sale represent a unique combination
of underlying features, properties, or characteristics that address the ultimate customer
requirements. In the case of aircraft, al airliners fulfill the basic requirement of transporting
passengers and/or cargo by air. However, in addition to this general requirement, numerous other
properties and characteristics, such as passenger and freight capacity, range, reliability, and
efficiency of operations, are used to differentiate airliners. Thisanalysisidentifiesand quantifies
the most important observable characteristics of narrow-body airliners and uses those
characteristics to evaluate segments within the market.

Asdiscussed in Chapter 6, the analysis described in this appendix addresses whether the 100-seat
aircraft is best described as: 1) indistinguishable from the general LCA market; 2) part of an
emerging 70- to 120-seat market segment; or 3) part of aregional jet aircraft market. Results
fromthisanalysisdo not produce definitive answersto the market segmentation question; instead,
the results must be interpreted based on how similar airliner types are to one another.

The investigation proceeds on two levels. First, the most important airliner factors are identified
using information on both prices and measurable characteristics for a subset of 32 narrow-body
aircraft.®® Oncethese key characteristics areidentified, two analyses are conducted to determine
how similar each aircraft modd is to the other models included in the investigation. The first
analysisidentifies how similar each pair of aircraft are to one another when compared against all
other models. The second analysis attempts to directly quantify the economic distance between
each pair of aircraft models.8%®

Methodology and Analyses

Quantifying Important Aircraft Characteristics

An evauation of responses to questionnaires received from airlines for this study reveals that a
large number of factors are considered when airlines make fleet acquisition decisons. An airline
simultaneoudy eval uatesits specific route structure, current fleet, route-specific passenger traffic
projections, financing options, as well as the price and performance characteristics of aircraft
offered for sale. Based on the significant elements associated with passenger preferences, airline
requirements, and aircraft characteristics, fleet acquisition is generally reduced to a comparison
of the financial return (present-value lifetime revenue less present-value lifetime costs) of each

85 Price and characteristics information were collected from The Guide (Herndon, VA: GRA
Aviation Specialists, Inc., vol. 3, November, 1997). All narrow-body airlinerslisted in that
publication are used in the first part of the analysis that identifies the set of important characteristics.

86 Economic distance refers to the distance, in characteristic space, weighted by the relative
magnitude of each significant characteristic explaining aircraft prices or valuations.
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aternative aircraft. Therefore, numerous characteristics of passengers preferences, airlines, and
arcraft influence this decision.

Many tangible and intangible characteristics are associated with an airliner, and the value of an
aircraft should be related to the unique combination of important characteristics it contains.
However, only measurable characteristics can be used in this type of analysis.®’ Therefore, the
first step in the analysis was to obtain consistent measures of vauations (prices) and
characteristics that either directly or indirectly influence the function/appeal of an aircraft in the
market. Dataon thetypical seating capacity, maximum seating capacity, and maximum takeoff
weight were collected to represent the revenue generating capacity of airliners. Similarly, the
revenue capability and the appeal/necessity of nonstop flight was expected to be captured by
measures of the typical and maximum aircraft ranges. The number of turbofan engine models
certified for an aircraft aswell asdifferences (both in absolute and percentage terms) between the
typical and maximum seating capacity and range were also identified, as those measures might
highlight important flexibility or adaptability features of an aircraft model.

Theeffect of anaircraft having more engine competition between producerswas proxied with data
identifying the number of manufacturers or manufacturing groups with engines certified for each
aircraft. Noise certification status (Stage 2 or Stage 3) was collected because Stage 2 aircraft
must be phased out, fit with new engines or noise reduction kits, or sold to airlines servicing
limited markets not enforcing Stage 3 noise standards.®® Chronological age of the aircraft was
recorded because the value of an airliner declines asit ages and pricing data used in the analysis
included both new and used airliners®° Age of the technology (i.e., an indicator of efficiency)
embodied in the airframe was proxied by the year each aircraft model was first delivered.®®
Airframe manufacturers were identified as a means of attempting to capture the commonality
benefits of a particular group of aircraft models. Finally, two physical characteristics, airliner
length and wing span, were recorded to determineif these characteristics might identify some non-
obvious effect on aircraft values, after controlling for other factors.

