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EXECUTIVE SUMMARY

No industry in the United States better represents the successes and fail-
ures of American industrial policy over the last 50 years than aerospace. The
winners in the aerospace industry-Boeing, General Electric, McDonnell
Douglas, and Pratt & Whitney-have helped secure the peace and have cre-
ated a global air transportation market. These and scores of other agrospace
corporations grew through the combination of defense spending, an expand-
ing commercial market, and a skilled workforce that produced airplanes bet-
ter and quicker than anywhere else in the world. That era has come to an end
with the cessation of the Cold War, economic recession, and the emergence
of new global competitors in aerospace. This study examines the effects of
these market changes on the industry and recommends a policy for assuring
the continued future preeminence of the American agrospace industry.

Aerospace companies in the United States are at a critical juncture be-
cause of these new redlities. How well they adapt-and how well US. poli-
cy adapts-will shape thisindustry well into the next century. Dueto its
critical nature in terms of national security and economic prosperity, the
aerospace industry demands specia attention from policy makers. In 1994,
aerospace companies exported $3 1 billion in commercia products compared
to total imports of roughly $13 hillion. in commercial aerospace products—
a trade balance unmatched by any industry sector. Despite this impressive
performance, the import to export ratio is changing rapidly in commercia
aerospace. The combined effects of reduced defense spending and the steep-
est recession in airline history over the last five years have resulted in the
loss of nearly 500,000 American jobs in the aerospace industry, along with
nearly 1 million other jobs dependent on this critical sector.

The European consortium—Airbus-presents a particularly aggressive
and technologically sophisticated competitor to arframe manufacturers in
the United States. The commercial success of Airbus, along with its explicit
goal of job creation, presents a stark challenge to American policy makers
eager to cut back government’s role in assisting industry development at a
time when further job loss in the United States is predicted.

In addition to Airbus, developing competitors in Adaparticularly in
Japan, China, and South Korea-are appearing on the horizon. For years,
American companies have engaged in a practice known as offsets to gain
access to Asian and other markets. Since many of the world's airlines were,
and il are, state owned or subsidized, national governments had a power-
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Offset arrangements
have become a pre-
requisite to doing
business, particularly
in countries that
retain state control of
the economy.

ful bargaining chip to use. In effect, these national airlines, working in con-
cert with their governments, would only purchase airplanes if & certain amount
of the work was performed in the home country. The cost of the plane was
offset by the spinoff benefits of job creation. In recent years these offset
arrangements have become a prerequisite to doing business, particularly in
countries such as China that retain state control of the economy.

In this report we summarize research which shows that U.S. manufactur-
ers are forecast to lose $129 hillion in saes to foreign producers between
1994 and 20 13. In addition, imported parts and aircraft could increase their
share of domestic production by 9.5 percentage points in the same period.
As a result of these increases in foreign competition and imports, we esti-
mate that up to 250,000 jobs are at risk in aerospace and related industries in
the year 2000, and up to 469,000 jobs could be eliminated in 2013 because
of offset policies and increased foreign competition. Most of these positions
are in manufacturing or closely related high-skill, high-wage service indus-
tries. Foreign competition in aerospace products, especially commercia air-
craft and parts, could significantly impact the total level of high-skilled, high-
wage manufacturing jobs in the U.S. in the next two decades.

In addition to offset arrangements, American aerospace companies are
aso faced with the need to raise hillions of dollars in order to fund the devel-
opment of the next generation of aircraft. The Boeing Company, for exam-
ple, recently spent $6 hillion developing the new 777 airplanes. Such a risk
was too much to bear by Boeing aone.

As a result of antitrust restrictions and the reluctance of government to
insure risk taking in commercia product development, a substantia portion
of the development and production of the new 777 was undertaken by for-
eign partners, particularly the industria giants of Japan. As a result, amost
30% of the vadue of the new Boeing 777 will come from outside of the Unit-
ed States. Not only has this cost jobs in the United States, but the technolog-
ical transfer aso will hasten the development of a new generation of com-
mercial and military competitors. These developments, the trading of jobs
for market access and risk sharing to foreign companies, shape the challenge
for a 21st century aerospace policy in the United States. Can we, as a nation,
afford to lose the high-skill, high-wage jobs that built the aerospace indus-
try? Can we, as a nation, afford to lose the industrial base necessary to
produce advanced aircraft so essential to national security? The answer, clear-
ly, is no; we cannot afford to alow these developments to further erode our
economic growth or national security.




An effective, national aerospace promotion policy must recognize the
difficult position in which American companies are placed. Trading jobs for
market access may in fact be the only way that American companies can sell
their products in closed economies today. The newly formed World Trade
Organization (WTO) recognizes that this practice amounts to an unfair trad-
ing relationship, but has done little to address the problem as it affects com-
mercial aerospace. The Genera Agreement on Tariffs and Trade (GATT)
and the WTO are designed to influence government policies and regulations
that affect international trade. These ingtitutions have little or no ability to

regulate the behavior of private individuas or firms, or to compel govern-  Up to 250,000
ments to do so, even when those actions violate GATT principals and distort  jobs are at risk in
trade flows. aerospace and
Without strict rules and enforcement of universal fair trading practices, a  rélated industries in
unilateral American approach would disadvantage American companies. Like 1€ Year 2000, and up
Ulysses, aerospace firms hear beautiful voices calling out “market access, to 46,9’(,)0010b,s could
market access.” When one firm gives in, al must follow. If only they had a be eliminated in 20 13.
way to figuratively strap themselves to the mast, as Ulysses did, they could
avoid faling for the siren’s trap of market access in exchange for offsets.
Strong mechanisms must be put into place that will keep al aerospace com-
panies from pursuing short-term gains and market access at the expense of
their own workers and the communities they live in, and nationa security.
The results of this study suggest that in order to preserve the aerospace
industry’s long-term viability, the United States must institute a coordinated
aerospace policy. The following three points detail necessary attributes of a
successful aerospace policy.

1. Creation of an aerospace executive and an interagency task force
within the President’s National Economic Council. The aerospace
executive would have the authority to coordinate the varied federal
government programs that impact the aerospace industry, including
the U.S. Trade Representative, the Department of Commerce, par-
ticularly the Export-Import Bank, and nationa security agencies in-
cluding the National Aeronautics and Space Administration (NASA).
The aerospace executive's work would be guided by an Aerospace
Industry Advisory Board consisting of representatives from business,
labor, and government agencies. :

2. Promotion of aerospace production and employment. A broad .
review should take place immediately to eliminate al government
policies that encourage the destruction of American aerospace jobs,




reaffirm through the budgetary process those programs that encour-
age the growth and stabilization of high-skill, high-wage American
aerospace jobs, evaluate antitrust barriers to cooperation that alow
U.S. companies to team with foreign companies but not with other
American companies; and assess the possibilities for government to
partner with American companies to insure against the risks inherent
in the development of large-scale projects such as a new aircraft.
Measures are also needed to promote the health of the domestic air-
line industry, in part to increase the demand for U.S. aerospace prod-
ucts, and also to ensure that critical aerospace engineering and main-
tenance skills are maintained.

The United States

i . Negotiate fair | ional . The U.S. Trade Rep-
should negotiate a 3. Negotiate fair international trade agreements. The U.S. Trade Rep

resentative’'s office, backed by dl levels of government, must redou-

new aircraft trade ble its efforts to secure fair labor standards in the new WTO and to
agreement that negotiate a new civil aircraft code in the WTO to forbid the practice
prohibits firms of offsets. As a first step, the United States should open negotiations
from using the with the European Union designed to obtain a new hilatera civil
export of jobs and arcraft trade agreement that prohibits Boeing, McDonnell Douglas,
technologies as a and Airbus Industrie from using the export of jobs and technologies

marketing tool. as a marketing tool.

If acted on immediately, these three steps would greatly enhance the pros-
pects for retaining and rebuilding a strong aerospace industry in the United
States for the 21st century and the high-wage, high-skills jobs that go with it.
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INTRODUCTION

Heightened international competition [in the aircraft industry] will
take place in an environment of unprecedented U.S. industry re-
gtructuring as a result of dramatic reductions in the defense bud-
get. Therefore, U.S. industry will be severely challenged over the
next decade just to hold its current position in globa aircraft man-
ufacturing. Achieving growth in global market share will be an even
more difficult task. (National Research Council 1994, 75)

-National Research Council

To meet the interna and external challenges confronting Ameri-
can [aerospace] producers during this decade, the United States
will have to replace its outmoded and expensive military industri-
a policy with a civilian industrial policy. Rather than hope that
foreign intervention in the industry will cease, the United States
will have to respond with offsetting interventions at home. Rather
than assume that dependence on foreign suppliers does not mat-
ter, it will have to recognize the dangers of excessive dependence
on such suppliers for critical component technologies, such as
advanced avionics. Rather than hope that the market will solve
the problem of military conversion, it will have to fashion a do-
mestic strategy to speed the process and reduce its costs. (Tyson

1992,211)
-Laura D’Andrea Tyson

In this era of corporate restructuring and consolidation, it should come
as no surprise that our nation’s premier capita goods manufacturing indus-
try and leading exporter should itself be involved in a massive globa re-
structuring of its entire production process. This restructuring has been
masked, however, by the consecutive booms and busts in the commercia
and military aerospace sectors since the late 1980s. When the industry was
reaching record heights, the transfer of employment and technology to over-
seas producers was barely noticed. When both sectors simultaneously and
precipitously declined, it was difficult to sort out the job losses due to can-
celed orders and defense budget cuts from those attributable to the global-
ization of the industry.

In fact, the mgjor North American aerospace companies, Boeing, McDon-
nell Douglas, Pratt & Whitney, and Genera Electric, have al been trading
away American jobs and technology for market access. US. agrospace com-

The major North
American aerospace
companies have all
been trading away
American jobs and
technology for
market access.




Commercial
aerospace has be-
come a key ‘target”
industry for many
advanced as well as
industrializing
nations.

panies say they are deterrnined to maintain control over the design and final
assembly, but they are “partnering” increasing amounts of this work as well.

A Dbroad range of U.S. aerospace manufacturers have entered into joint
ventures, coproduction deals, local content agreements, and offset arrange-
ments. While this strategy may satisfy short-term-oriented shareholders (or
a least keep the company’s name on a product), it undermines the long-
term interest of American workers, the communities they live in, and, quite
possibly, the long-term viability of the companies by creating potential com-
petitors across the entire array of technologies and capabilities required to
launch an integrated aircraft manufacturing industry.

Moreover, severd countries around the world are clearly in the process
of developing a full-service commercial aerospace industry, from China's
assembling of entire Western-designed jetliners to the consolidation of the
German aerospace industry under the umbrella of Daimler-Benz to Japan's
systematic drive to become a premiere high-technology aerospace manufac-
turing power.’

Commercid aerospace has become a key “target” industry for many ad-
vanced as well as industridizing nations. All-except the United States—
have explicit industrial policies in place to advance their goals. Their gov-
ernment, companies, and workers share a common vision. Together they
understand the aerospace industry has a broad range of “spillover” effects.
The industria infrastructure and skills inherent in the processes relating to
arcraft electronics, advanced metal fabrication, composite materials, tur-
hine engines, and other components of a jetliner can serve as a platform for
many other industries (as well as an expanded or upgraded defense manu-
facturing sector). The organizational skills and discipline required to de-
sign, fabricate, assemble, market, and service commercial aircraft can be
invaluable, especialy to emerging industrial economies. Thus, as a result of
these strategies to achieve increased market access, the United States could
lose critical skills and technologies: what first begins as subcontracting, li-
censed production, and technology sharing could well result in the United
States becoming dependant on other countries for basic aerospace-related
processes and new technologies.

Our government is doing far too little to ensure that American aerospace
workers and their companies will continue to occupy the preeminent posi-
tion they have enjoyed over the past haf century. While military research
and development and subseguent procurement did much to catapult aero-
space manufacturers into their world-leading positions, it will not be practi-




ca to rely on such assistance in the future.

Indeed, much of the future of aerospace lies in commercia aircraft and
civil space applications. And, in these sectors, the U.S. policy has been and
continues to be contradictory and often self-defeating. Our government has.
actively promoted the transfer of aerospace jobs and technologies under the
rubric of national security, foreign policy, and international trade and coop-
eration. Even though substantial sums are expended by government agen-
cies (particularly NASA) on basic technology development, the fruits of this
research are broadly available, and some of the most.important of these have
had their first commercial applications on non-U.S. aircraft. Moreover, NASA
has been explicitly prohibited from helping commercidize technologies,
having been limited to more generic “technology enabling” research. As
more than one researcher has observed, any benefits of government policy
or action accruing to the U.S. commercia aerospace industry has been “in-
cidenta” and “unplanned” (Eberstadt 1991, 64, 68-69, 97).

We must recognize, however, that the aerospace industry is critical to our
economic and national strength. The American people's security depends on
the ability of our economy to sustain world-leading skills and technologies,
and a vibrant aerospace industry represents one of the best ways to do so.
Without it, we risk ceding the U.S. leadership role in this benchmark indus-
try, as well as losing the ability to meet our national security requirements
and the opportunity to maintain and expand high-skill, high-wage jobs.

In the past, the aerospace industry’s strength has rested on a historic
accident: the momentum of our undamaged post-World War |l economy
combined with huge defense and space-related expenditures in the midst of
the Cold War. As a result, the United States developed a highly skilled aero-
space workforce and companies that dominated the market globally.

In the late 1980s and early 1990s the industry was beset by challenges at
home and abroad. At home, the domestic defense market was collapsing
because of the end of the Cold War, dramatically reducing this most impor-
tant source of demand for aerospace products. Abroad, a new foreign com-
petitor, Europe’s government-supported Airbus Industrie, was making dra-
matic inroads into the market of U.S. aircraft manufacturers.

These problems remain, despite the achievement of a new hilateral agree-
ment between the United States and Europe on civil aircraft trade. However,
the rapid growth of outsourcing in the 1990s by both U.S. producers and
Airbus represents a new chalenge to producers in both regions. Foreign
governments, aided and supported by private and public air carriers based in

U.S. policy has been
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Boeing, McDonnell
Douglas, and Airbus
Industrie are all
caught in a classic
prisoner’s dilemma.

their home markets, are targeting aerospace production. They are using so-
called offset policies to compel aerospace producers to locate production oﬁ
both parts and various stages of aircraft design and assembly in those coun-
tries, in exchange for the rights to sell aircraft in those markets.

Workers in the United States would like to prevent Boeing and McDon-
nell Douglas from engaging in offset policies. Yet clearly Boeing, McDon-
nell Douglas, and Airbus Industrie are al caught in a classic prisoner’s di-
lemma. If any one firm refuses to engage in offset policies, it will lose market
share to the other two. However, if al three could agree to stop engaging in,
the practice, the firms could enjoy a higher level of revenue. Aerospace out-
put and employment would rise (or fall more slowly).in each market in the
region. However, antitrust policies and purely competitive forces make it
impossible for these firms to achieve the “first best” outcome (no offsets) on
their own. For this reason, new policies are needed to alow and encourage
these firms to resist pressures to engage in offset policies.

The lead time for creating a truly competitive aerospace industry is mea-
sured in decades. While for many reasons much of the rest of the world has
been behind in aerospace technology and products, it is now catching up.
This is occurring just a the time when our own industry is fedling the full
impact of reduced defense procurement and pressures from investors to ‘max-
imize current shareholder value.” In addition, the industry is facing reduced
research and development expenditures, a flagging economy, and rapidly
increasing global competition.

In her path-breaking book published shortly before she was appointed
chairman of the President’s Council of Economic Advisors, Laura D’ Andrea
Tyson posed the chalenge this way:

The American [aerospace] industry in the early 1990s is once
again a a critica juncture, confronting intensified competition
abroad and cutbacks in military procurement and indirect subsi-
dies at home. To address these challenges in ways that serve the
national interest, the United States needs a civilian industria pol-
icy. It can no longer afford the expensive, defense-oriented in-
dustrial policy of the past. Nor can it afford to cling to the sooth-
ing but irrelevant belief that market forces alone will determine
industry outcomes in the future. (Tyson 1992,216)

As we approach the turn of the century, it is imperative that U.S. policy
makers come to grips with the fact that one of the most important sectors in
our economy is increasingly dipping away from us, and moving to coun-
tries that have the determination to nurture and grow this critica industry.




AN OVERVIEW OF THE AEROSPACE |NDUSTRY

The aerospace industry is generally divided into five broad sectors: civil
arcraft and engines, military aircraft and engines, missiles, space, and relat-
ed products and services. These five sectors posted record combined sales
in 1990 of $146.9 hillion (in constant 1993 dollars); these declined to $124.2
billion in 1993 and are projected to decline to about $105 hillion in 1995
(see Tablel and Figurel).

