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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.

1-3



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.

34



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.
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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.

311



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.
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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.
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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.

3-32



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