Tomaximize consistency between characteristicsmeasuresand thevaluationsused intheanalys's,
valuations and characteristics datawere obtained from The Guide. Datamissing from The Guide
were obtained from various issues of Jane’s All the World’s Aircraft and manufacturer internet
sites. TableH-1listsall 32 narrow-body aircraft models with data available for the first stage of
thisanaysis.

87 With respect to other factors such as direct operating costs, appropriate data were not available
for thisanalysis.

88 A binary variable recorded whether an aircraft satisfied Stage 3 (one) or Stage 2 (zero) noise
standards. The phase out of Stage 2 aircraft, to be completed by December 31, 1999, was mandated
by the Airport Noise and capacity Act of 1990 and subsequent FAA rulings.

89 For each aircraft, only prices for the latest model year were used. Age was recorded as the
difference in years between 1999 and the model year for the aircraft valuation that was used.

80 Age was recorded as the difference in years between 1999 and the year the aircraft model was
first introduced.
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Table H-1:
Aircraftmodels represented in the analysis identifying significant product characteristics

AVRO RJ70 Boeing 737-500 Fokker 70

AVRO RJ85 Boeing 737-600 Fokker100

AVRO RJ100 Boeing 737-700 McDonnell Douglas DC-9-30
Airbus A319 IGW Boeing 737-800 McDonnell Douglas DC-9-51
Airbus A320-200 Boeing 757-200 McDonnell Douglas MD-81
Airbus A321-100 Boeing 757-200ETOPS McDonnell Douglas MD-82
Airbus A321-200 British Aero. BAe146-100 McDonnell Douglas MD-83
Boeing 727-200Adv. British Aero. BAe146-200 McDonnell Douglas MD-87
Boeing 737-200Adv. British Aero. BAe146-300 McDonnell Douglas MD-88
Boeing 737-300 Canadair CRJ-100ER McDonnell Douglas MD-90-30
Boeing 737-400 Embraer EMB-145ER

Source: The Guide, GRA Aviation Specialists, Inc., Reston VA.

To identify the set of characteristics valued most within the aircraft market, an analysis was
conducted in which prices were regressed against the set of observable aircraft characteristics.®*
The price of an airliner is expected to increase with a greater range and capacity, as well as
compliance with more stringent (Stage 3) noise standards. The age of an aircraft also impactsits
market value; newer aircraft yield higher prices.

A binary variable was constructed to indicate whether the aircraft was produced by either
Boeing/Airbusor whether it was produced by athird manufacturer. Giventhesizeof theinstalled
fleet of these two manufacturers, val uations were expected to be positively related to thisvariable
if non-trivial benefits are associated with fleet commonality and the two major aircraft producers
are able to obtain a measurable price premium due to this benefit. Since engines are generally
purchased separately from the airframe, and engine prices are likely to be lower (than they would
otherwise) when there are alarger number of engine suppliers, airliner valuations were expected
to be positively associated with the number of engine suppliers. Finally, newer technology
embodied in an airframe should indicate more efficient components and design. Therefore, older
airframe technology should be associated with a lower-valued airliner, holding other factors
constant.

The full set of characteristics listed above were examined. Factors were retained in the second
step of theinvestigation only if their estimated coefficientswere tatistically significant.®** Several
characteristics were examined and omitted because of multicollinearity problemswhen they were
included in the regressions. In particular, variables representing the physical size of an aircraft,
such asthelength, wing span, and maximum takeoff weight, were highly correlated with the range
and capacity measureswhich areintuitively more meaningful. The characteristicsincluded inthe
final regression were range, capacity, aircraft age, and noise rating of the aircraft.

8! This analysis determines the set of factors and the weights placed on each factor to best explain
price variation across the different aircraft models. Although sufficient data existed to conduct a
panel analysis, for each particular aircraft model, price variations across time appeared to be based
solely on arelatively linear depreciation schedule. Hence, this type of analysis would have been
inappropriate.