The aerospace industry is our country’s largest export industry. Aero-
space sales reduced the U.S. merchandise trade deficit by more than $25
billion, or 20%, in 1994. This figure, however, is down from a $31.4 hillion
aerospace trade surplus in 1992 (see Table 2). Civil aerospace exports in
1994 totdled more than $3 1 hillion (including complete aircraft and engines,
parts and spares, and space-related products), down from $37 billion in 1992.
Military aerospace exports in 1994 were about $7.5 billion, dmost $5 bil-
lion of which were aircraft and engine parts and spares (reflecting in part the
export of U.S.-designed products for final assembly abroad under various
licensed and coproduction arrangements). Most of the roughly $13 hillion
in aerospace products the United States imported during 199'4 were civil,
arcraft, engines, parts, accessories, and equipment (Aerospace Industries
Association 1994a, Tables 11, VII, and VIII).

The relative importance of Department of Defense aerospace procure-
ment (including missiles and defense space purchases) has declined signifi-
cantly over the past decade: it represented 65% of purchases during most of
the 1980s, but less than 48% in 1994 (see Figure 2). Aerospace purchases
by NASA and other U.S. government agencies accounted for about 8% of
industry sales during the 1980s, but have risen recently to about 13%. Other
aerospace industry customers (primarily airlines and other commercial cus-
tomers) accounted for between 25% and 30% of industry sales during the
1980s, and have risen to more than 40% during the first part, of the 1990s
(Aerospace Industries Association 1994a, Table 11).”

Aerospace has been a major source of wages and employment for the
national economy. According to a recently concluded study, theU.S. aero-
space industry accounted for about 2.4 million direct and indirect jobs in
1990, and provided over 2% of total wage and salary income in the U.S.
economy. As a high-skill, high-wage industry, aerospace wages in 1993 were
45% higher than those in U.S. manufacturing as a whole (Steinbruner and
Nation 1994, viii, 14). In 1990, the 1.3 million direct aerospace employees

Aerospace has been
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TABLE 1
Aerospace Industry Revenues
(Billions of Constant 1993 Dollars)

Related
Total Total Civil Military Products
Aerospace  Aircraft Aircraft Aircraft (a) Missiles (a) Space (a) & Services
1979 $86.4 $50.2 $25.2 $25.0 $9.1 $12.5 $14.7
1987 132.9 71.5 18.7 52.8 12.3 26.9 221
1990 146.9 78.0 34.3 43.8 15.5 28.9 24.5
1993 124.2 66.5 33.8 32.8 8.1 29.0 20.7 !
1995e 105.0 54.4 24.8 29.7 6.3 26.7 17.5 I
Change in Constant Dollar Revenues
1979-90 70% 55% 36% 75% 71% 132% 67% %
1990-93 -15 -15 -2 -25 -48 0 -15
1993-95(e) -15 -18 -27 -9 -22 -8 -15
Note: (a) includes funding for research, development, test, and evaluation.
Source: Aerospace Industries Association, Year-End Review and Forecast (1994a, Table |).
TABLE 2
Total U.S. Aerospace Revenues to Aerospace Exports,
Imports, and Balance of Trade
(Billions of Current Dollars)
Aerospace
Total Exports Total Imports Exports
Total Aerospace as % of Aerospace as % of Aerospace  as % of
Aerospace Export Total Import Total Balance All US.
Year Revenues Revenues Aerospace Revenues Aerospace of Trade Exports
1979 $45.4 $11.7 25.9% $1.6 3.6% $10.1 6.3%
1990 134.4 39.1 29.1 11.8 8.8 27.3 9.9
1991 139.2 43.8 314 13.0 9.3 30.8 10.4
1992 138.6 45.0 32.5 13.7 9.9 314 10.0
1993 124.2 39.4 31.7 12.2 9.8 27.2 8.5
1994e 112.8 38.5 34.1 12.8 11.4 25.6 7.6

Sources: Aerospace Industries Association, Facts & Figures (1993b, 1994c); Year-End Review and Forecast (1994a).
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FIGURE 1
Aerospace Industry Revenues by Product,

1978-95
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Source: Aerospace Industries Association, Year-End Review and Forecast (1994), Table 1.

FIGURE 2
Aerospace Sales by Identified Customer,

1979-95
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Aerospace
employment has
fallen dramatically
every year

since 1989.

accounted for 6.8% of total manufacturingemployment in the United States
and 11.7% of totd durable goods manufacturing employment in the country
(Aerospace Industries Association 1994c, 140).

As aresult of the combined effects of the decline in military budgets, the
global recession, and increased low-wage competition, aerospace employ-
ment has falen dramaticaly, with major declines in every year since 1989
(see Table 3). At year-end 1994, industry employment stood a 836,000,
down from 1,33 1,000 in 1989, a 37% decline in just five years. The Aero-
space Industries Association projects that an additional 34,000 aerospace
jobs will be lost during 1995, which will bring the industry’s employment to
its lowest level since 1955 (Fuqua 1994, |-2).

Worse, some industry sources project U.S. aerospace employment could
fall to 600,000-700,000,*> a 55% decline since 1989. In Cdlifornia aone by
1996, aerospace employment is projected to decline to only one-third of its
1986 pesk level of 383,000 (Los Angeles Times, September 13, 1994, 1A).

TABLE 3
Aerospace Industry Employment,
1982-95 ‘
(Thousands, Year-end, as Reported to
Aerospace Industries Association)

Total Total Civil Military Missiles Other

Aerospace  Aircraft Aircraft Aircraft & Space  Related
1982 1,027 516 231 285 243 268
1983 1,027 484 174 310 259 284
1984 1,097 517 lad 333 286 294
1985 1,206 588 210 378 294 324
1986 1,272 639 238 401 309 324
1987 1,300 653 257 396 316 331
1 988 1,311 666 280, 386 313 332
1989 1,331 702 326 376 306 323
1990 1,270 687 341 346 281 302
1991 1,180 660 345 315 251 269
1992 1,040 597 322 275 217 226
1993 907 523 275 248 176 207
1994e 836 484 255 229 165 188
1995¢ 802 463 251 212 157 183

Source: Aerospace Industries Association, Year-End Review and Forecast (1994a),
Table IX).
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By contrast, overal European Union (EU) aerospace sales peaked in
1990 at about $68 hillion, and had declined by 19.4% in rea terms by 1993
(compared to a'real decline of 18.8% for the United States during the same
period). EU aerospace employment peaked in 1980 at about 500,000 and
held relatively steady through 1990 (see Figure 3). By 1992, employment
had dropped to about 409,000 (down 72,000 from 1990) and has since con-
tinued to decline. Interestingly (as shown in Table 4), the United Kingdom
accounted for virtudly al of the net employment decline, 1980-92, having
shed over 100,000 aerospace jobs during that period (from 249,000 to
149,725) (European Commission 1994, 187,233, 249). British Aerospace,
mimicking McDonnell Douglas's global search for new capital, entered into
negotiations with Taiwan Aerospace to jointly produce aircraft, while shed-
ding British workers.

While the aerospace industry is usualy divided for dtatistical purposes
among the five segments mentioned above, it is useful to think of it in terms
of three distinct sources of demand: defense, civil space, and civil arcraft.

FIGURE 3
% European Aerospace Employment,
1970-92
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Source: European Commission, European Aerospace Industry,
Trading Position, and Figures (1994, 233).
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TABLE 4
Total Aerospace Employment in Europe,
Canada, Japan and the United States,* 1974-93

United United

Kingdom Other EU  Total EU States* Canada Japan
1974 210,100 199,541 409,641 666,000 28,400 29,814
1979 196,566 227,071 423,637 775,000 37,700 31,666
1980 229,821 241,874 471,695 830,000 46,800 32,991
1984 203,202 262,318 465,520 817,000 42,300 34,216
1989 189,911 295,829 485,740 992,000 63,632 38,329
1990 186,337 297,635 483,972 946,000 63,962 39,131
1991 167,614 281,396 449,010 879,000 61,717 40,221
1992 149,725 259,774 409,499 783,000 59,172 —
1993 — 239,132 _— 680,000 58,715 e

*Figures for U.S. employment include only companies in SICs 372, 376, 366, 381, and 382
and exclude other aerospace-related companies and their employees.

Source: European Commission, European Aerospace Industry, Trading Position, and Fig-
ures (1994,233)

Defense Spending and the Aerospace Indusqry

Obvioudly, much of the aerospace industry owes its existence to military
and other governmental spending. During the 1980s, defense expenditures
(including aircraft, missile systems, and military space applications) may have
accounted for as much as 75% of all aerospace production worldwide.* How-
ever, in the early 1990s, as military budgets declined, nondefense aerospace
production (including space) exceeded 50% of all aerospace production in both
the United States and Europe (European Commission 1994,195; Aerospace
Industries Association 1994a, Table I1). In the United States, aerospace sales
to the Department of Defense plunged 40.9% in red terms from 1987 to 1994,
and are projected to decline an additional 9.1% during 1995.

Although it appears unlikely that military aerospace saes will continue
their steep decline, mgor growth in rea terms seems equaly unlikely. And
while Defense Department-funded R&D has remained fairly constant, pro-
curement has declined by about 50% from its peak in 1990. Even with the
election of a Republican majority in Congress in 1994, significant increases
in aerospace defense procurement are unlikely in the face of other budgetary
constraints (Standard & Poor’s 1994a, 2; Washington Post March 3; 1995,
Al7).

Most defense aerospace firms have apparently opted against diversify-
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ing into nondefense activities. This decision partidly explains the growing

wave of defense industry mega-mergers in the United States, a trend that is

likely to continue and has its counterparts in Europe. There is an ever-accel-
erating wave of consolidation in the industry worldwide. For example, key
U.S. aerospace executives are openly arguing that the number of US. prime
contractors in virtually every aerospace sector must be reduced by at least
one-haf, from missiles to satellites to rocket motors to fighters to civil air-
craft, even in the aftermath of the Lockheed-Martin-Marietta and Northrop-
Grumman mergers. Industry analysts also argue that, if anything, European
aerospace manufacturers are even more fragmented, and they project sweep-
ing consolidations in every sector of the European aerospace industry. These
analysts point especially to the six European military aircraft manufactur-
ers, 14 missle manufacturers, seven regiona arcraft manufacturers, and
nine engine manufacturers as major targets for a “rationalization” and con-
solidation of European production facilities.

Internal market barriers within the EU, which are being reduced under
the European Community’s (EC) 1992 initiatives, have dowed consolidation
there as compared with the United States. If consolidation accelerates in the
EU, governments there will be under increasing pressure to maintain employ-
ment levels in these industries, which could result in an increase in direct and
indirect subsidies to Airbus Industrie. As a consequence of consolidation in
the EU, the U.S. industry may face severely restricted market access.

Within the United States, there are two issues working against further
consolidation. First, consolidation will reduce employment levels, putting
further strain on workers. Second, the Justice and Defense Departments op-
pose further mergers on antitrust grounds. These concerns suggest that it is
important to develop industrial policies in the United States that are designed
to maximize demand for aerospace products, while alowing the industry to
achieve the most efficient structure possible. Such policies must recognize
that the aerospace industry has a very small number of participants on both
sides of the market (buyers and sellers). This structure is very different from
a consumer product industry, such as motor vehicles. Hence supplier con-
centration, in the context of an industry with global excess capacity, is un-
likely to lead to consumer exploitation in the aerospace markets. Consolida-
tion on both supply and demand sides of the market is likely to lead, instead,
to an increase in the importance of bargaining and long-term market rela-
tionships. These issues are addressed in more detail in the final section of
this report.
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In 1994, Boeing had
55% of global
commercial jet
revenues, its

lowest share

since the 1950s.

Civil Space Vehicles, Satellites, and Related Equipment

In the 1960s and 1970s, space-related activities were dominated by
NASA, which accounted for 60% to 80% of industry revenues, with mili-
tary expenditures accounting for most of the rest (a haf-dozen other U.S.
agencies and the burgeoning commercial sector accounted for a small por-
tion). During the 1980s, however, military space expenditures quickly sur-
passed civil expenditures, reaching $14 hillion in 1987 or about two-thirds
of dl U.S. government outlays on space. Industry revenues for 1994 were
$28.5 hillion, of which about 50% were military-related (Aerospace Indus-
try Association 1994a, Table Il; 1994b, 66). Commercial applications, while
gl relatively small a $3.6 billion in 1994, have grown rapidly. The De-
partment of Commerce projects commercial space revenues will grow at a
25% to 30% annua rate through the rest of the decade, implying revenues in
the $14 hillion to $17 hillion range by 2000 (Standard & Poor’s 1994b, A23).
It seems likely that government space-related spending will decline some-
what over the next few years.

The emerging post-Cold War economy is producing a broad range of
new competitive pressures and aliances in the commercial space market.
To date, United States and European firms dominate the market, but they
are increasingly competing with (as well as entering into joint ventures with)
Russian, Chinese, and Japanese firms and government agencies.

The Commercial Aircraft Industry and the Airline Industry

The civil arcraft industry is dominated by sales of commercid trans-
ports, engines, and parts that, combined, accounted for about 90% of the
industry’s 1994 revenues of $26 hillion. The balance of industry sdes is
derived from general aviation (i.e., private jet and propeller arcraft) and
helicopters (Aerospace Industries Association 1994a, Tables | and V).

There are three dominant competitors in the commercia aircraft market:
Boeing, Airbus, and McDonnell Douglas (see Figure 4). Shipping its first
arcraft in 1974, Airbus has captured about one-third of the global market
for commercia jetliners, mostly at the expense of McDonnell Douglas, and
has publicly stated its intention to obtain a 50% or greater global market
share (Aviation Week & Space Technology January 23, 1995, 52).

In 1994, Boeing had 55% of globa commercid jet revenues, its lowest
share since it began sdlling the 707 in the 1950s. Airbus’s revenues reached
a record 30% market share, and McDonnell Douglas's share was 10%, a
record low (Friedman et a. 1992, 1994a).
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FIGURE 4
Top Three Aircraft Manufacturers’ Revenues From
Commercial Jet Transport Shipments,
1977-94
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Source: Friedman et al. (1992; 1994a).

The aircraft engine market is aso dominated by three manufacturers,
Generd Electric, Pratt & Whitney, and Rolls-Royce. The American manu-
facturers each account for about 30% of engines shipped, while Rolls-Royce
‘has about 15% of the market. As with the large transport market, large en-
gine manufacturers also use small engine manufacturers as partners and sub-
contractors to spread program costs and risks. In this context, the Japanese
engine manufacturers are becoming ubiquitous. Engine subcontractors also
participate in offset programs. Because of the cost of research and develop-
ment, many engine manufacturers are entering domestic and international
partnerships when designing new engines. The most important of these, CFM
International, is an equal partnership between Genera Electric and the French
company SNECMA. CFM engines account for amost one-quarter of com-
mercia shipments, and dominate the mid-size engine market (it is the sole
option available.on the Boeing 737) (European Commission 1994, 88).

Obvioudy, the hedth of the airline industry is of critical importance to
the manufacturers. U.S. carriers lost over $10 hillion between 1990 and 1993,
and European airlines lost over $2 hillion in 1991 and 1992 done. Demand
for air travel-or more precisely, the price customers are willing to pay—
has been deeply depressed, dthough it is starting to recover. While the U.S.
airline industry basically broke even in 1994 and may generate modest prof-
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more over the next
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its in 1995, the industry remains one of the financialy weakest in the econo-
my (Standard & Poor’s 1994a, A3-4). With industry-wide debt exceeding $35
billion, only one magor carrier (Southwest) has an investment grade rating
(National -Airline Commission 1993, 12). Moreover, industry profits have
historically lagged far behind that of US. industry as a whole; in the 17 years
prior to arline deregulation in 1978, the industry averaged 2.4% compared
to 4% to 6% earned by the rest of U.S. industry, and from 1978 through 1992,
the industry had an average profit margin of negative 2.3% (Dempsey 1993).
The severity of the global aerospace recession can be traced through its
stark impact on the industry’s orders, deliveries, revenues, and backlogs:

. Worldwide commercia jet transport orders pesked in 1989 when air-
lines placed orders for 1,702 arcraft. In 1993, when there was an ava-
lanche of cancellations for previoudy ordered jets, there were only 68
net new orders. Orders are normaly placed for multiple aircraft to be
delivered over a number of years in the future.

. Worldwide commercia jet transport deliveries peaked in 1991 at 849
arcraft. In 1994, deliveries fell below 500, and deliveries could fall to
little more than 400 in 1995. Deliveries are not expected to exceed 500
until the end of this decade.

. Worldwide commercial jet revenues peaked a $40 billion in 1992, but
fell to about $30 billion in 1994 (Friedman et d. 19944).