82 Alternative approaches can be used to identify whether variables should be included/omitted
from the regression, such as maximizing the AIC statistic, but the importance of range, capacity, and
aircraft age made it unlikely that the results would be appreciably altered.
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Equation (1) identifies the final regresson model (model 1) which was used to determine
parameters necessary for the second part of the market segmentation analysis.®*

Q P, =P, + B, * Range + B, * Capacity + B;* Noise Rating + B, * Age+ u,

Regression estimates of equation 1 are shown in table 2 (moddl 1).#* Because a log-log
specification was used to estimate the equati ons, coefficient estimatesfor the continuousvariables
have astraightforward interpretation aselasticities. Therefore, using the resultsfrom model 1 for
anew aircraft, aone percent increase in the typical range and capacity of an airliner is associated
with aroughly 0.24 and 0.61 percent increase in aircraft valuations, respectively. Holding other
factors constant, an aircraft satisfying Stage 3 noise standards is roughly $1.8 million more
valuable than one which only meets Stage 2 standards.®**® Finally, a one-percent increase in
aircraft age is estimated to reduce the value of an airliner by 0.331 percent, on average.®*®

These coefficient estimates are al significant and are robust to the inclusion of other variablesin
theregression. Thisisillustrated in models 2, 3, and 4 which show the results of three additional
specifications®” These three models illustrate the effects of including variables identifying
Boeing/Airbus products, age of the airframe technology, and the number of enginesrated for each
modd of aircraft, respectively. Although the coefficient estimates for each of these variables
produced the expected sign (i.e., effect),®® they were excluded from the second stage of the
analysis since the coefficient estimates were not statistically significant, meaning they were not
dtatistically different from zero.

83 The previous discussion implies that 3, B,, and 3, are expected to be positive, and B, should be
negative.

8% Tests for heteroskedasticity showed it to be present in each regression, so the reported standard
errors are corrected using White' s procedure. Regressions were estimated using the TSP software
package.

85 Hush kits for a 727-200Adv. are reported to range from $2.02 million to $2.63 million in GRA
Aviation Specialists, The Guide, p. 48.

8% As estimated, absolute depreciation levels are estimated to be nonlinear (in years), with higher
depreciation in early years and alower level in later years.

87 |n addition to robust coefficient estimates, the regressions explain over 93 percent of the price
variation across aircraft models, as the adjusted R* measures exceed .93.

88 The signs of the coefficients imply that Boeing and Airbus may be able to extract slightly
higher prices for their aircraft, older airframe technologies are associated with lower aircraft
valuation, and aircraft appear to have a premium when alarger number of engine options are
available. In each case, these factors are estimated holding constant all other product characteristics.
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Table H-2:
Regression results quantifying the relationship between aircraft characteristics and estimated market
valuations

Characteristic (variable) Model 1 Model 2 Model 3 Model 4

Estimated coefficient
(Standard error)

Typical range 0.244 1 0.2051 0.204 1 0.2051
(0.124) (0.1112) (0.118) (0.120)

Typical capacity 0.605 2 0.590 2 0.592 2 0.588 2
(0.117) (0.122) (0.136) (0.143)

Noise rating (Stage 2/3) 0.598 2 0.644 2 0.642 2 0.644 2
(0.204) (0.170) (0.167) (0.1709)
Age of the aircraft * typical capacity -0.3312 -0.314 2 -0.3122 -0.3112
(0.045) (0.049) (0.049) (0.053)

Boeing/Airbus 0.063 0.061 0.058
(0.086) (0.091) (0.097)

Airframe age -0.003 -0.006
(0.029) (0.040)

Number of approved engines 0.009
(0.076)
Constant -1.85172 -1.563 2 -1.558 2 -1.555 2
(0.590) (0.669) (0.676) (0.702)

Number of observations 32 32 32 32

Adjusted R? 0.943 0.942 0.939 0.937
Sum squared residuals 0.5736 0.6081 0.6081 0.6081

! Statistical significance between the 90 and 99 percent level.
2 Statistical significance at the 99 percent level.

Source: USITC staff calculations

Market Segmentation

Primary Analysis

Because aircraft demand is derived directly from the preferences and requirements for airline
travel, the analysisis designed to identify and distinguish the requirements of airlines from the
specific products available for purchase. This anaysis explicitly separates the two market
participants, recognizing that only very infrequently are airline requirements exactly met by
aircraft produced for themarket. Instead, given comparablepricelevels, airlinespurchaseaircraft
that are most similar to their required specifications. The primary analysis described in this
section compares aircraft when the “true” or “optimal” set of airline requirements are near, but
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Figure H-1:

(generally) different from the characteristics embodied in available products®° A secondary
analysisattemptsto directly measure the economic distance between each pair of aircraft. Market
segmentation isdetermined by eval uating the set of product “ neighbors’ that exist for each aircraft
mode!.

Once product neighbors are determined, 100-seat models are compared to airliners generally
associated with the LCA market and those associated with the established regional turbofan
market (below 70 seats) to determine whether patterns of clustering exist within or across the
different groupsof airliners. Thenewly proposed 100-seat airlinersare much more closely aligned
with established (though no longer produced) 100-seat aircraft than they are to either LCA or
small, regional turbofan models.

Figure H-1 illustrates the primary approach used to determine product neighbors. Three aircraft
are depicted by the points A, B, and C which plot the aircraft based on two key product
characteristics, typical seating capacity and typical range.

Example of airliner models and optimal configurations used to evaluate product neighbors

Seats

Range

As described above, given the availability of these aircraft, airlines will obtain bids for severa
airliners that are close, though not identical to their optimal choice. Therefore, in this analysis,
intermediate points are selected between each pair of aircraft to represent a potential optimum
airline choice. For example, the point X identifies one possible airliner configuration between

89 A similar type of analysisis described for the automobile market in James Levinsohn,
“Empirics of Taxes on Differentiated Products: The Case of Tariffsin the U.S. Automabile Industry,”
Robert E. Baldwin, ed. , Trade Policy Issues and Empirical Analysis, (Chicago, IL: University of
Chicago Press, 1988), pp. 11-44. That study analyzed automobiles to determine product neighbors
which were used in constructing price indices of autos that competed with each other. Although that
analysis derived results based on final demand and consumer utility maximization, this analysis
borrows heavily from that study.
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aircraft A and C. The optimum (X,) is chosen using a metric described below such that points
A and C lie on an dllipse representing points that are equidistant from the selected optimum.®*
The pair isthen tested against al other airliners to determine if one (or more) aternative aircraft
is closer to the optimum choice than the pair being tested. Inthiscase, theairliner represented by
point B isinsidethe ellipse, and thusis closer to the optimum X than points A and C. Therefore,
the pair (A and C) are not considered neighbors because the third aircraft (B) is closer to one or
the other airliners being tested than they are to each other. If no other aircraft lies inside the
ellipse, the aircraft pair are considered product neighbors. This is shown in the comparison of
points A and B. The optimum X, is chosen to lie between A and B and when compared to point
C, the pair are found to be closer than the alternative and thus are neighbors.

Products are evaluated based on a surplus or net profit function (equation 2) defined to proxy the
profit available from an aircraft that embodies a set of characteristics, z, that are different from
the set of characteristics, z*, which an airline might identify as optimal for its operation.®** Profit
(IT) is calculated as net operating revenue of an aircraft (R) lessthe total costs of purchase (P):

) P(z,z') = R(z,2")- P(2).

The net revenue function is derived below. As discussed in the previous section, the price of an
aircraft [P(z)] depends on the characteristics represented in the mode.

The net operating revenue function is based on underlying characteristics of a product, aswell as
aset of preference/institutional factors, r, and isrepresented asaconstant el asticity of substitution
function:

n
3) R(zr)= & r @ -1/d,
where the parameter 0 reflects the elasticity of substitution between characteristics

@19
-0 < By . 1p<1.3288

To smplify the analysis, both separability in the decision process and exogenous airline route
demand isassumed. The decision process entails maximizing operating revenue of thisairliner
decision and additively separable numeraire operations N:

€ MaxR(z,r)+ N

subject to P(z) + N < D, where D represents the exogenous demand that existsfor an airlineroute
structure. Substituting equation (3) and the solution to (4) into equation (2) yieldsthe expression:

80 The ellipse is centered on the optimum point.

81 v ariables represent vectors unless explicitly indexed with a subscript, a notation used to
identify individual elements of a vector.

82 |n writing equation (2), all characteristics are redefined using a Box-Cox transformation, and
the characteristics themselves are in logarithmic form. Binary variables are defined so the
logarithmic value is either zero or one.

83 The analysisis only dightly sensitive to the elasticity of substitution between characteristics.
Values of & were chosen between -1.5 and -3.0 to analyze the sensitivity; avalue of -2.25 was used to
determine the results reported in table |-3.
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5) P(2.2') = exp(C + b Inz*)g ?%g(z;)l-d(zf - 1)- explC+b Inz).