. At year-end 1990, the three largest commercia jet transport manufactur-
ers, Boeing, Airbus, and McDonnell Douglas, had a backlog of amost
3,200 aircraft on order. As of September 30, 1994, their backlogs had
shrunk over 40% to dightly more than 1,800 aircraft, representing about
three full years of production at current rates. From year-end 1990 to
September 30, 1994, Boeing's future production backlog declined by
38% (from 1,563 to 969), Airbus’s backlog declined by 42% (from 1,038
to 601), while McDonnell Douglas's fell by 70% (from 575 to 171) (Stan-
dard & Poor's 1994a; Aerospace Industries Association 1994a; Merill
Lynch1994a).

The U.S. airline industry is confronted by many externa and internal
challenges that in turn affect the aerospace manufacturers. Since airline de-
regulation unleashed a host of new competitors and fundamentally trans-
formed the way the airlines marketed their product, air travel became a com-
modity, with the attendant downward pressure on prices. However, the
industry has an aging fleet and will need to spend $100 hillion or more over
the next 15 years to replace aging aircraft, meet regulatory requirements,
and meet anticipated increases in demand for air travel.’ This enormous capital
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requirement, for an industry with weak balance sheets, poses a fundamental
problem for the aerospace manufacturers.®

The industry has enormous fixed costs. relatively small changes in “load
factors’ (the percentage of seats, on average, an airline fills with paying
passengers) can generate hundreds of millions of dollars in profits or losses.
The recession of the early 1990s, combined with Gulf War-related travel
fears, caused demand to decline and forced carriers to drop their prices in
order to maintain their load factors. In the end, the entire industry found
itself awash in a sea of red ink.

For the aircraft and engine manufacturers, the airlines woes caused a
dramatic decline in future sales. Unfortunately, airlines order new aircraft
when times are good and begin to take deliveries when times are bad. As a
result, the airlines were accepting deliveries of record numbers of new air-
craft just as their losses reached record heights in the early 1990s. In re-
sponse, they canceled tens of hillions of dollars in orders, causing, in part,
the current deep decline in commercial aerospace production.

When the aircraft manufacturers project demand for new aircraft, they
must look 20 or even 30 years into the future, the expected mode life. The
Boeing 737 was first introduced in the 1960s, and its latest revision will go
into production in 1996 with a hoped-for run of at least a decade.

For the next two decades worldwide air travel is projected to grow 4.5%
to more than 5.5% per year. Therefore, demand for air travel will increase
by 50% to 70% in 10 years, and 140% to 200% by 2015. Internationa travel
(both among and within other nations) is projected to grow more rapidly
than domestic U.S. travel, and the globa share of U.S. airlines is expected
to decline from about 40% in 1993 to about 35% in 2010 (see Table 5).

Asa is the most rapidly growing area of the world and represents signif-
icant opportunities for new sales. If the Chinese economy continues its cur-
rent rapid growth, it will become the largest economy in the world in less
than two decades. Boeing has estimated that, through the year 2010, the
Chinese will purchase 850 new aircraft with a value of about $47 hillion.

To put into perspective China's projected growth of 100 hillion in do-
mestic revenue':passenger miles (one paying passenger flying one mile) for
1995 to 2010, it is helpful to redlize that it is equivalent to either of United
or American Airlines’ total traffic in 1993, or about 22% of the RPMs of the
major US. carriers in that year. It aso represenfs about one-fourth of the
projected increase in domestic U.S. RPMs during that period. Japan’s pro-
jected growth of 91 hillion RPMs from 1990 to 2010 in domestic and inter-
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TABLE 5
Historic and Projected World Airline Traffic

Revenue Passenger Miles (Billions) Percentage  Contribution

World U.S. Airlines Non-U.S. World U.S. Airlines Non-U.S.

Airline Airline Airline Airline
Year Total Total Domestic int’] Total Total Total Domestic  intl Total
1990 1,158.3 472.2 345.8 126.4 686.1 100% 40.8% 29.9% 10.9% 59.2%
1993 1,267.0 507.3 359.7 147.6 759.7 100° 40.0 28.4 11.6 60.0
2000 11,8943 7178 498.0 2198  1,176.5 100 37.9 26.3 11.6 62.1
2005 2,428.9 888.5 600.5 288.0 1,5404 100 36.6 24.7 11.9 63.4
2010 3,070.3 11,0821 714.9 367.2 1,988.2 100 35.2 23.3 12.0 64.8
2013 3,518,5 1,2149 791.5 423.4 2,303.6 100 34.5 22.5 12.0 65.5

Note: Revenue passenger mile represents one paying passenger transported one mile. These data exclude airlines of the former
Soviet  Union.

Source: Boeing Commercial Market Outlook (1994, Appendix B).

national traffic is about 15% of the projected increase in U.S. carrier's RPMs
during that period (Boeing Company 1992, 1994).

The United States has much more air travel per capita than anywhere
else in the world. For example, in 1990, per capita travel in the United States
was over 1,700 RPMs. The next closest area was Europe, with less than 500
RPMs per capita (National Airline Commission 1993, 3). While the North
American market will grow much more dowly than much of the rest of the
world, it starts out with a much larger base. In absolute numbers, the US.
market is sill, by far, the world's largest. Boeing's projections for growth
by major travel market through 2013 reved that, taken as a whole, incre-
mental traffic increases associated with travel to, from, and within North
America will still exceed that of Asia in absolute numbers (see Table 6).

As a group, US. airlines are projected to remain by far the most impor-
tant customers for commercia aircraft manufacturers. Boeing projects that,
of the $980 hillion (1994 dollars) that will be expended on new commercia
jet arcraft through 2013, U.S. airlines will account for $322 hillion, or 33%
(see Table 7).

These forecasts are based, in turn, on projections that US. airlines will
experience more than a doubling in traffic between 1995 and 2000, as shown
in Table 8. US. airlines are expected to capture 3 1% of the projected global
growth in air traffic in this period, which is only dightly less than their share
of 1995 traffic levels (39.5%). Non-US. airlines are expected to grow some-
what faster than US. carriers through 2013, according to Boeing, but the
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TABLE 6
Projected Growth by Major Air Travel Market and Region
. (Billions of Revenue Passenger Miles)

Total  Projected Percent of Total
Traffic  increases Projected World
1994-2013 Traffic __Increases
Total Asia-Related 691 .35.4%
Intra Asia Pacific 470 24.1
Trans Pacific (a) 133 6.8
Asia Europe (b) 88 4.5
Total North America-Related 761 39.0%
Intra North America 454 23.3
Trans Pacific (a) 133 6.8
North Atlantic (c) 98 5.0
N. America-Latin  America 76 3.9
Total Europe-Related 498 25.5%
Intra  Europe 224 11.5
North Atlantic (c) 98 5.0
Asia-Europe  (b) 88 4.5
Europe-Latin ~ America 50 2.6
Europe-Africa 38 19
Total Projected World Increases 1,950 100.0%

Notes: These data exclude airlines of the former Soviet Union.
(@ One-half of travel between North America and Asia is allocated to each region, in

order to avoid double counting.
(b) One-half of travel between Asia and Europe is allocated to each region, in order to

avoid double counting.
(c) One-half of travel between North America and Europe is allocated to each region,

in order to avoid double counting.
Source: Boeing Commercial Market Outlook (1994, 5, Appendix B).

domestic firms will remain a very important source of demand for U.S.-
built aircraft in the future. Despite these trends, U.S. aerospace manufactur-
ers are behaving as though the domestic market will be far less important
than that of Asia or other parts of the world.

A major threat to the U.S. economy would occur if, in thé name of in-
creasing sales to Asia, U.S. aircraft and engine manufacturers agreed to move
sgnificant amounts of production abroad. The continued demand for air trav-
e in the United States (even if growing a a slower rate) implies that the
United States would have to import increasing amounts of aerospace prod-
ucts. The industry could turn from generating significant trade éurpluses to
trade deficits.
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TABLE 7
Historic and Projected Global Commercial Jet Market,
1970-2013
(Billions of Constant 1994 Dollars)

Customer 1970 to 1993 Percent 1994 to 2013 Percent k
USS. Airlines $190 37% $322 33% 7
Non-U.S. Airlines 319 63 658 67
Total 509 100 980 100

Note: These data exclude airlines of the former Soviet Union.

Source: Boeing Commercial Market Outlook (1994, 27).

TABLE 8
Projected Growth in Air Travel, 1995-2013
(Billions of Revenue Passenger Miles)

World u.s. U.S. Airline Non-U.S. Non-U.S.
Airlines Airlines Share Airlines Airline Share
1995 Traffic 1,428 564 39.5% 864 60.5%
Projected
Traffic Growth
1995-2013 2,091 651 31.2 1,439 68.8%
Projected
Growth as %
of 1995 Traffic 146.4% 115.6% —n 166.6% —
Note: These data exclude airlines of the former Soviet Union.
Source: Boeing Commercial Market Outlook (1994, Appendix B). !
‘}
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COMPETITION PRESSURES T U S. AEROSPACE
INDUSTRY TO QUTSOURCE JOBS aw PRODUCTION

Aerospace represents the leading edge of technological and organiza-
tional achievement. The ability to design, manufacture, and integrate air-
craft, engines, rockets, satellites, missiles, avionics, and related systems is
viewed by many nations as emblematic of first-class citizenship in the high-
technology industrial economy. However, the aerospace industry is confront-
ed on al sides with increasing surplus capacity. Few nations seem prepared
to exit any segment of the industry they have aready developed (athough
Israel and Brazil may prove the exceptions), and many are set to embark on
ventures into new market niches.

For example, the world’s commercial manufacturers delivered a record
849 jet trangportsin 199 1, and fewer than 500 in 1993 (Friedman et a. 1994a).
None of the 1991 capacity has been eliminated despite forecasts that it will
go largely unused for another decade or more (Boeing 1994). Boeing argues
that it alone could meet this future increased demand with its existing ca
pacity (Baker 1994). However, since the industry’s last peak, three com-
pletely new products have been introduced (the Boeing 777 and the Airbus

A330 and A340) and two major derivatives have begun deliveries (the Mc- -

Donnell Douglas MD-90 and the Airbus A321). Moreover, a half dozen or
more new jet arcraft are being studied by existing and potentid new manu-
facturers around the world. In addition, there are dready 10 manufacturers
producing or developing 27 regiona jet or turboprop commuter aircraft of
different types, even though manufacturers cannot sell their current output
(Aviation Week & Space Technology October 3, 1994, 39).

In the face of defense budget reductions and precipitously declining com-
mercial aircraft orders, hundreds of thousands of Western aerospace work-
ers have aready been laid off, and additional hundreds of thousands face the
prospect of permanent job loss in the near future. Aerospace employees are
among the best-compensated workers in their respective countries, but the
gap between aerospace wages and salaries in developed nations and devel-
oping nations is enormous. In Europe, Japan, and North America, wages
done range from $15 per hour to more than $30 per hour (with fringe bene-
fits adding up to 100% on top of cash compensation), while aerospace workers
in India average about $100 per month and those in China about $40 per
month.

Beyond the havoc wrought by secular and cyclica declines are two even
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The future threat to
U.S. aerospace
employment and
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import penetration
and increasing
success by non-US.
firms in the interna-
tional marketplace.

greater challenges and threats to aerospace jobs in developed economies:
the rapidly changing nature of aerospace companies themselves and the evo-
lution of new competitors, primarily in Asia. The Western aerospace indus-
try is in the midst of a massive reorganization and consolidation even as it
seeks out new partners, suppliers, and subcontractors, especidly those with
access to non-market incentives to expand their presence and scope of in-
volvement in the industry.

Much of the industry’s decline over the past decade can be attributed to
declining domestic demand in the form of reduced defense procurements
and, more recently, cancellations by U.S. carriers. However, the future threat
to U.S. aerospace employment and production lies primarily in a combina
tion of growing import penetration aong with increasing success by non-
U.S. firms in the international marketplace.

U.S. commercial aircraft manufacturers have historicaly enjoyed a dom-
inant position in the U.S. domestic market. However, imports of complete
arcraft have steadily grown, and during the past two years have actually
increased even as the domestic market shrank dramatically. Figure 5 dem-
onstrates the steady rise of imports in the domestic market until, by 1994,

FIGURE 5
Market Share of Imports in U.S. Commercial Aircraft Market,
1973-94
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Source: Aerospace Industries Association Facts and Figures and Year-End Review and

Forecast, Statistical Series 23-01, 21-01, and 21-02, various years.
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imported aircraft had captured about one-third of sales to U.S. carriers. Im-
ports have been increasing their share of the domestic market by about 1.1
percentage points per year (based on trend anaysis).

The commercia aircraft industry is fundamentally export-driven, and
during the early 1990s U.S. exports of arcraft rose to around $20 billion.
These exports significantly reduced the U.S. trade deficit. The airline reces-
sion has been worldwide, however, and, as can be seen in Figure 6, aircraft
exports fell as precipitously as did sales to U.S. customers after 1992, In-
deed, exports fell dlightly more in dollar terms than did domestic shipments,
However, as shown above, imports continued to rise.

“ It is important to note that domestic manufacturers order backlogs for
non-U.S. carriers fell much more rapidly than did their backlogs for U.S.
carriers (see Figure 7). Indeed, between year-end 1991 and the end of the
third quarter 1994, backlogs for non-U.S. airlines fell about $29 hillion while
backlogs for U.S. airlines declined by about $10 billion. Non-U.S. custom-
ers share of domestic manufacturers. backlogs fell from about 67% to 63%.

Clearly, Airbus is capturing a growing share of the market for non-U.S. car-
riers.

FIGURE 6
U.S. Commercial Transport Manufacturer Sales,
by Customer, U.S. and Non-U.S. Carrier Shares,

1973-94
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FIGURE 7
U.S. Manufacturers’ Commercial Transport
Firm Order Backlog, by Customer,
1988-94
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Source: Aerospace Industries Association, Year-End Review(1994a), Facts and Figures (1993b).

Aerospace Companies Response to
Globalization and Competitive Pressures

U.S. aerospace companies are under enormous strain: declining military
budgets, weakened commercial arline customers, rising global competition,
and increasingly restive—and mobile-capita markets. To executives and
shareholders, the industry’s responses to these varied pressures seem ratio-
nal-even unavoidable. However, the dramatic changes in this industry may
permanently destroy hundreds of thousands of high-quality jobs and cripple
the U.S. premier capital goods manufacturers and leading exporters. The
industry’s future may very well be ceded to others with more far-sighted
strategies and access to greater resources to weather the current storm and to
place themselves in a postion to reap the benefits of the rebounding de-
mand for commercial aircraft.

Ultimately, the biggest threat to U.S. aerospace jobs is not the prolonged
global downturn in airline fortunes, nor is it the welcome easing of the arms
race and resulting reduction in military aerospace expenditures. Rather, the
real threat comes from a dynamic that is encouraging U.S. aerospace com-
panies to shed jobs and capacity with profoundly disturbing long-term im-
plications.
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An indication of this can be seen in Figure 8. Except for a brief dip in
1983, the vaue of imported aircraft, engines, and parts have steadily climbed
as a share of all U.S. aerospace shipments. Components are a key source of
emerging competition to U.S. aerospace jobs and production. Even more
dramatic evidence of this trend is that the United States barely runs a posi-
tive balance of trade in turbine aircraft engines and engine parts (Figure 9),
in spite of the fact that the United States has the two largest engine manufac-
turers (General Electric and Pratt & Whitney). Accounting for 25% to 30%
of the fina price of a commercid aircraft, engines are the most important

component of any airplane. The engine industry has been systematically tar-  Components are
geted by Europe, Japan, and, most recently, China Pratt and Whitney in-  a key source of
volvement in foreign ventures is about to escalate greatly. Pratt & Whitney  emerging competition
China President Don Lang is negotiating to buy a large share of one over- to U.S. aerospace

haul fecility that will cost $70 million to $100 million, is planning for a  jobs and pyoduction=
second, and is pursuing an equity share in two engine companies that will

make parts and components (not complete engines) and ultimately integrate

design and manufacturing (Air Transport World March 1995, 42).7

FIGURE 8
Engine and Parts Imports as a Share of Aerospace Shipments,
Engine and Aircraft & Engine Parts Imports,
1979-94
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Source: Aerospace Industries Association, facts and Figures (various years), Year-End
Review and Forecast (1993a; 1994a).
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FIGURE 9
Turbine Aircraft Engines and Engine Parts Exports,
Imports, and Trade Balance,
1991-94
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Source: National Trade Data Bank, U.S. Dept. of Commerce, February 1995, Bureau of the
Census merchandise trade import and export data, for various Harmonized 1 O-digit codes

8411114000 to 8411999090.