Thisreationship impliesthat profits are maximized by productsthat have a set of characteristics
(2) equal to the optimum bundle (z*). Therefore, airlines evaluate aircraft that are most closely
associated with their optimal characteristicsbundlein specific fleet competitions. If morethan one
product is similar to the optimum bundle, they should compete for the same markets and are
therefore considered neighbors in this analysis. Therefore, the analysis identifies airliners as
neighbors if they border on empty spaces within the product space representing possible airline
demand points.

For each pair of aircraft, an optimal characteristics bundle was selected to equate the value of

II(z, z*) for the aircraft pair. Each of 62 aircraft were individually analyzed, with 61 optimal
characterigtic choices examined for each specific aircraft.2* The roughly 1,900 pairs were then
tested againgt the remaining 60 models included in the analysis.®®

In the previous section, determinants of aircraft price or valuations were analyzed and shown to
beexplained by four key airliner characteristics. However, only typical rangeand seating capacity
remain as viable factors that airlines have available in deciding upon a new aircraft mode.
Depreciation wasincludedintheearlier regression analysisto control for thedifferent aircraft age;
however, it was excluded from this analysis because aircraft neighbors would have atendency to
cluster by age, though airlines typically do not consider chronological aircraft age as a desired
factor. Similarly, measures of noise certification were used in the regression analysis to control
for the effects of an aircraft not meeting current environmental standards. The noise certification
characteristicisnot included in the analysis of product neighbors because Stage 3 noise standards
are generally a requirement of new purchase decisions and airlines can not choose the level of
noise certification under which they would prefer to operate an aircraft.

Supplemental Analysis

To gauge the robustness of the primary analysis results, a secondary set of comparisons was
calculated. In this case, the economic distance between each pair of airliners was measured and
the five most closely related aircraft are reported. This approach is relatively smple as it
measures the gap between each pair of aircraft using the surplusfunctionin the previousanalysis.
Rather than sel ecting an optimum characteristic bundlefor each pair of aircraft, thismethodol ogy
directly comparesmodels. Equation (5) isadapted for thisanalysis by assuming that the optimum
characteristics bundle is represented by a particular airliner. The distance between that aircraft
and all other airlinersiscalculated by determining the surpluscal culated for al other aircraft when
airlines prefer to have the one being used to represent the optimum. Formally, for a specific

84 The 32 aircraft used in the first (regression) step of the analysis are a subset of the 62 airliners
considered in this second step.

8% Analyzing 1,900 possible pairs of aircraft required an equal number of optimal airline
characteristic choicesto be calculated. Product neighbors are determined only from these potential
combinations, though an infinite number of possibilities exist in the characteristics space. One
shortcoming of choosing “optimal” characteristic combinations between pairs of aircraft isthat it
ignores all possible characteristic combinations that are outside the minimum and maximum values
represented by the 64 aircraft included in the analysis. The GAMS software package was used to
calculate the optimal characteristic bundle for each product pair as well as the roughly 270,000
product comparisons required for the analysis.
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aircraft (denoted by z*), the surplus function P (z,z") illustrated in equation (6) is calculated to
compare each of the remaining aircraft (Z ) to the one considered optimal:

6) P(z.2') = exp(C+ b |nz*)§ g%%(z;)l-d(’zjd : 1)- exp(C +b InZ).

Rather than comparing an aircraft pair to al other available aircraft, this analysis simply
calculates adistance, in product space, between alternative airliners. Therefore, resultsfromthis
analysis rank the distance between all aircraft pairs, without considering the specifications or
number of aircraft that may be more similar to an optimum airline specification.

All aircraft used in the analyses are shown in table H-3, along with measures of the two key
variables, typical range and seating capacity. These models include both currently available
airlinersaswell asthosethat are being proposed for production. Table H-3 also showstheresults
from the two complementary analyses. The numbering of an aircraft in thelist is used to identify
neighbors in the results columns. For each airliner listed, the fourth column in table H-3 shows
all aircraft that were found to be product neighbors using the primary analysis that employed
equation (5).8* Thelast column reports the closest five airliners found in the secondary analysis
using equation (6) to calculate the distance between models.2’

The two product neighbor analyses produce similar results, but they are not expected to yield
identical results. For example, the first aircraft listed, the AVRO RJ70, was found to have five
product neighbors: the Canadair CRJ-200L R, the Fairchild-Dornier F528 and F728 models, and
the Fokker F28 and F70+ models. When a midpoint was selected between the AVRO RJ70 and
each of these models, no other aircraft in the analysis was determined to be within the ellipse that
equated the pair of aircraft. The secondary analysis indicates that the Canadair CRJ-700 and
Fokker 70 were the second and fifth closest aircraft models in product space, but they were not
identified as product neighborsin the primary analysis because other aircraft exist that were very
similar to those modelsand were determined to be more substitutablefor the optimal characteristic
configuration.