U.S. aerospace companies, for a variety of interrelated reasons, are in-
creasingly becoming “virtual” manufacturers, retaining control over the de-
sgn, integration, and marketing of their products while relinquishing an in-
creasing proportion of the manufacturing process to others. There are four
basic forces at work here:

I) Buying sales through local content, offset, and technology transfer
agreements;

2) Sharing the risk and expense of the multi-billion-dollar investments
required to launch a new aircraft or major subsystems, such as en-
gines or auxiliary power units;

3) Gaining access to superior emerging technologies; and

4) Cutting costs through the use of low-wage labor in the developing world.

These forces could easily result in even more job losses for American
workers than measures of declining U.S. aerospace market share would in-
dicate. Below is a discussion of each dynamic.
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1) Buying sales through local content, offset, and technology transfer agree-
ments.

Although in principle prohibited by GATT (and the new World Trade
Organization), the 1979 Agreement on Trade in Civil Aircraft, and a broad
range of bilatera and other international agreements, dozens of countries
around the world require that part of a commercia aircraft they buy be pro-
duced localy and/or that loca manufacturers supply components for the
arcraft's production line. Explicit technology transfer or licensing provi-
sions are often part of these requirements. Some non-GATT signatories are
blatant with their local content and offset practices. Others are more circum-
spect but aso require local content and offset agreements.

U.S. manufacturers and their industry association regularly complain
about these practices but seem to view them as a cost of doing business; in
some cases they go so far as to embrace them as a marketing tool. Boeing
has clearly used offsets to gain sales in China and Japan, and Boeing Com-
mercial Aircraft Group President Ron Woodard recently told a Canadian
aerospace industry gathering that the company would direct future subcon-
tracting work to countries that bought Boeing aircraft (Financial Times No-
vember 8, 1994).

McDonnell Douglas has recently taken the practice to new heights, vir-
tudly offsetting an entire aircraft, the proposed MD-95, to partners in the
U.K., Korea, Japan, Italy, and other countries. The company’s chief execu-
tive officer, Harry Stonecipher, told the Wall Street Journal that “I'm going
to play in more markets because of whom | chose as suppliers’ (Wall Street
Journal December 19, 1994, A8). Echoing Stonecipher, McDonnell Dou-
glas China President Peter Chapman told the New York Times, “We're in
the business of making money for our shareholders. If we have to put jobs
and technology in other countries, then we go ahead and do it” (New York
Times February 25, 1995).

In the military sector, offsets have become more the rule than the excep-
tion, and in many ways set the stage for offsets in the commercial arena.

2) Sharing the ‘disk and expense of the multi-billion-dollar investments re-
quired to launch a new aircraft.

It can easily cost $1 hillion or $2 hillion to launch a derivative of an
existing aircraft, and the launch of an entirely new aircraft can cost $5 bil-
lion to $10 hillion (the new Boeing 777 is estimated to have cost between $5
billion and $6 hillion). From the time the initial investment is made on a
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new arcraft, it can take up to 14 years for manufacturers to recover their
sunk costs on a successful model-four or five years to design, test, and
certify the aircraft and as many as 10 years in production (Eberstadt 199 1,
24-25).% Aircraft and engine manufacturers have increasingly tried to mini-
mize and transfer some of the expense and risk of developing new products,

This is especidly true for U.S. companies, who are under constant pres-
sure from the capital markets to produce high-current returns in the short
term. This has had the effect of pressuring companies to seek out projects
with greater, more immediate returns instead of those that promise longer-
term, even if more lucrative, rewards. “The U.S. system of dlocating in-
vestment capital is threatening the competitiveness of American firms and
the long-term growth of the national economy,” argues Harvard Professor
Michael E. Porter in a 1992 report for the Competitiveness Council (Porter
1992, 3).°

Both U.S. commercia aircraft manufacturers are actively seeking out
risk-sharing partners, and in the process they are undermining long-term
domestic aerospace employment prospects. Boeing's 777, the first deliver-
ies of which occurred in May 1995, will have 30% foreign content (exclud-
ing engines), 21% of which will be accounted for by Boeing's Japanese
risk-sharing partners, who invested $2 billion in developing the aircraft.!
Not only will this be the highest foreign content of any U.S. commercid
arcraft ever produced, but a significant number of American Boeing jobs
have been transferred to the Japanese, who will fabricate virtualy the entire
fuselage along with other important components. It would appear that the
777, when it is fully ramped up, will require only about 40% of the U.S.
production jobs of Boeing's other current aircraft.

McDonnell Douglas has been even more actively seeking risk-sharing
partners. In its effort to launch a competitor to Boeing's 747 (the Airbus
A340), it agreed to sell 40% of its commercial aircraft division to a govern-
ment-coordinated consortium of companies in Taiwan. In exchange for a $2
billion investment, the deal would have permitted the Taiwan Aerospace
Corporation to fabricate up to 70% of the proposed MD-12 jumbo jet (Los
Angeles Business Journal November 25, 1991, 1). Ultimately, the agree-
ment fell apart not because of U.S. opposition but because of skepticism
about the financid health of McDonnell Douglas by the Tawanese. The
manufacturer is continuing to shop a similar proposal to other potential part-
ners (Airline Financial News September 12, 1994).1

For the next-generation aircraft, Boeing is leading a feasibility study with
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an international grouping that includes the individual Airbus partner
manufacturers (Daimler-Benz Aerospace, Aerospatiale, British Aerospace,
and the Spanish firm Construcciones Aeronauticas SA (CASA)). The so-
caled “superjumbo” or “very large commercial transport” (VLCT) would
cary 500 to 800 passengers on high-density, long-range routes and help
ease congestion at the world's busiest airports. It is currently being studied
by severa different groupings of manufacturers and potentid airline cus-
tomers.

Airbus is leading its own study, and has announced that it will compete

with any Boeing-led project. In addition, Boeing, McDonndll Douglas, and ~ Other countries are
Daimler-Benz Aerospace have drawn up separate proprietary plans for a  now technology
VLCT, al of which envisage international risk-sharing consortia of some leaders in a number
type (Aviation Week & Space Technology November 7 and 2 1, 1994). of areas.

The conventiona wisdom is that no one company (or even nation) can
aford the estimated $8 hillion to $15 hillion price tag for developing such
an aircraft. While an argument could be made that a consortium of U.S.
arframe, engine, and component manufacturers could indeed undertake such
an effort on its own, this option is not under consideration due to perceived
threats of antitrust litigation.'* The need to relax antitrust limitations on aero-
space mergers is discussed in the last section of this report.

Even though the market for such an aircraft would be relatively limited,
the projected minimum 400 to 500 VLCTs to be sold would till generate at
least $80 hillion to $100 billion in revenues. Airbus estimates a market for
up to 1,000 VLCTs (Aerospace Daily September 6 and 7, 1994). Whether or
not competing superjumbos are launched, American participation is not likely
to exceed 50% of the total value of the finished product even in a Boeing-
led consortium. While Boeing will probably retain brand-name leadership
with this successor to the 747, it will be a the price of a major lost opportu-
nity for U.S. aerospace workers and for the American economy.

3) Gaining access to superior emerging technologies.

Although U.S. aerospace manufacturers have historically been the world's
technology leaders, other countries are now technology leaders in a number
of areas, including certain types of avionics, composite materials and struc-
tures, and aircraft control systems. Ironicaly, in many cases these new lead-
ers got their boost from technology transfers from U.S. manufacturers and
the U.S. government. "

For example, Airbus openly acknowledges that a number of its techno-
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logical advances were taken, off-the-shelf, from published NASA research
(fly-by-wire control systems and the super-critical wing were first introduced
on commercia arcraft on the Airbus A-320). The United States and Japan
are currently in a bitter dispute over Japan's refusal to share advanced tech-
nologies that it developed as part of the FS-X fighter project (an arcraft
based on U.S. technology). A number of these technologies (composites and
avionics especidly) have commercial applications and are being used by
Japanese firms in competition with U.S. suppliers.

A 1994 report by the National Research Council noted the “technologi-
ca level and breadth of the structures manufacturing possessed by the [Jap-
anese] heavy industry” that was observed by a council committee during a
tour of Japanese aerospace manufacturing facilities. “Perhaps the most strik-
ing aspect of this capability is the advances the heavies have made in com-
bining technologies transferred from the United States with the world-class
manufacturing practices widely followed in other Japanese industries to create
new process technologies.” Boeing and other U.S. aerospace companies now
regularly argue that they must rely on Japanese and other internationa sup-
pliers because they have the most advanced and efficient processes in the
world (Nationa Research Council 1994). The previous generation’s trans-
fer of aerospace technologies is clearly coming back to haunt the U.S. in-
dustry and its employees.

4) Cutting costs through the use of low-cost labor in the developing world.
A number of the most aggressive new entrants into the commercial aero-
space industry have large, cheap, and often repressed workforces, aong with
concerted strategies to evolve into major aerospace manufacturing players.
Principal among these nations are China, Tailwan, South Korea, and Indone-
sa U.S. aerospace manufacturers are increasingly sourcing work to these
countries and claiming that, beyond any offset or other requirements, signif-
icantly lower costs make them attractive. For example, McDonnell Douglas
projected that it would be able to reduce the cost of the proposed Taiwan
Aerospace coproduced MD-12 by some 30%, strictly on the basis of much
lower labor rates. The China-produced MD-80s were 10% to 15% less ex-
pensve even though they still had significant U.S. content and were pro-
duced at the beginning of the learning curve. (The emerging low-wage Asian
aerospace nations are discussed at greater length starting on page 6 1.)
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The Virtual Manufacturers

By early 1994, Gary Reich, a top aerospace analyst working for Pruden-
tial Securities; had become a strong partisan of Boeing's stock. Looking
beyond the devastating reduction in aircraft orders and deliveries caused by
a deep globa recession and enormous worldwide airline losses, Reich fore-
saw asignificant rise in new aircraft orders-powered both by increased
(and findly profitable) passenger traffic and by widespread governmenta
requirements to meet heightened noise and airworthiness standards.

The key to Boeing's future profitability, as Reich saw it, was the fact
that the company “is moving rapidly toward assembling an aircraft and away
from being a manufacturer. Many components including the airframe are
now being outsourced.” Boeing's restructuring, Reich wrote in a January
1994 stock report, will particularly benefit company shareholders since this
“departure from traditional manufacturing will enable the company to in-
crease its profit margins.”

While acknowledging that precise forecasts are impossible when new
orders have yet to materialize, Reich argued that “we do know that the fu-
ture cycles snould be far more profitable to Boeing than they have been in
the past.” Why was Reich so secure in this belief? Projecting that by year-
end 1994 Boeing will have cut amost 50,000 employees from its 1990 peak
of 162,000, Reich wrote that “as a result of Boeing's shift away from manu-
facturing, many of those laid-off will not be rehired. The shift from produc-
tion to outsourcing will alow the company to downsize its workforce. This
bodes well for future earnings growth at the company and should help Boe-
ing increase profit margins’ (Reich 1994a, 1, 4, 6, 23).

The Prudential Securities analyst did not mention that laid-off Boeing
workers have little hope of finding employment at the subcontractors to which
their work had been outsourced. Seattle and Wichita jobs will now be locat-
ed in Xian, China (where the 737 rear fuselage and tail sections will be fab-
ricated), or in the Kagamigahara district in Japan's Gifu prefecture (where
“new factories are springing up” as suppliers anticipate “large increases in
777 subcontracting”). Richard J. Samuels noted that “while K’agamigahara
is flooded with investment for an expected surge in 777 orders, Puget Sound
subcontractors have seen their work cut back so severely that many took the
unprecedented step of confronting Boeing publicly” (Samuels 1994; 303-
304).8

Boeing's shift to outsourcing is reflected in recent changesin the rela
tionship between total company sales and compensation costs. In 1988, sal-
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aries and wages represented 32% of sales, but by 1992 this ratio had fallen
below 21% (Boeing 1993, 55).1* It is clear that Boeing-and other Ameri-
can manufacturers-believe that they will become more profitable through
downsizing and outsourcing. After an accounting-related dip in 1992, aero-
space industry profits have rebounded sharply and reached record levels in
1994 even as sales, orders, and employment continued their “downward spi-
ral” (Aviation Week & Space Technology January 9, 1995, 26). It is worth
noting that some of the profit recovery was due to reduced research and
development outlays, as well as capital expenditures, which were a their
lowest levels in red terms since 1977 (Fuqua 1994; Aerospace Industries
Association 1994a, Table X). However, the benefits of these profits to the
economy as a whole may well be offset by the contraction of the U.S. indus-
trid base and its ahility to generate jobs, income, and rising standards of
living."3

In many ways, Boeing isthe industry leader in cost reduction and in
making its suppliers absorb ever-increasing levels of risk and cost. “Boeing
is dready the lowest cost/most efficient producer of jetliners in the Western
world,” notes First Boston aerospace analyst Peter Aseritis (Aseritis 1994,
20). The company has an announced goa of reducing production costs by a
full 25%, and this is having a mgjor impact on suppliers (and Boeing's choice
of suppliers). Historically, about 50% of Boeing's manufacturing costs were
accounted for by “bought-in” components and materials. Moreover, a Brit-
ish aerospace analyst noted:

It has been apparent for some time that Boeing is re-visiting its
“make or buy” policy. Traditiondly, it has designed and manu-
factured components in-house -often giving contracts to exter-
nal suppliers on a low margin “build to print” basis. Now, it is
looking not only to place manufacturing orders externally but
aso to devolve research, development and design capability (S.G.
Warburg Securities 1994, 1).16

For example, international suppliers of structural components for the
Boeing 777 include Italy's Alenia (wing outboard flaps and the radome),
Aerospace Technologies (the rudder) and Hawker de Havilland (elevators)
of Austrdia, the three Japanese “heavies‘-Mitsubishi, Kawasaki, and Fuji
Heavy industries-(including the entire fuselage except the nose section,
doors, the wing box, and wing ribs), a Korean Air subsidiary (flap support
fairings), and Menasco Aerospace of Canada (landing gear). In addition, the
U.K.’s Dowty Aerospace will provide the thrust reverser actuator system,
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and Japan’'s Teljin Seiki will furnish the primary flight control actuators and
actuator control electronics (Aviation Week & Space Technology June 3,
1991).

Often, it is difficult to determine where an offset or content requirement
ends and a U.S. company’s own strategy begins. Another recent trend is for
U.S. manufacturers to enter into joint ventures with foreign partners, with
the U.S. partner supplying expertise in design, technology, and marketing,
while the foreign partner supplies a low-cost workforce and access to local
markets. It would seem that US. aerospace companies are becoming “virtu-
a corporations,” with little or no manufacturing component required.

The combination of rapidly increasing globa competition and pressures
from the capital markets have led many aerospace companies to evolve strat-
egies that call into question their commitment to permit their own employ-
ees to work on future products. The most stark example of this to emerge to
date is McDonnell Douglas's recently announced plans for production of
the new 100 seat MD-95, for which the company will apparently perform no
assembly and little or no manufacturing.

McDonnell Douglas is projected to have a strong positive cash flow over
the next few years, over $500 million in 1995 done. This has led many on
Wall Street to cal for much higher dividends or a stock buyback program
and to oppose any new commercia aircraft initiatives that would require
significant new investments by the company (Shapiro 1994a, 1).

When, in July 1994, McDonnell Douglas announced its intention to
launch the MD-95, many investors reacted negatively. In fact, Salomon Broth-
ers amost immediately downgraded the company’s stock (from a “buy” to a
“hold” recommendation). “We downgraded McDonnell Douglas stock based
on the board's approval” of the new aircraft, Sallomon told its clients. “Al-
though orders must be recelved before a formal commitment is made, the
company’s intent to develop a new plane will be seen as a negative by the
market,” the investment house continued. “The board's approva raises con-
cern about McDonnell’s intent to return money to shareholders via either an
increased dividend or a mgjor share buyback program,” Salomon said that if
aforma commitment to production was made it would lower its future earn-
ings estimate for the company by 10% (Shapiro 1994b, 1).

After a meeting with McDonnell Douglas management a few weeks lat-
er, however, another investment house, Merrill Lynch, told its clients that
the MD-95 “poses little risk for shareholders.” The company called the meet-
ing to respond to investor and analyst fears that it was preparing to take on
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an undue “amount of risk associated with the MD-95 and that the company
was more interested in spending cash on supposedly dubious development
projects, instead of moving to enhance shareholder value.” Investors have
little to fear, Merrill Lynch said, because McDonnell Douglas “is aming to
subcontract up to 80% of the arcraft. Risk sharing with suppliers is to be
heavily emphasized and the cost of development to [McDonnell Douglas] is
less than $200 million” spread out over four years. Moreover, the invest-
ment house said, a final commitment to the program would depend on a
weighing of its return against a share repurchase program and “would not
impinge on the company’ s ability to use excess annual cash flow . . . to
enhance shareholder valueg” (Merrill Lynch 1994b, 2).

In the fall of 1994, in the face of ongoing investor demands for “en-
hanced shareholder value,” McDonnell Douglas announced a three-for-one
stock split, a 7 1% increase in dividends, and a plan to repurchase up to 15%
of its outstanding stock (Wall Street Journal October 3 1, 1994, B4). Shortly
thereafter, with shareholders mollified, the company formaly announced its
lineup of MD-95 “risk-sharing” partners and subcontractors.!” Total devel-
opment cost of the MD-95 is projected to be about $1 billion (half of which
involves the design of a new engine), and McDonnell Douglas expects to
save “substantialy greater” than 25% of its own normal costs by shifting
development to subcontractors. In addition, it projects 15% to 20% cost sav-
ings on final assembly through its deal with Dafort (Wall Street Journal
November 8, 1994, B2; Wall Street Journal November 9, 1994, A4, Avia-
tion Week & Space Technology November 14, 1994, 29).

It is unclear what, if any, work McDonnell Douglas plans to retain for
its own employees (other than design, integration oversight, and market-
ing), but a least one anayst reported that the company’s plans to outsource
80% of the work still assumed that it would “focus on the aircraft final as-
sembly” (Friedman et a. 1994b, 1).

If it actudly goes into production, the MD-95 would be truly a “world
arcraft” and would require McDonnell Douglas to transfer important tech-
nologies to its Asian and European manufacturing partners. According to an
aerospace trade publication, this would smply represent a continuation of the
company’s “technica transfer policy,” which is designed to foster market ac-
cess, as most obviously demonstrated by the coproduction of the MD-80 in
China. Aviation Week & Space Technology reported that McDonnell Douglas
recognizes that its past subcontracting arrangements “each represented sig-
nificant technology transfer to the host nation when first implemented.” How-
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ever, the publication reported, the “company even would be willing to con-
sider transfer of a unique or proprietary transport-making technology if it im-
proves market access and the prospective supplier meets quality and cost stan-
dards” (Aviation Week & Space Technology November 7, 1994, 52).

Military Offsets Drive Technology Transfer and Job Loss

When American companies -with US. government encouragement or
acquiescence-enter into coproduction, licensed production, and major com-
ponent offset agreements, they are irretrievably transferring military tech-
nology and production know-how to another country. As the Federation of
American Scientists has pointed out, such technology and know-how can be
useful not only in manufacturing conventional weapons, but much of what
is transferred could be applied to the development of long-range missiles
and other weapons of mass destruction (Federation of American Scientists
1994).

While it has become fashionable to scoff at the notion of dua-use tech-
nologies, the Japanese have no such doubts-aready having successfully
applied defense-derived technologies supplied by U.S. providers (on such
programs as the F-15, F104, and F86 fighters) to civil aerospace and com-
pletely non-aircraft applications. They have also successfully applied civil
technologies to advanced military and aerospace programs in Japan.

Coproduction and licensed production deals are aimost routinely entered
into with the active support of the U.S. government, often using U.S. tax-
payer funds to help finance the transactions, yet they deprive American work-
ers of jobs and create long-term competitors for U.S. companies. For exam-
ple, several years ago Turkey agreed to purchase General Dynamics (now
Lockheed) F-16s. Of the $4.3 hillion purchase price, $3.2 billion was pro-
vided to Turkey by the United States in the form of “foreign military financ-
ing” (FMF) grants and loans. But Turkey demanded a coproduction agree-
ment for these aircraft, worth $760 million in parts, components, and
assembly work. The Turkish F- 16 plant is now selling F- 16s to the Egyptian
military. Of course, Egypt is dso using U.S. FMF funds to purchase these
arcraft, al with the U.S. government’s blessing.

In June 1992, at the then-General Dynamics F-16 plant in Fort Worth,
members of the International Association of Machinists (IAM) and Aero-
space Workers Union protested a General Dynamics F-| 6 coproduction deal
with South Korea. This ded provided for South Korea to purchase a total of
120 aircraft, of which 72 would be manufactured and assembled in South
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Korea, 36 would be assembled from kits in South Korea, and only 12 would
actualy be made by Generad Dynamics workers in Fort Worth. According
to IAM President George Kourpias, “While 3,000 TAM members at this fa-
cility were on lay-off, GD wanted to bring at least 500 South Koreans into
the plant and train them in F-16 production techniques. The protest put a
stop to this scheme . . . we thought. But then we learned that General Dy-
namics simply arranged for these Samsung Aerospace workers [from Ko-
red] to be trained at the F- 16 plant in Turkey 1”1

These are not isolated occurrences. As far back as the 1970s, the U.S.
government and American aerospace companies have seeded new competi-
tors. U.S. government policy encourages defense and aerospace technology
transfers to U.S. alies and major trading partners. During the Carter admin-
istration, defense firms were basicaly required to share technologies with
many alies, especidly Japan.

In the wake of the Second World War and as the Cold War increasingly
dominated U.S. foreign and military policy, the Defense and State Depart-
ments evolved strategies to strengthen key alies’ military and industria ca
pabilities through licensed or coproduction arrangements. Often, these trans-
actions explicitly contemplated significant work-share and technology
transfers. Many were at least partiadly funded with FMF grants and loans
from the US. Department of Defense (DOD). Allies were often permitted,
even encouraged, to use the leverage of their purchasing power (including
that obtained from DOD funds) to require U.S. military contractors to enter
into offset agreements.

According to a June 1994 U.S. General Accounting Office (GAQ) report,
four countries (Israel, Egypt, Greece, and Turkey) have recently “been a-
lowed to use FMF grants and loans to obtain hillions of dollars in offset ob-
ligations.” Specificaly, the GAO reported that the “largest offset obligations
included agreements to alow the FMF recipient to produce parts of the weap-
on system it purchased [and] agreements for the U.S. contractor to buy parts
from the recipient . . . . According to the GAO, the result of these offset re-
quirements (most of which were aerospace related) was a loss of “produc-
tion work for U.S. prime contractors and subcontractors.” The US. policy
of permitting beneficiaries of military financing to require offsets at the same
time, the GAO noted, was “unique in the world. No other arms supplier has
a program that provides a combination of grant aid and alows offsets.” The
GAO noted that its “review indicates that offsets can also result in displace-
ment of U.S. subcontractors and create new competitors for U.S. companies
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in the world market” (Genera Accounting Office 1994b, 3).

More broadly, the licensing and coproduction of U.S.-designed military
arcraft has helped seed competitors in both the military and commercia
aerospace industries. Nowhere is this more the case than in Japan. Since the
Korean War, the U.S. has encouraged Japan to manufacture a wide range of
U.S-designed military aircraft, engines, and components, including the F-
86, F-104, T-33, P2V-7, F-4EJ, F-15, and F-16 (as embodied in the FS-X).
While no longer funded with foreign military financing, Japan's explicit
policy was to require ever-increasing local content in these aircraft as well
as their components. For example, when the Lockheed F-104 fighter was
selected for purchase and coproduction in the 1960s, the plan was for Japan
to purchase three completed aircraft, to receive 17 “knockdown kits’ to en-
able Mitsubishi to gain experience with assembly of the fighters, and then to
coproduce 160 of the aircraft (including their General Electric designed and
licensed J79 engine). The Japanese government placed a high priority on
“indigenization” of as much of the arcraft as possible, and, accordingly,
dlocated fully 60% of the original budget (not including engines) for this
purpose. By the end of its run, the Japanese-manufactured F-104 had 70%
local content, including amost 60% for the engines (Samuels 1994, 216-
217).

Richard J. Samuels explains this strategy as follows:

For less than $300 million, a trivial amount in aerospace even
then, Japanese industry derived enormous benefits. The arrange-
ment between Mitsubishi and Lockheed typically receives most
attention, but as in every other licensed aircraft there was a con-
siderable transfer of technology at the vendor level aswell . . . .
Tie-ups between Garrett and Shimadzu for electronic actuators,
between Cleveland Pneumatic and Sumitomo Precision for land-
ing gears, and between Bendix and Shinko Electric for voltage
regulators were only the start. These and numerous other sub-
contractor licenses brought Japan’s machinery industry technol-
ogy to benefit their commercial activities. (Samuels 1994,217)

Ishikawajima Heavy Industries, which “indigenized” the GE J-79. engine
for the fighter, now has multiple partnership aliances with each of the world's
three major jet engine manufacturers (GE, Pratt & Whitney, and Rolls Royce)
(Samuels  1994,257).

Examples abound of the consequences of initiad military arcraft tech-
nology transfers. As a 1983 Washington Post article pointed out, the agree-
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ment to permit Mitsubishi to coproduce the F-15 fighter had profound im-
plications: Japanese officials “readily acknowledge using U.S. military co-
production deals to help thrust Japan into the big leagues of the globa com-
mercial aircraft industry, which has ‘significant technologica influences on
other industries as one Japanese government report noted.” (Washington
Post, May 4, 1983, Al)

Mitsubishi used this acquired know-how to launch its participation in
the manufacture of important components for commercial as well as mili-
tary aircraft, such as the final assembly of the F- 15 and the new FS-X fighter
(adapted from the General Dynamics, now Lockheed, F-16). In addition, it
manufactures fuselage and other sections for the Boeing 767 and 777, and it
fabricates a range of advanced composite structures for the 777, the MD-80,
the FS-X, and the F- 15.

Today, the same Japanese companies that gained access to US. aero-
space technology with the F-15 deal are manufacturing important compo-
nents of the Boeing 767 and are producing about 21% of the new Boeing
777. Moreover, they have used this technologica jump-start to develop doz-
ens of new processes and technologies that the United States now has to beg
Japan to license back to American companies.

Moreover, there is growing evidence that U.S. component manufactur-
ers are being replaced by Japanese and other suppliers who were beneficia-
ries of previous technology transfers mandated by the government or mili-
tary. The General Accounting Office noted that:

a Japanese firm that received technical and manufacturing assis-
tance from a US. firm to produce F- 15 actuators, won the con-
tract for the actuators on the Boeing 777 over a U.S. firm that
previously supplied the component for Boeing aircraft. (Generd
Accounting Office 1994c, 12)

Jobs on the Wing: Past and Future Declines
in U.S. Aerospace Employment

In July 1994, the U.S. Department of Labor released a study, performed
by DRI/McGraw-Hill and the Teal Group, that attempted to quantify the
opportunities for and threats to “high-skill, high-wage” employment in the
U.S. civil aviation industry-including airlines and airline services, aircraft
maintenance, and aircraft manufacturing (DRI/McGraw Hill 1994). The study
focused on the manufacturing sector because, of the 600,000 jobs identified
in the aircraft manufacturing sector as of 1992, amost two-thirds were high-
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sill, high-wage, and 20% were high-skill, high-wage production jobs. This
sector, they argued, has the highest concentration of high-skill, high-wage
jobs and is “the best bet for promoting additional jobs in the future” through
government policies and actions.

The authors concluded that high-skill, high-wage aircraft production
employment is being “negatively impacted by the growing use of foreign
subcontracts  work.”

These are the jobs that the airframe manufacturers are most likely
to negotiate away in order to reduce costs, spread risks, and secure
arcraft sales to foreign national carriers. The engineering, design,
electronics, airframe integration and sophisticated systems work is
kept primarily in the United States, while the high-skill, high-wage
production work, as represented by the six pockets [identified in
the study as those most likely to benefit from government actions),
is increasingly under threat of foreign competition. (DRI/McGraw

Hill 1994, 25)

While Airbus has gained significant market share over the past two de-
cades, the study notes, “this is only half the story. The percentage of each
U.S. aircraft built abroad is also rising.” The authors identified the manufac-
turers traditional subcontractors as the primary victims of this trend, which
they blamed in significant measure on the growth of offset requirements.

The report notes that offsets “have become such an accepted part of the
business of selling planes abroad that they are often negotiated before the
sde is made. Prime contractors offer work shares to potential customers in.
the target markets, a practice which can be called preemptive offset.” More-
over, the study’s authors write:

an examination of employment figures in previous downward busi-
ness cycles reveas that the average level of non-military aircraft
manufacturing has not kept pace with the considerable growth of
the market. Part of the problem is the internationdization of air-
craft manufacturing. Work has moved offshore as the result of ef-
forts to move some production work to low-cost areas abroad and

the need to offer offsets. (DRI/McGraw Hill 1994, 10- 11)

The DRI/McGraw-Hill study examined the impact of globalization on
U.S. aerospace employment.”® The analysis demonstrates aircraft produc-

tion employment (in both commercia and military aircraft manufacturing)
is unlikely to recover in the future. As can be seen in Table 9, this report
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TABLE 9
DRI-McGraw-Hill Analysis of Factors Leading to Reduced
Aircraft Industry Employment, 1994-2000
(inThousands)

Forecast Employment Levels Reduction in Employment Due to:

Status Most Total Reduced Foreign Commercial

Quo Likely  Reduction Defense Competiton Downturn
1994 561 484 77 15 23 40
1995 574 465 109 25 28 56
1996 567 456 111 38 19 54
1997 550 463 87 45 24 18
1998 563 449 114 48 62 4
1999 562 452 110 46 69 (5)
2000 554 464 90 41 61 (12)
Annual
Average 562 462 100 37 41 22

Note: “Status Quo” assumes defense and commercial production stabilize at 1993 levels,
and U.S. commercial transport manufacturers maintain 1993 market share.

Source: DRIMcGraw-Hill (1994, 34).

projects that an additional 100,000 aircraft industry jobs will be lost be-
tween 1994 and 2000. The study assumes that by the year 2000, the impact
of the current commercia aircraft downturn will be eliminated (and that, in
fact, about 12,000 new jobs will be created by a commercia upswing). On
the other hand, DRI predicts that 41,000 jobs will be lost because of contin-
ued defense procurement reductions. More critically, 61,000 jobs will be
eliminated in commercia aircraft manufacturing due to foreign competi-
tion. Through 1996 the commercia downturn is responsible for the majority
of jobs lost in aerospace, as shown in Figure 10. After 1998, foreign com-
petition is the largest source of predicted job loss.

According to the authors, the projections for the impact of foreign com-
petition are based on historic trends plus an assumption that McDonnell
Douglas's market share will continue to shrink. The report concludes that
the aircraft manufacturing industry “will continue to become more global,
but efforts to enhance competitiveness can reduce the amount of U.S.-based
manufacturing work that is moving offshore and potentially recapture jobs
dready transferred to foreign operations.”
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FIGURE 10
DRI/McGraw-Hill Analysis of Factors
Leading to Reduced Aircraft Industry Employment,

1994-2000
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Source: DRI/McGraw-Hill (1994, 34).

A grim picture for the future of hundreds of thousands of aerospace-
related jobs begins to emerge when the DRI forecast is combined with his-
toric data and projected into the next century. As can be seen in Figure 11,
the market share of U.S. manufacturers has been steadily declining since the
1970s. Indeed, a trend line using only historic data results in a predicted
U.S. commercial jet aircraft market share of around 60% by 2013, down
about 10% from the early 1990s. However, the U.S. share declined in the
1990s more rapidly than in earlier periods. Combining the results of the
early 1990s with DRI’s projections through the end of the decade results in
a predicted US. market share of about 40% in 2010 and only 35% in 2013.
Using the trend from 1970 to 1993 with the DRI forecast through 2000 yields
a predicted U.S. market share of about 53% by 2013. It is important to note
that these projections do not take into account any new competitors that
may enter the market.

Taking the mid-range forecast 1970 to 1993 trend and the DRI forecast
to 2000 (projected through 2013) and applying it to Boeing's projections for
commercid aircraft sales produces an estimate of revenue losses for U.S,
manufacturers resulting from declining market shares (Figure 12). The av-
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FIGURE 11
Historic and Projected U.S. Manufacturer Market Share,

Commercial Jet Transport Revenues, 1970-2013
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FIGURE 12
Lost Commercial Jet Aircraft Sales
Could Total $129 Billion by the Year 2013
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Source: Calculations based on Boeing Commercial Market Outlook (1994) for projected
commercial jet aircraft deliveries and values, 1994-2013, which project 14,054 global jet
aircraft deliveries valued at $980 billion (1994 dollars); and DRI/McGraw-Hill (1994) for market
share trends comparing five-year (1989-93) historic average with DRI's 1970-2000 historic/
forecast trend line carried to 2013.
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erage U.S. share of commercia jet transport revenues worldwide (exclud-
ing only China and the former USSR) was 73.5% between 1989 and 1993,
If domestic producers maintained this market share, they would sell an esti-
mated $129 billion more in aircraft than the forecast indicates.