The number of aircraft identified in each analysisis aso likely to differ. Note that the second

aircraft listed in table I-3, the AVRO RJ35, is determined to have only two product neighbors,
though the secondary analysis awayslists the five closest aircraft in product space. The Boeing
737-300 wasfound to have six product neighborsin the primary analysis, the most of any aircraft
mode!.

8% These aircraft are listed in numerical order within the table. The primary analysis identifies
whether an aircraft is a product neighbor or not, but does not rank the closeness of a product
neighbor.

87 Aircraft are listed in the order, from the closest aircraft modelsin product space to the more
distant.

H-11



Table H-3:
Data and results for aircraft models included in the market segmentation comparison

Description Range! Seats? Primary analysis? Secondary analysis?
(n. miles) (number) model number of product neighbors

1. AVRO RJ70 1415 70 38, 43, 44, 45, 47 44, 39, 45, 47, 46
2. AVRO RJ85 1230 85 33,50 33, 32, 47, 46, 50
3. AVRO RJ100 1195 100 34, 50 34,50, 62,51, 11
4. Airbus A319M5 1850° 106 5,13, 52, 58 52,11, 51, 58, 20
5. Airbus A319 1850 124 4,15, 16, 55 15, 16, 17, 55, 58
6. Airbus A319IGW 3550 124 23,24, 25 24, 25, 23, 60, 19
7. Airbus A320-200 2650 150 12,19, 61 19, 61, 12, 8, 60
8. Airbus A320-200IGW 2950 150 25, 26, 61 61, 7, 19, 26, 60
9. Airbus A321-100 2300 185 10, 26 10, 26, 28, 29, 27
10. Airbus A321-200 2650 185 9, 26, 28, 29 9, 28, 29, 26, 27
11. Boeing 717 1547 106 51, 52, 62 51,52, 62, 4, 34
12. Boeing 727-200Adv. 2475 148 7,19, 57, 60 60, 19,57,7, 61
13. Boeing 737-100 2160 85 4,14, 49, 50, 51 49, 48,51, 4,11
14. Boeing 737-200 2880 95 4,13, 20, 21 20, 21, 58, 59, 22
15. Boeing 737-200Adv. 2140 120 5,17, 58, 59 5,17, 58, 20, 21
16. Boeing 737-300 1459 128 5, 52, 53, 54, 55, 62 54,5, 55, 15, 52
17. Boeing 737-300IGW 2270 128 15, 24, 56, 57, 59 15, 56, 5, 18, 57
18. Boeing 737-400 2090 146 56, 57 56, 57, 12, 60, 19
19. Boeing 737-400IGW 2700 146 7,12, 60 7,60, 12, 61, 57
20. Boeing 737-500 2420 108 14, 21, 58 58, 21, 59, 15, 14
21. Boeing 737-5001GW 2740 108 14, 20, 59 59, 20, 58, 22, 15
22. Boeing B737-600 3230 108 23,59 22,59, 21,6, 24
23. Boeing 737-600IGW 3630 108 6, 22 23, 59, 21, 20, 58
24. Boeing 737-700 3200 128 6, 17, 60 6, 25, 60, 57, 19
25. Boeing 737-700IGW 3800 128 6,8 6, 24, 8, 19, 60
26. Boeing 737-800 2930 162 8,9, 10, 27, 61 27,8,61,7,28
27. Boeing 737-800IGW 3370 162 26, 28 26, 28, 8, 10, 61
28. Boeing 737-900 3140 177 10, 27, 30 10, 27, 26, 29, 9
29. Boeing 757-200 2700 201 10, 30, 31 10, 28, 9, 30, 27
30. Boeing 757-200ETOPS 3929 186 28, 29, 31 28, 29, 27, 10, 26
31. Boeing 757-300 3485 240 29, 30 30, 29, 28, 10, 9
32. British Aero. BAe146-100 1140 82 33, 46 33, 46, 2, 47, 45
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Table H-3 continued: Data and results for aircraft models included in the market segmentation

comparison--Continued

Description Range! Seats? Primary analysis? Secondary analysis?
(n. miles) (number) model number of product neighbors