These lost revenues trandate into almost 240,000 direct and indirect jobs
lost by the year 2013 (Table 10). While commercial aircraft manufacturing
will dtill provide over 600,000 jobs during the second decade of the next

TABLE 10

‘Estimate of Potential Job Losses Attributable to Declining
U.S. Market Share in Commercial Jet Aircraft Sales,
1994-2013

Average Annual Job Loss

Total . Direct Indirect

Jobs Jobs Jobs
1994-1 998 42,462 14,570 27,892
1999-2003 83,734 28,732 55,002
2004-2008 145,245 49,838 95,407
2009-2013 238,900 81,974 156,926

Sources: Data derived from DRI/McGraw Hill (1994, 9 and 11); Boeing (1994, Appendix C);
and Steinbruner and Nation (1994, Table 5).

Note: U.S. market share trend line derived from historic data (1970-1993) combined with

DRI/McGraw Hill market share projections (1994-2000) and extrapolated to 2013. Estimat-
ed lost commercial jet aircraft sales derived from difference between 1989-1993 average
U.S. revenue market share (73.5%) and the projected market share described above, using
Boeing forecasts for constant 1994 dollar global revenues through 2013. Estimated job
losses derived from Bureau of Labor Statistics data (as reported in Steinbruner and Nation)
on jobs supported by final demand for aircraft, expressed in 1987 dollars for the year 1990:
these data project 24,632 total jobs (8,452 direct and 16,180 indirect) were supported in
1990 by each $1 million (1987) in final demand for aircraft. Comparable figures for constant
1994 dollars would be 19,842 jobs per $1 million in final demand (6,808 direct and 13,034

indirect). These figures were then multiplied by projected lost revenues to produce estimat-
ed lost jobs.

MEMO:

Projected Lost Revenues ($Billions)

Jobs Supported Per

5-Year Total Average $1 Billion ($1994) in
Period Lost Annual Final Demand for Aircraft.
1994-1 998 $10.7 $2.1 Total 19,842
1999-2003 21.1 4.2 Direct 6,808
2004-2008 36.6 7.3 Indirect 13,034
2009-2013 60.2 12.0
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century (Figure 13), a significant number will be lost to international com-
petition.

It is important to note that these projections do not take into consider-
ation any new entrant aircraft competitors, nor do they attempt to quantify
job losses from increased reliance on imported parts and components. Em-
ployment-level projections assume that the domestic content of U.S. com-
mercial jet aircraft is unchanged from 1990 (Steinbrunner and Nation). Clearly
offsets and outsourcing could dramatically increase U.S. employment loses
in the aerospace industries over the next two decades.

The impact of outsourcing and increases in parts imports can be estimat-
ed using an analysis of import trends. As shown in Table 2 (p. 10), the
import share of U.S. aerospace production has been increasing steadily since

FIGURE 13
Projected Levels of Employment in
Commercial Aircraft Manufacturing Compared to
Projected Job Losses Due to Declining U.S. Market Share
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1994- 998 1999-2003 2004-2008 2009-2013
Indirect Jobs- Retained 357,384 352,171 386,319 444,971
Direct Jobs-Retained 186,688 183,965 201,803 232,441
Indirect Jobs-Lost 27,892 55,002 95,407 156,926
Direct Jobs-Lost 14,570 28,732 49,838 81,974

Source: Data derived from DRI/McGraw-Hill (1994, 9,11); Boeing (1994, Appendix C); and
Steinbruner and Nation (1994, Table 5).

46




1979. Between 1984 and 1994, the import share of the domestic market in-
creased on average of 0.5 percentage points per year.? If imports continue
to capture market share a this rate, then by 2000 imports will equal 14.4%
of domestic aerospace revenues (an increase of 3.0 percentage points over
the 1994 import share). By the year 2013, the import share could increase to
20.9% of domestic revenues (an increase of 9.5 percentage points over 1994).

Thus outsourcing could reduce domestic employment in aerospace pro-
duction by an additiona 3.0% in 2000 and by 9.5% in 2013, assuming a
constant ratio of employment to output. Using estimated 1994 employment
of 836,000 workers (Table 3, above) as a base, increased imports could re-
sult in the eimination of 25,000 aerospace jobs in 2000 and 79,400 jobs in
2013. These losses are on top of those associated with lost export market
shares, which are the primary causes of job loss in the DRI forecast dis-
cussed above (Tables 9 and 10).

In conclusion, relative to employment levels in 1994, between 61,000
and 86,000 aerospace jobs will be lost because of increased imports and
foreign competition in 2000, if present trends continue, based on the analy-
gs in Table 9 (increased foreign competition) and outsourcing of parts and
components. 2! By 2013, aerospace job losses could reach 82,000 to 16 1,000,
or 9.8% to 19.3% of tota industry employment in 1994.2

Table 10 aso shows that approximately 1.91 indirect jobs are created
for each job created (or lost) in the aerospace industry. Therefore, an addi-
tional 164,000 indirect jobs could be eiminated by 2000, and 308,000 indi-
rect jobs could be eiminated by 2013, if present trends in foreign competi-
tion and outsourcing continue into the future.” Thus, up to 250,000 jobs are
at risk in aerospace and related industries in the year 2000, and up to 469,000
jobs could be eliminated in 20 13. Most of these positions are in manufactur-
ing or closely related high-skill, high-wage service industries. Foreign com-
petition in aerospace products, especidly commercia aircraft and parts, could
sgnificantly impact the tota level of high-skill, high-wage manufacturing
jobs in the U.S. in the next two decades.
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FOREIGN GOVERNMENTS TARGET
AEROSPACE TECHNOLOGIES AND JOBS

The U.S. aerospace industry faces competition from nations that have
staked their claim to promoting aerospace leadership and jobs. China, Ja
pan, Indonesia, Russia, South Korea, Taiwan, as well as the Airbus consor-
tium nations have developed strategies to maintain or enhance their role in
the future of this industry. However, despite its widely recognized impor-
tance to the U.S. economy, the United States lags behind these countries in
its support.

A 1985 Nationd Research Council study of US. competitiveness and
the civil aviation manufacturing industry framed the issue this way:

The technologies that underlie the US. leadership in aircraft man-
ufacture play a critical role in the total constellation of our techno-
logical leadership. These technologies include not only the more
obvious ones that affect aircraft performance. .but also system
integration in the design and manufacture of complex, high per-
formance equipment; project management to meet demanding tar-
gets for performance, cost, and delivery; sophisticated manufac-
turing techniques for fabrication, testing, and assembly; and
computer integrated manufacture, factory automation and large-
scale information processing. Strength in these technologies dif-
fuses throughout industry and contributes substantialy to the over-
al strength and competitiveness of the U.S. economy. (Eberstadt
1991, at 9 citing National Research Council 1985, 23-24)

The DRI/McGraw-Hill report prepared for the Department of Labor put
the issue in a dightly different context. Noting that the Clinton administra:
tion had identified aviation as a “strategically crucia industry for America’'s
future,” the report argued that the “industry is important because of the num-
ber of people it employs, the amount of income it generates, the value of
goods and services it exports, the advanced technology it develops and de-
ploys, and the role it plays in projecting U.S. leadership in the globa econo-
my.”

In some ways, the worldwide phenomenon of nurturing the aerospace
industry resembles previous efforts by developed and developing nations
dike to grow or protect their steel and shipbuilding industries. The increas-
ing overcapacity in the aerospace industry is likely to exacerbate aerospace
employment problems in the United States as manufacturers are forced to
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te for export sales in a buyer's market. The existence of many poten-
contractor/competitors with strong government backing will certainly
lerate aerospace job losses in the United States.

bus Industrie:

U7. S, Aircraft Manufacturers Main Competitor

| Despite U.S. manufacturers' initia ridicule of the notion that a multina-
tion consortium could design, market, and manufacture state-of-the-art air-
craft, Airbus has introduced significant new commercia technologies (fly-
by-wire, composite applications, the super-critical wing). It also achieved a
multiyear lead on Boeing in two key market segments (represented by the
A320/321/319 narrow-body and A330/340 wide-body product lines) that
Boeing hopes to fill with the 737-X and the 777.

Airbus is organized under a unique French law permitting its establish-
ment “Groupement d’Interet Economique” (grouping of economic interest)—
a French business consortium that is allowed to shield its financia records
from the general public—Wwith no operating capital of its own. In effect, it
operates as a joint venture with al assets and liabilities flowing back to its
partners (France's Aerospatiale?* and Germany’s Daimler-Benz Aerospace®
are each 37.9% partners, the U.K. British Aerospace® is a 20% partner, and
Spain's CASA? is a 4.2% partner).

Airbus manages the devel opment, manufacture, and marketing of its
A300-600, A310, A320/A321/A319, and A340/A330 series of aircraft on
behdf of its four partner companies, but performs no manufacturing itself.
In many ways, it is the very model of the “virtual” aerospace company.?®

According to a 1990 study commissioned by the Department of Com-
merce, from its inception in 1970 through 1990 Airbus had received gov-
ernment aid in the form of grants and soft loans totaling about $26 hillion,
including unpaid interest (see Table 11) (Congressiona Research Service
1992, 33; aso see Gellman Research Associates 1990). While some repay-
ments have been made, they are dwarfed in scale by the magnitude of the
subsidies. Moreover, according to Gellman Research’'s calculations, the en-
tire Airbus enterprise would not have been commercialy viable. As of 1990,
the net present value of projected cash flows on al Airbus aircraft programs
was -$20.951 billion in 1990 dollars (see Table 12).

Because of its ready access to public assistance, Airbus has nonconven-
tional private debt. Since it has no rea stockholders, it is able to ignore
conventional concerns such as return on equity. These “cost-of-capital” ad-
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TABLE 11
Gellman Research’s Calculation of Government Support
of Airbus Aircraft Programs in France, West Germany,
and the United Kingdom: Funds Committed Through 1989
(Millions of Current Dollars)

United
Funds Committed France Germany Kingdom Total
Launch Aid Distributed
as of 1989
A300/310 $988.4 $1,489.5 $82.9 $2,560.8
A320 755.2 790.3 393.9 1,939.4
A330/340 193.0 316.1 421.2 930.3
Al Aircraft 1,936.6 2,595.9 898.0 5430.5
Launch Aid to be Distributed
Subsequent to 1989
A330/340 $682.9 $1,264.5 $325.0 $2,2724 :
Total Launch Aid 26195  3,8604  1,2330  7,702.9
4
Other  Support Disbursed *
as of 1989 1,035.3 924.2 883.9 2,843.4
Other Support to be Disbursed
Subsequent to 1989 — 2,985.2 — 2,985.2
Total Support Committed 3,654.8 7,769.8 2,106.9 13,631.5
Repayments Through 1989 373.2 68.5 20.7 462.4
Net Support Committed $3281.6  $7,701.3 $2,086.2 $13,069.1

Net Support Committed at
Government Opportunity Cost* $6,463.5 $9,099.7 $3,804.4 $19,367.6

Net Support Committed
at Private Borrowing Cost* $9,961.2  $11,589.1 $3,979.8 $25,851.5

*Calculated by applying the cost of funds of the government and private sector borrowing
rate in each country as appropriate to the net balance of funds committed each year to
reflect the value of support as of 1989.

Source: “An Economic and Financial Review of Airbus Industrie,” Gellman Research Asso-
ciates (1990). Prepared for the U.S. Department of Commerce, International Trade Admin-
istration.
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TABLE 12
Gellman Research’s Calculation of the
Commercial Viability of Airbus Aircraft Programs
(Millions of 1990 Dollars)

Projected

Launch Units Delivered NPV of
Program Date During Program Life Cash Flow
A300 1968 246 ($7,854)
A300-600 1977 319 ($5,868)
A 3 1 0 1977 334
A320 1983 886 ($3,528)
A321 1989 409
A330 1987 ©83l (83,702)
A340 1987 427
All Airbus Programs ($20,951)

Source: Gellman (1990); weighted average projected prices (expressed in 1990 dollars) for
each aircraft were applied to projected units to be delivered over the program life and then
each of the aircraft programs’ cash flows was discounted using an average real commercial
interest rate of 8.7% (which was derived by Gellman by weighting the commercial lending
rates in France, Germany, and the United Kingdom by their respective shares in the aircraft
programs).

vantages allow Airbus to operate at very low cost and to target its activities
toward maximizing market share. Its debt is considered a “governmental”
credit, and thus it is able to borrow at the lowest possible rate.

To finance its aircraft sales, Airbus recently formed the new Airbus Fi-
nance Company (AFC), which secured commitments for a $1.5 billion credit
facility. Although it will initidly rely on the underlying credit of the part-
ners, Airbus says that it eventualy hopes AFC will become a stand-alone
finance arm (Airbus Press Release, PR Newswire December 13, 1994).

The sponsoring governments have always judged their Airbus invest-
ment by three standards: (1) employment creation, (2) technological leader-
ship, and (3) national prestige. Wall Street, by contrast, is the sole U.S. judge
rendering verdicts on profitability and yearly performance of U.S. aerospace
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firms, which must maximize shareholder returns.

Asajob creation program, Airbus has undoubtedly been successful.
Because it keeps its pool of workers intact, Airbus IS in a stronger position
to expand production rapidly than are its U.S. competitors, and because the
average Airbus worker has 10 years experience, it arguably faces fewer learn-
Ing-curve costs as it undertakes new projects.

As a technology development program, Airbus has been similarly suc-
cessful-by some objective standards, it has outperformed Boeing, which
had aready sold some 2,500 commercia jet aircraft when the first Airbus
craft entered service in May 1974. The introduction of the F-16 type sides-
tick controller (in place of conventional sticks or yokes) has been an enor-
mous success with pilots. Similarly, Airbus was the first manufacturer to
introduce computer-driven fly-by-wire control systems on subsonic aircraft,
and the firgt to install carbon fiber fins and tailplanes. It should be noted that
Airbus openly acknowledges that much of its leading-edge technology was
obtained “off the shelf’ from publicly available NASA technica studies.

For years, Airbus has publicly maintained that its long-term goa was to
capture about one-third of the global commercid jet arcraft market, argu-
ing that there was plenty of room for the “hig three” plus at least one new
Asian competitor. Recently, however, the European consortium announced
that it intends to capture 50% or more of the worldwide market. This goal,
says Airbus managing director Jean Pierson, “should be achieved by the end
of the decade thanks to Airbus Industrie’s new product line” which now
offers an amost complete range of aircraft sizes and ranges (excluding only
jets the size of the 747 and those with less than 120 seats) (Airbus Industrie
of North America 1994, 1). Pierson says Airbus’ 50% market share god
presupposes that McDonnell Douglas's share will “decrease to zero” (Avia-
tion Week & Space Technology, January 23, 19935, 53).

Airbus seems to have weathered the deep commercial aerospace reces-
son better than its competitors. While Boeing's 1994 output declined by
42% (measured by aircraft delivered) from its 1991 pesk and McDonnell
Douglas's declined by 75%, Airbus suffered a relaively minor 17% drop
from its 1991 peak (Friedman 1994, 2). Moreover, Airbus’s revenues have
continued to rise even during the current commercial market downturn, thanks
mainly to the introduction of the new A330 and A340, which are larger and
more expensive than Airbus’s previous offerings.

Airbus argues that the reason its production schedule has not declined as
much as that of its U.S. competitors is that Airbus managed its schedule
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more conservatively and that it has the four newest arcraft offerings on the
market. Others argue that this is because Airbus enjoys the support of gov-
ernment-owned European airlines and because, as a jobs program, it is will-
ing to sdll aircraft at very low prices to maintain production. Indeed, a num-
ber of Airbus’s largest and most dramatic orders over the past few years
(i.e, those to United Air Lines and Air Canada) have been in the form of
“walkaway leases,” which permit a carrier to return the aircraft with virtual-
ly no notice or further obligation. Airbus is regularly accused of producing
“white tails,” aircraft with no prospective purchaser but which the group
then sells quietly and at even cheaper prices once they come off the assem-
bly line. An Airbus spokesman told the Wall Street Journal that it maintains
a “more stable.production rate than Boeing, in part because of European
laws assuring workers of steady employment” (Wall Sreet Journal Febru-
ay 3, 1995, A4)

The 1992 U.S/EC civil arcraft bilateral agreement is a direct result of
U.S. pressures on European governments regarding Airbus’s massive subsi-
dies. While this agreement is only prospective (not covering any of Airbus’s
current offerings), it does limit future subsidies to the development stage
and prohibits subsidies for the actua production of arcraft.

The United States has been involved in a number of disputes with Air-
bus partners over continuing subsidies, such as a $300 million “equity infu-
sion” from the French government to Aerospatiale and the German govern-
ment’s late 1980s agreement to indemnify what is now Daimler-Benz
Aerospace for possible currency losses up to a total of $2.6 hillion (the com-
pany’s predecessors were partialy owned by the German government-aong
with two German states-and the currency guarantee was the price for Daim-
ler-Benz's agreement to take them over). In addition, there are ongoing ar-
guments about the “transparency” of Airbus’s finances.

Interestingly, in the 1970s and 1980s, the U.S. government was prepared
to take trade action against Airbus but U.S. manufacturers strongly object-
ed, even though they were bearing the brunt of Airbus’s competitive pres-
sures. The U.S. manufacturers did not want any action taken because they
were afraid of offending (and losing) European customers.?

Moving into the military cargo and troop transport market, Airbus has
been tapped to coordinate the development of a new, al-European “future
large aircraft” (FLA), which will be designed to replace the Lockheed C-
130 and is projected to go into service around the year 2002. In this context,
Airbus and its British Aerospace partner lobbied heavily against a British
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government aquistion of 25 updated Lockheed C-130J Hercules military
transports, arguing that the British should refurbish existing C-130s while
Airbus and its partners continue work on the all-new FLA. British Aero-
space, which manufactures the wings for al Airbus products, argued that its
ability to participate in the FLA (and create some 7,500 jobs related to FLA
wing manufacture) would be threatened by a U.K. selection of the updated
Lockheed transport (Wall Street Journal November 22, 1994, A6; Insiders
Report, 1). In December 1994, the British government announced that it |
would purchase the Lockheed aircraft for about $1.6 billion, but added that
There are suspicions it would consider purchasing twice as many of the FLA aircraft once they
within the U.S.  go into production. As part of the package, Lockheed agreed to provide the
government that  United Kingdom with offsets worth 100% of the value of the transaction
Airbus continues to  (Wall Street Journal December 19, 1994, B4).
receive significant Despite the U.S/EC aircraft subsidies agreement (described below) and
assistance from  the potentia beneficial impact of some new GATT features, there are deep
member nations.  suspicions within the U.S. government that the Airbus continues to receive
significant direct and indirect assistance from member nations,

Recently, Airbus has blanketed U.S. newspapers and magazines with
ads touting the “800 companies in 40 states’ manufacturing a “significant
proportion of vital components’ for Airbus arcraft. The ads call Airbus’s
claimed $5 billion in purchases from U.S. suppliers “a clear demonstration
of the massive scale of our commitment to America” Airbus’s 1977-93 rev-
enues totaled $51.1 hillion. The $5 hillion Airbus says it has spent in the
United States represents only 9.7% of its revenues, hardly a “significant pro-
portion.”™® Moreover, by al accounts, Airbus’s actuad expenditures have
dramatically exceeded its revenues-to-date, even though it now claims to be
profitable (Aviation Week & Space Technology, January 23, 1994, 52)3

Despite al of the trade agreements in place, as a jobs and technology
program Airbus clearly till enjoys strong support and may well be able to
cal upon European governments for additional support, particularly for the
development of the superjumbo or second generation supersonic arcraft.
Moreover, European nations are much more willing than the United States
to subsidize the airline industry and are not precluded from providing addi-
tional subsidies to Airbus for its current line of aircraft.

In a new round of subsidies to money-losing European airlines last sum-
mer, the European Community approved $7.3 hillion in grants broken down
as follows: about $3.5 hillion to Air France, $2.3 hillion to Greece's Olym-
pic Airways, $1.1 billion to Portugd’s TAP, and $400 million to Ireland’s
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Aer Lingus. These injections represent 45% of total European airline indus-
try losses over the past four years (Friedman et a. 1994c, 11). Stabilizing
major European Community airlines also has the effect of bolstering the
prime purchasers of Airbus products.

While many in the U.S. aerospace industry are concerned with the pros-
pects of heightened competition from both Europe and Asia, Europeans are
also worried about their ability to compete with the United States. Recently,
the governments of seven countries formed the Association of European
Research Establishments (AERA) to combat “the U.S. technology threat.”
AERA’s membership will comprise the aeronautics agencies of the United
Kingdom, Germany, France, the Netherlands, Spain, Sweden, and Italy. Its
mission will be to pave the way for a coordinated European aerospace tech-
nology base and to help Europe compete with the United States, as well as
with other emerging aerospace powers (Aviation Week & Space Technology
November 7, 1994, 24).

NASA’s decision to fund a new phase of research into commercia su-
personic arcraft technology has heightened European fears that their aero-
space companies will not be able to maintain their technologica strengths
(derived from production and operation of the Concorde) at sufficient levels
to enable them to participate equaly in any new “high speed commercia
transport” that may be built. French and British aerospace have begun pro-
moting an intensified and coordinated research agenda to ensure that Eu-
rope plays a major role in the launch of a global supersonic transport (Avia-
tion Week & Space Technology November 21, 1994, 62).

The Emergence of Other Global Aerospace Competitors

Beyond the steady growth of Airbus, @ number of other competitors are
entering the field: Russia, Japan, Greater China (including Taiwan, Hong
Kong, South Korea, Singapore, and Indonesia), and possibly one or more of
the Airbus partners on its own.* Looking beyond the turn of the century, it
seems safe to predict that a group of Asian nations, with China providing
the largest market and labor platform, will emerge with its own line of com-
mercial arcraft. The combination of heavy government involvement in in-
dustry, booming economies, cheap labor, and a huge internalmarket would
seem to make the evolution of a Greater China or Asian “Airbus” aerospace
consortium a 2 1 st century redity.

The most significant competitive threats to U.S. commercial aerospace
jobs can thus be viewed along a continuum in time: near-term (I-5 years),
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Airbus is clearly the most important competitor; mid-term (5-10 years), Ja
pan and Russia are likely to emerge as very effective competitors; and long-
term (1 O-20 years), Greater China could become a very aggressive competi-
tor.

The Aerospace Industry in the Commonwealth of Independent States

The future competitive impact of the massive-if massively inefficient—
aerospace industry in the Commonwealth of Independent States (CIS) of
the former Soviet Union is completely unknown. While some observers be-
lieve that most CIS and Eastern European aerospace firms will soon sink
into oblivion, many others believe that, in time, they will become formida-
ble competitors, able to draw upon a skilled, low-wage workforce and a
huge internal market.

The former Soviet Union makes military airframes at least equa in aero-
dynamic capabilities to the best manufactured by the United States. Also, it
should be noted that CIS military and commercial aircraft and engines are
produced on the same assembly lines. According to experts, while its com-
mercial airframes are adequate-if spartan and heavy-its main weakness
lies in the areas of engines and avionics. Findly, the very existence of these
facilities means that a significant potential competitor is waiting in the wings.

Russia has arcraft ready to sdll as soon as it can be provided with up-
graded engines and avionics and receive certification from the U.S. Federd
Aviation Administration and the European Joint Aviaion Authority. Cur-
rently, its industry is in a deep depression: in 1980, Soviet aircraft manufac-
turers delivered 153 passengerjets; in 1990, they delivered 80; and in 1992,
they delivered only eight (European Commission 1994, 77). Moreover, from
1975 to 1992 the airlines from the Russian Federation saw their share of
global passenger traffic decline by half, from 18% to 9%, with a precipitous
real drop in traffic of almost 27% from 1990 to 1992. Even so, the former
Soviet Union dtill represents amost 10% of the world's airline traffic, a
proportion that will increase substantidly over the next decade.

By the late 1990s, it is likely that Russia will be actively (and success-
fully) marketing a broad range of commercial aircraft, especialy to Third
World and industrializing nations. A number of European and American
companies are pursuing joint ventures with Russian manufacturers to bring
their offerings up to internationa standards.

These joint ventures illustrate a contradiction for U.S. agrospace compa
nies and subcontractors. Pratt & Whitney requested Ex-Im Bank funding for

56




Ll

U.S. engines to be exported to Russia's airframe manufacturer, [lyushin.
Both Boeing and McDonnell Douglas have opposed the financing, claiming
competition in .a weak global market from the low-cost Russian aircraft will
be damaging. Pratt &Whitney is aso a Boeing and McDonnell Douglas sub-
contractor who, as a result of the engine exports to Russia, might lose US.
market share, and therefore may end up with no net gain in business.

There are aso joint ventures between U.S. companies and Russian de-
sign bureaus in commercial space projects. NPO Energia, the lead Russian
contractor for nationa and international human spaceflight programs, worked
with Rockwell Space Systems on the docking mechanism that alowed the
Space Shuttle Atlantis to hook up with the Mir space station. Aerogjet has
signed its third agreement with Russian companies for engines that could be
used to upgrade current U.S. launchers and applied to a new-generation boost-
er (Aviation Week & Space Technology October 3, 1994, 28).

In September 1994, Russian President Boris Yeltsn met with Boeing
Chairman and Chief Executive Frank Shrontz to discuss potentid partner-
ships. Boeing is hoping to sell planes and has established a technical re-
search center in Moscow that is funding work for more than 100 Russian
scientists and engineers and is using the Russan-built Tu-144 “Concord-
sky” supersonic plane in work it is doing on the U.S. High Speed Civil Trans-
port program (Reuter European Business Report September 28, 1994).

Japan’s Aerospace Industrial Policy

Following World War 11 and the end of the U.S. occupation in the early
1950s, Japan immediately began to revive its aerospace industriad policy.
With the Ministry of International Trade and Industry (MITI) at the center,
Japan has perfected policies to acquire industrial technologies from abroad,
diffuse them throughout the economy, and take on competitors in one glo-
bal market after the other. While Japan continues to pursue this strategy, the
United States has yet to come to grips with the competitive implications of
industrial  targeting.

According to the General Accounting Office, MITI:

continues to plan-and in some ways direct-the means by which
Japan's largest aeronautics companies proceed in their develop-
ment. MITI brokers agreements between those companies when
they seek to build the same components for arcraft. MITI aso ar-
ranges collective corporate agreements and favorable financial pro-
visions that reduce the companies financia risk. For example, the
business plan for the Japan Research Development Corporation,
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the consortium of Japanese aircraft companies that make parts for

the Boeing 767 jet, states that the break-even point for the entire

consortium shall be the point at which all of the members are prof-

itable. In addition, some $350 million of Japanese companies de-
velopment costs on the Boeing 777 project are digible for MITI

support. MITI has dso proposed a $750-million initiad alocation

in its 1994 budget request to the consortium for development of a
jet engine to be used on their regiona jet aircraft project. (General

Accounting Office 1994¢, 3-4)

In the 1950s, MITI was given jurisdiction over the industry and autho-
rized to provide incentives, subsidies, and overal coordination to the indus-
try. As it determines which new projects will be undertaken and which com-
panies will perform the work, MITI has been able to ensure that the big four
“heavy” industry manufacturers (Mitsubishi, Kawasaki, Ishikawajima-Ha-
rima, and Fuji) control virtualy al prime aerospace contracts and together
participate in each mgjor program. It also insists that key technologies (wheth-
er internally derived or licensed from abroad) be shared among these com-
panies. “By American standards, the stability of these partnerships and the
extent of collaboration are extraordinary. Carefully orchestrated work-shar-
ing, coordinated investment strategies, and managed competition among the
leading firms-all backed by extensive state support-are prominent fea-
tures of the [Japanese aerospace] industry” (Samuels and Whipple 1 989).%

One of the reasons Japanese manufacturers have been involved in so
many licensed and coproduction deals with the United States is that Europe-
ans do not enter into such agreements “on a scale even closely resembling
that of the United States” (Shear 1994, 21). While academic observers are
unanimous in their conclusions that U.S. government policy for the com-
mercial aerospace industry has been “incidental” (Samuels 1994, 64), “indi-
rect and unplanned” (Moran and Mowery 1992, 137), and “has occurred for
amost every reason except promoting competitiveness’ (Eberstadt 199 1,
14), it is clear that Japan has systematically evolved policies to capture an
ever-expanding portion of the global aerospace market. MITI formally anoint-
ed aerospace as a “targeted industry” in its 1970s and 1980s “vision” pro-
nouncements:

The arrcraft industry is a typical knowledge-intensive industry, char-
acterized by high added value and far reaching technological spin-
off. It will play an, important role in the nationa plan to remold
Japan's industrial  structure into an innovative knowledge-inten-
sive type. . . . Development of aircraft engineering must be ¢on-
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ducted on the initiative and assistance of the government as it in-
volves highly sophisticated and complex technology. (Mowery and
Rosenberg 1985, 16-17)

Realizing that, in part due to its forced hiatus from the aerospace indus-
try for a decade following World War 11, Japan was still far behind both the
United States and Europe in aircraft design and integration skills, MITI and
the Japanese aerospace industry emphasized two key strategies in the 1980s:
involvement in international production partnerships and specidization in
advanced component and subsystem technologies.

MITI’s willingness to fund significant portions of a new project’s devel-
opment costs made Japanese companies quite attractive potential partners
and gave them additional leverage in obtaining work-shares and access to
leading-edge technologies. Japanese firms unprecedented involvement in
the Boeing 777 and the Internationa Aero Engines V2500 engine are but
two examples of how this strategy has succeeded.

There were other advantages to focusing on component manufacture.
Because they have become a key supplier of critical subcomponents and
assemblies, the mgor integrators have become so dependent on Japanese
firms for certain work that Boeing says it can no longer build an aircraft
without the Japanese. In addition, with the funds expended by the Japanese
government in support of the big four “heavy” industry manufacturers in-
volvement in new arcraft and engine projects, they are able to avoid the
huge risk and high overhead costs associated with full-scale design, manu-
facture, integration, and marketing of commercial jetliners. In effect, the
Japanese big four are using their “partnering” with other manufacturers to
master the dynamics of becoming a prime aircraft or engine manufacturer,
S0 that they can draw on this in-house expertise when they go into full-scale
production.

By incrementally expanding their involvement in the industry through
component and subsystem manufacture, Japanese companies have emerged
as major competitors; “As was the case in Apple computers, the Japanese
did not mind the American label on the box, so long as 70% of the compo-
nents were manufactured in Japan” (Shear 1994, 23).

“The structure of the Japanese aerospace industry offers producers a key
advantage over Western competitors,” Samuels and Whipple argue (1989,
42ff). Reflecting the fruition of MITI’s long-term nurturing of the industry,
combined with its newer emphasis on internationa partnering and compo-
nent manufacture, they conclude that:
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the specific demands of the next generation of arcraft make vir-
tues of the technologica, organizational, and manageria charac-
teristics of Japanese industry. Japan is on the leading edge of tech-
nology in advanced materias, microelectronics, and other relevant
areas, an advantage that [MITT’s civilian to military technology]
spin-on strategy deliberately exploits. Organizationally, the close
relationships that Japanese aerospace maintains with other indus-
tries will speed the assimilation of new technologies. Manageria-
ly, Japanese companies have 30 years of experience with interfirm
cooperation, while it is a brave new world for their American coun-
terparts. (Samuels and Whipple 1989, 42/

Japanese companies owe much of their involvement in commercia air-
craft production to experience gained in licensed or coproduction deals. Shin
Meiwa Industries won subcontracts from Boeing and Rohr Industries to pro-
duce various composite components on the 757 and 767 based on its previ-
ous military work (and will be one of the production “partners’ in the pro-
posed McDonnell Douglas MD-95). Toray Industries, now Boeing's biggest
supplier of carbon fiber, is manufacturing key elements of the FS-X's com-
posite wings, and Kawasaki Heavy Industries has a flexible manufacturing
system that makes parts for the F- 15 and the Boeing 757 and 777 (Eberstact
1991, 116-117).

The decision to permit Japan to produce the FS-X, a new, leading-edge
technology fighter based on the General Dynamics F- 16, was a turning point
in Japan’s quest for premier status among the world's aerospace manufac-
turers. Even though Congress ultimately forced the Pentagon to withhold
certain critical secrets relating to some components, the FS-X still involved
unprecedented transfers of highly sensitive (and competitively useful) tech-
nology. And while U.S. suppliers did receive contracts for work on the air-
craft, many of the F- 16's 4,500 subcontractors were cut out, because a min-
imum of 60% of the work was reserved for Japanese suppliers (Shear 1994,
248).

From Japan’s point of view, the red importance of the FS-X was that it
would contain technologies -and represent a level of skill and sophistica
tion-unsurpassed in the world:

Though, for now, Mitsubishi, Fuji, and Kawasaki have confined
their broad ams to components, subsystems, electronics, and in-
strumentation, these are the guts of a modem flying machine. And
though the whole is greater than the sum of its parts, that's what
Japan expects to take away from the FS-X program, the synergy,
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known as systems integration. . . . Though Europe’'s Airbus Indus-
trie consortium poses the more immediate threat to U.S. systems
integrators like Boeing and McDonnell Douglas, Japan stands to
profit on both continents. Perhaps when the Big Two or Three air-
frame companies have killed each other off, Japan will have to
create an industry of its own to make use of all the partsit has
manufactured. (Shear 1994,285)

Japan does not currently offer its own commercia jet aircraft, but has
been openly pursuing such a capability (MIT1 has targeted this as one of its
top priorities). Most likely in conjunction with European, Asian, or even
American junior partners, Japan will soon begin to focus on designing and
producing commercia jet aircraft (probably beginning with 80-150 seat air-
craft). Boeing has been openly wooing Japanese companies with an offer to
permit them to use the 737 as a basic platform for an “indigenous’ commer-
cial jet aircraft.