33. British Aero. BAe146-200 1240 82 2,32,47 2,32,47, 46, 45
34. British Aero. BAe146-300 1220 103 3,62 3,50, 62,51, 11
35. Canadair CRJ-100ER 1620 50 37,42, 43 37, 38, 43,42, 36
36. Canadair CRJ-200 965 50 41, 42 41, 42, 43, 35, 37
37. Canadair CRJ-200ER 1645 50 35, 38 35, 38, 43, 42, 36
38. Canadair CRJ-200LR 1900 50 1,37 37,35,43,42,1
39. Canadair CRJ-700 1702 70 40, 44 44, 40, 1, 47, 48
40. Canadair CRJ-700ER 2032 70 39, 48 39, 44, 48, 49, 47
41. Embraer EMB-145 800 50 36 36, 42, 43, 35, 37
42. Embraer EMB-145ER 1200 50 35, 36, 43 43, 36, 35, 37,41
43. Fairchild Dornier F528 1200 55 1, 35, 42, 45 42, 35, 37, 36, 38
44. Fairchild Dornier F728 1600 70 1, 38, 39, 47 39, 1, 40, 47, 45
45. Fokker F28 1125 75 1,46 46, 32, 1, 33, 47
46. Fokker F70 1070 79 32,45 45, 32, 33, 2, 47
47. Fokker F70+ 1415 79 1, 33,44, 48 33, 2, 32,44, 39
48. Fokker F70++ 1855 79 40, 47, 49, 50 49, 40, 13, 47, 39
49. Fokker F70+++ 2015 79 13, 48 48, 13, 40, 47, 39
50. Fokker F100 1290 97 2,3,48 3,34,62,51,2
51. Fokker F100+ 1550 105 11,13 11,52, 62, 4, 34
52. Fokker F100++ 1680 107 4,11, 16 4,11, 51, 62, 16
53. McDonnell Douglas DC-9-30 1100 119 16, 54, 62 62, 34,11,51, 3
54. McDonnell Douglas DC-9-51 1250 139 16, 53, 55 16, 55, 5, 53, 15
55. McDonnell Douglas MD-81 1564 142 5, 16, 54, 56 54, 16, 5, 56, 18
56. McDonnell Douglas MD-82 2050 142 17, 18, 55 18, 57, 17, 12, 60
57. McDonnell Douglas MD-83 2502 142 12, 17, 18, 60 60, 12, 19, 7, 18
58. McDonnell Douglas MD-87 2372 109 4,15, 20 20, 21, 59, 15, 14
59. McDonnell Douglas MD87ER 2833 109 15, 21, 22 21, 22, 20, 58, 23
60. McDonnell Douglas MD-88 2618 143 12, 19, 24, 57 57,19, 12,7,61
61. McDonnell Douglas MD-90-30 2770 152 7,8, 26 8,7,19, 12, 60
62. Tupolev Tu-334 1300 110 11, 16, 34, 53 11, 51, 53, 34,52

!Sources: Jane’s All the World's Aircraft, (Surrey, UK: Jane’s Information Group, Limited), various issues; Gregory

Polek, “Fairchild Dornier Launches New Jets,” Aviation International News, June 1, 1998, pp. 1, 42.
2 USITC staff calculations

% Technical specifications have not been released by Airbus Industrie, G.1.E.; range is estimated based on the A319.
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Conclusions

Based on areview of resultsin table H-3, the narrow-body turbofan aircraft market appearsto be
segmented into at least three parts. As discussed above, the degree of market segmentation is
judged by the degree to which aircraft models cluster together. The degree of clustering is
illustrated in table H-4 which summarizestheresultsfrom table H-3. Aircraft modelsare grouped
into three categories; 70 seats and fewer, between 71 and 120 seats, and more than 120 seats. For
aircraft that fall in each of the groups, table H-4 identifies the number of product neighbors that
fall within the three groups.

Table H-4:
Summary of table H-3 product-neighbor results

Number of product neighbors with seating capacity

Aircraft with seating capacity 70 seats and fewer 71-120 seats more than 120 seats
70 seats and fewer 25 5 0
71-120 seats 4 64 8
more than 120 seats 0 9 74

Source: USITC staff calculations

Thesummary resultsin table -4 show that there are 76 product neighborsfor aircraft with seating
capacities of 71-120 seats. Sixty-four of those product neighbors are other aircraft with 71-120
seats. Of the remaining product neighbors, four were aircraft with 70 or fewer seats and eight
aircraft had accommodations for more than 120 seats.

As discussed in the introduction of this Appendix, market segmentation is not identified with
precision in this analysis. Instead, the results in table -4 indicate a strong degree of market
segmentation between the small (70 seats and fewer) models and the aircraft in the 71-120 seat
category. Differences between aircraft in the 71-120 seat, and more than 120-seat categories are
less definitive, but the higher degree of crossover between groupsis largely due to a number of
aircraft modelsin the 71-120 category that are smaller versions of aircraft optimized for ahigher
seating capability. Therelatively long range of these aircraft make them more closely associated
with aircraft in the more than 120-seat group.

Stronger segmentation appears at the lower end of the 100-seat market than at the upper end. The
break between the small, 70-seats and fewer aircraft, and those in the 71-120 category is
reinforced by the scope clausesin airline pilot contracts that limit the number and size of small
turbofan aircraft operated within major airline service networks. Table H-5 summarizes scope-
clause restrictions included in pilot labor contracts for most of the major U.S. carriers. Though
airlines are attempting to loosen these restrictions to compete more directly against low-cost
carriers, they remain a significant restriction in many fleet acquisition decisons. The 70-seat
threshold appears to be a strong dividing line, and thus, reinforces the division between 100-seat
airliners and the smaller regiona turbofan aircraft.
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Table H-5:
Descriptions of “scope clause” restrictions in a select number of major U.S. airlines

Airline Limits on aircraft Limits on the number of aircraft *
American Maximum RJ capacity - 70 seats Entire system limited to 67 RJs.
Minimum RJ capacity - 45 seats If mainline American fleet drops below 628
Maximum average fleet size - 50 seats aircraft, reduction of one RJ for every two
550 nm flight maximum aircraft below 628.
Continental Maximum RJ capacity - 59 seats No limit on number of RJs
Delta Maximum RJ capacity - 70 seats No limit on number of RJs
exemptions for up to 20 RJs between 70 and 89 seats
Northwest Maximum RJ capacity - 70 seats Currently under negotiation
Currently under negotiation
United Airlines Maximum RJ capacity - 50 seats Entire system limited to 30 RJs through the
year 2000.

After 2000, 3 RJs can be added for each
mainline narrow-body aircraft.

US Airways Maximum RJ capacity - 69 seats The scope clause has incremental increases:
No RJ may operate on a route served by “mainline First year - maximum of 12 RJs
jets” in the previous 12 months. Second year - maximum of 15 RJs

Third year - maximum of 25 RJs

1 RJ refers to a regional turbofan aircraft.

Source: Profile: Regional Jets and Their Emerging Roles in the U.S. Aviation Market, Office of the Assistant Secretary for
Aviation and International Affairs. U.S. DOT, June 1998.

The break between the 100-seat airlinersand traditional L CA islesspronounced intable H-4, and
is also weaker because no clear institutional factors divide these two categories of aircraft.
However given the differencesin seating capabilitiesaswell asthe significant differencesin flight
range, there appears to be a noticeable divergence between 100-seat aircraft and those models
optimized for the more than 120-seat market.

The currently-proposed new 100-seat programs generally link them with established 70- to 120-
seat aircraft rather than those aircraft at the lower end of the LCA market.® In instances where
the new 100-seat aircraft are found to be most similar to existing aircraft models, those regional
and LCA modelsare generally no longer produced. Therefore, asdiscussed in Chapter 6, demand
is projected to result from proposed new 100-segt aircraft that open up new short-distance high-
frequency service routes, but replacement saleswill likely be the significant source of salesin the
initial period after launch.

8% \When the proposed AE316 and AE317 were included in the analysis, the proposed Airbus 100-
seat aircraft was much more closely related to the 100-seat market than the A319M5 aircraft (with the
specifications being used for the analysis).
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