Chinese Indugtrial Targeting

The Chinese aerospace industry looms above al others in the develop-
ing world. It aready has 500,000 workers employed in the industry, prima-
rily manufacturing older-generation copies of Soviet-designed military air-
craft. Chinese aerospace workers are paid an average of $50 per month, live
in units on the factory premises, and are strictly forbidden from organizing
independent unions. The Communist Party-controlled All-China Federation
of Trade Unions (ACFTU) functions more as a security apparatus, helping
management ingtill “discipling’ in the workforce. Moreover, the notorious
lao ga “reeducation through labor” prison work camps serve as a practical
reminder to any worker who might be tempted to agitate for employee rights
that labor control is an integra part of the People's Republic of China's
repressive regime.*

Chinese aerospace manufacturers are state-owned defense enterprises
directed by AVIC (Aviaion Industries of China). AVIC is a newly formed
entity whose mission is to coordinate China's modernization plan for unify-
ing Chinese commercial aerospace manufacturing, management, and opera-
tions. AVIC was created by the Peoples Congress in August 1993 and co-
ordinates al dealings with foreign manufacturers. AVIC and the China
Aviaion Supplies Corporation (CASC), coordinate marketing to al Chi-
nese airlines. Given projections that Chinese airlines will expend $60 bil-
lion to purchase 600 to 800 aircraft over the next 15 years, AVIC and CASC
will have significant leverage over potential arcraft sellers. Indeed, AVIC

61

Chinese aerospace
manufacturers are
state owned defense
enterprises.




The Chinese
government is
determined to revamp
and modernize its
aerospace
manufacturing
industry.

President Zhu Yuli says it will seek an “egual partnership” in joint produc-
tion contracts with foreign companies. AVIC’s strategy is to offer potential
sdles to American, European, Japanese, and Russian firms in order to ex-
tract the technology and industria infrastructure it needs to develop this
industry (China Aero Info August 1994).

China is dready working closely with McDonnell Douglas assembling
Western-designed commercial aircraft as part of a coproduction arrange-
ment to manufacture 40 MD-82s and recently finalizing an agreement for
the production of 20 MD-90 “Trunkliners’ in China, with dramaticaly in-
creased Chinese content (reportedly 85% by the end of the production run).
McDonnell Douglas estimates that Chinese-assembled MD-82s are 10% to
15% less expensive than those assembled at Long Beach, and this aircraft
has relatively little Chinese content (Prudential Securities 1992; Flight n-
temational July 20, 1994; China Aero Info; New York Times July 13, 1994,
D2).

One of AVIC’s key “dffiliates’ is Xian Aircraft Company, a military
enterprise where the Chinese build their strategic nuclear bomber. Xian man-
ufactures a wide variety of Chinese military arcraft and has had a close
relaionship with Boeing as a supplier of parts and subassemblies, including
vertical fin and horizontal stabilizers for 737s and 757s. As part of an offset
agreement that was part of Boeing's sales to Chinese airlines, Xian recently
signed a major deal with Boeing to manufacture 100 rear fuselage and tail
assemblies for the Boeing 737, aong with other work. Xian workers of the
“6th segment of the Military Uniform General Factory” are producing the
rear fuselage of future 737s that are currently manufactured in Wichita, Kan-
sas.¥ Building on its military and other production experience, Xian Air-
craft will reportedly fabricate most of the forward and middle fuselage of
the MD-90 Trunkliner. It dso has a contract with McDonnell Douglas to
manufacture up to 300 bulkheads for wheel wells in MD-90’s main landing
gear. The three other major Chinese aerospace factories are Shanghal Avia-
tion, Chengdu Aircraft Corporation, and Shenyang Aircraft Manufacturing
Company.

China has the political desire and economic imperative to develop its
own aerospace industry. For now, China lacks two key ingredients to pur-
sue this goal: technological prowess and access to sufficient capital.

The Chinese government is determined to revamp and modernize its aero-
space manufacturing industry, which reportedly employs 500,000 workers,
mostly in the production of derivatives of Soviet-designed military aircraft.
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To that end, China is intent on obtaining the most advanced Western tech-
nologies and organizationd skills in order to develop world-class aerospace
design, fabrication, production, and integration facilities.

China's strategy to obtain these technologies and sKills is obvious: use
whatever leverage it can obtain to force the transfer of technology and pro-
duction to its factories. The leverage China uses involves what could. po-
litely be called “commercia strong-arm tactics.”*

Virtually every mgjor sde by U.S. manufacturers to China (from tele-
communications to aerospace to power generation and so forth) that was
researched for this study contain significant requirements for investment and
production in, and technology transfers to, China. While China sdlls the
United States tens of billions of dollars in shoes, clothes, toys, and other
consumer products, it is ingsting that the United States transfer the ability
to produce the only products the United States has left to sell to China—
high technology capita goods.

It is adso important to note that the makeup of China's exports to the
United States has started to change dramatically. While low-cost consumer
goods dtill account for the bulk of its exports, machinery (including con-
sumer electrical goods such as telephones and washers, as well as industrial
equipment) was 23% of the 1994 total, up from only 1.6% in 1985 (Econo-
mist, February 11, 1995, 60).

At this stage of its development, China is pursuing a strategy that relies
heavily on partnerships. It has deployed three key “weapons’ in the process:
the alure of cheap, strictly disciplined labor; the prospects of gaining access
to its rapidly growing economy; and the leverage of its potentiad purchasing
power.

In order to sell airplanes in China, a foreign manufacturer must negoti-
ate with state-owned entities, both for the sale of the aircraft and the produc-
tion arrangements, offsets, and accompanying technology transfers. These
negotiations are at the ministerial level of AVIC, CAAC (which manages
the Chinese Airlines), or CASC (which coordinates aerospace purchases).
There are no U.S. government officials involved in these transactions be-
tween private American companies and public Chinese government offi-
cids. The four primary arcraft manufacturing companies, al working di-
rectly under the Chinese defense industry, are the beneficiaries of the transfers.
Additionally, CAAC extracts specific commitments for investments and
projects ranging from the training of Chinese flight crews and maintenance
workers to the building of spare-parts depots and repair centers to the estab-
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lishment and congruction of corporate headquarters for the American aero-
space subsidiaries operating in the country.

China has a three-stage plan to develop a “stand alon€” industry. China
plans to promote the civil arcraft industry through international coopera-
tion on domestic production projects. Specificaly, the development will be
based on:

1. McDonnell Douglas MD-80/90 coproduction agreements, and then

2. codevelopment projects to build a 100-seat aircraft allowing the in-
dustry to gain insights into the critical design process and hone other
skills; and then

3. independent development of an all-Chinese 180-seat aircraft to com-
pete in the globa marketplace.

The U.S. Response to China’s Aerospace Strategy

China's cheap, dtrictly disciplined, and educated labor force is highly
desirable for many high-tech producers around the world. Projections for
the growth of the Chinese market for consumer and capital goods make it
amost irresistible. These alures in combination with China's stringent and
targeted local content requirements makes a virtue of a necessity for manu-
facturers.

Even though these dedls explicitly call for important job and technology
transfers from the U.S. aerospace industry, companies are under no obliga-
tion to reved the terms of the transactions nor are they reviewed by the U.S.
government. This lack of information exists despite the fact that much of
the financing for such contracts is paid by U.S. taxpayers through the Ex-
port-Import Bank, which has played an increasingly active role in funding
purchases of U.S. aerospace products, particularly by the Chinese.

U.S. companies are not well-positioned to resist loca content and offset
demands, Boeing and McDonnell Douglas not only compete with one an-
other but with Airbus as well. Inevitably it is the long-term health and wel-
fare of the United States and its workers that is sacrificed as more work and
technology is transferred and the Chinese bargain for the best dedl.

Remarkably, the Commerce Department (among other U.S. government
agencies) is assisting the Chinese in this process. While Commerce is pro-
moting the sale of U.S. goods into the China market, it is aso helping U.S,
manufacturers invest in China and develop local production.

The Commerce Department certified an aerospace trade mission to Chi-
na in October 1994 that was designed to promote investment in China. It

64




]

was sponsored by KPMG Peat Marwick (a Dutch-based international con-
aulting firm, with offices in China). The brochure for this $9,500 trip (ex-
cluding airfare), which was distributed a a Commerce Department China
Aerospace briefing, reads as follows:

The mission will serve as an excellent business development vehi-
cle for American firms seeking to explore investment opportuni-
tiesin [Ching . . ..

INVESTMENT ADVANTAGES

The People's Republic of China offers a variety of investment op-

- L C . Th mmer
portunities which include, but are not limited to the following: e Commerce

Department is

Air Traffic Control Equipment and Services helping U.S.
A?rframes . manufacturers invest
Aircraft Engines and Components in China and develop

Airport Construction. local production.

The Chinese government aerospace plan is being promoted by the Com-
merce Department, financed by the Export-Import Bank, aided by the De-
partment of Defense, and observed by a frustrated United States Trade Rep-
resentative.

Aerospace Strategies in Other Asian, Nations

The Genera Accounting Office released a recent Asian report on the
aerospace industries. According to the GAO report, al of the Asian coun-
tries reviewed:

acquire product and process technologies from the United States
and Europe. The transfer of technology is often stipulated by Asian
organizations when they negotiate to purchase Western equipment,
and can be accomplished via a number of. cooperative programs,
including subcontracting, licensed production, and codevelopment.
... Carefully applied, this approach alows Asian nations to devel-
op industrial and technological capabilities in a fraction of the time
needed to cultivate them from scratch.

Each of the Asian countries surveyed (General Accounting Office 1994c)
used similar techniques for developing an indigenous aeronautics industry.
These strategies are characterized by:

1) Strong government support: “the national government strongly sup-
ports-and sometimes initiates-industry  development”;
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2) Technology imports: “Asian countries usualy import product and pro-
cess technologies, instead of developing such technologies indige-
nously”;

3) Strong emphasis on practical research: “Asian nations emphasize ap-
plied R&D activities over theoretical research, and almost all research
activity is expected to yield downstream commercial benefits’;

4) Reliance on “direct, synergistic links between military and civilian”
aerospace endeavors. “the countries use acquired technologies inter-
changeably on military and civilian aeronautics projects.” (Generd
Accounting Office 1994c, |-2)

South Korea

South Korea's growing aerospace industry, led by Daewoo, Korean Air-
lines (KAL), and Samsung, has benefited from significant military-related
offset production arrangements and has numerous commercial production
contracts with Boeing, McDonnell Douglas, and Airbus. The South Korean
government has made a determined effort to use offsets to nurture the indus-
try and has played the lead role in an effort to organize an “Asan Airbus”
commercial jet manufacturing consortium involving China, Singapore, In-
dia, and others. This project is studying the design and production of an
indigenous Asian 100-200 seat commercial jet aircraft (Aerospace Daily
October 22, 1993). Severa South Korean companies are dated to become
risk-sharing partners in the new McDonnell Douglas MD-95, with a Hyun-
dai subsidiary building the wings and a KAL subsidiary fabricating the nose
section (Wall Street Journal November 8, 1994).

Taiwan

Talwan is developing an aerospace industry through the use of offset re-
quirements and significant government funding. Taiwan's government helped
establish and owns 29% of Taiwan Aerospace Corporation (TAC), which has
attempted unsuccessfully to reach coproduction and fina assembly agree-
ments first with McDonnell Douglas and then British Aerospace. The Mc-
Donnell Douglas deal, which reportedly would have entailed a $2 hillion Tai-
wanese investment for 40% of McDonnell Douglas Aircraft and local
assembly of a proposed MD- 12 “super-jumbo,” was canceled after TAC de-
cided that the risks were too large. The British Aerospace deal, reportedly
worth $775 million, called for Taiwanese manufacture of 70- to 115-seat re-
giona jets, but fell apart over disagreements concerning technology trans-
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fers and work shares. Ultimately, Taiwan settled on a much more modest ef-
fort whereby a consortium of Taiwanese companies has entered into a 50-50
joint venture with a U.S. company to manufacture Six- to eight-seat corpo-
rate jets in West Virginia. Reportedly, Taiwanese companies will fabricate
many of the aircraft’s parts and will be involved in the design and marketing
of the aircraft (Far Eastern Economic Review January 19,1995, 53).

The Tawanese government's Committee for Aviation and Space Indus-
try Development controls “major aerospace procurement by government or
local businesses,” and the committee “takes charge of signing offset credit
agreements, which require the seller to provide technology transfers, parts
purchases, or joint production ventures that amount to an agreed-upon per-
centage of the'ded’s value.” Taiwan had signed about $800 million in offset
credit agreements as of early 1993. Of this total, Boeing had signed agree-
ments for the purchase of $340 million in Taiwan-manufactured aircraft parts
and had agreed to construct a testing laboratory to “ensure that parts manu-
factured in Taiwan for Boeing and other companies meet with standards set
by the U.S. Federal Aviaion Administration” (Free China Journal Febru-
ary 8, 1993).

The General Accounting Office report noted that, as the price of agree-
ing to purchase U.S. aircraft and engines, Taiwan insisted that U.S. compa--
nies “promise to alow Taiwan to build arcraft and engine parts, acquire
U.S. technology, and receive training and other support for its developing
aeronautics  industry.” The GAO says that these commitments total $700
million (General Accounting Office 1994c, 4-6).

Indonesia

Indonesia |leverages offsets as part of a strategy to develop an aerospace
industry. Indonesia’s state-owned aerospace manufacturer, Industries Pesa-
wat Terbang Nusantara (IPTN), produces numerous military and commer-
cid arcraft under licensed production agreements, makes significant parts
for al three major arcraft manufacturers, and has designed an indigenous
commuter turboprop aircraft that it hopes to put into production soon. It is
aso notorious for its continued represson of any independent trade union
activity. IPTN “says that the productivity of its Indonesian’labor force is
now almost equal to that of European counterparts, having risen from 50%
of European productivity level.” However, skilled workers in the IPTN plant
“receive about one-seventh of the pay given to U.S. aircraft industry work-
ers with like skills’ (Air Transport World November 1988). A Japanese pub-
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lication Noted that: foreign capita “has been pouring into the country in re-
cent years. The quest of foreign corporations for cheap, skilled labor has
dovetalled nicely with the Indonesan government’s need for capital and
technology” (Nikkei Weekly September 12, 1992). The Japanese have aso
turned to IPTN to outsource the 767 and 777 fusdlage work that Boeing had
originaly subcontracted to Mitsubishi.

GATT, the World Trade Organization,
and Other International Trade Agreements

Many of the practices described in this study would appear to be in con-
flict with the letter and spirit of international trade law. This section will
examine the mgjor trade agreements and explore the ways in which they
may apply to the aerospace industry.

Prior to the establishment of the World Trade Organization (WTO) in
1995, there were four key international agreements governing trade in aircraft:
the GATT agreement, the 1979 GATT Aircraft Code (which its signatories
have as yet unsuccessfully attempted to revise and incorporate into the WTO),
aseparate GATT Subsidies Code (which was incorporated and arguably
strengthened in the Uruguay Round), and a 1992 agreement between the
United States and the European Community on trade in civil arcraft.

The 1979 GATT aircraft code, which has been signed by 22 nations,
prohibits tariffs on arcraft, engines, and most components; it established
rules for standard-setting and other potentialy discriminatory governmenta
actions; it prohibits signatories from exerting “unreasonable pressure” on
arcraft purchasers and bans offsets or other procurement requirements; it
aso bars the attachment by governments of political or economic induce-
ments (such as landing rights or foreign aid) and specifies that “pricing of a
civil arcraft should be based on reasonable expectation of the recoupment
of dl costs.”

The 1979 subsidies code explicitly prohibits the use of export subsidies
for manufactured goods. The code does not ban domestic subsidies, but it
does require that signatories notify their trading partners of any subsidies in
effect and to attempt to avoid damaging those trading partners. The subsi-
dies code aso contains a range of other provisions designed ether to limit
or prevent government actions that unfairly harm competitors.

The 1992 United States-European Community agreement basicaly ex-
pands on the aircraft code, plus it specificaly limits government support for
development of a new aircraft to one-third of the projected development
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cost of the aircraft (compared to the 75% to 100% development and launch
subsidy the U.S. government charges Airbus has received on its current air-
craft). Engines are not covered by this bilateral accord. Under the accord, no
subsidy may be provided for the actual production of arcraft. The agree-
ment also covers interest rates that governments must charge domestic air-
craft manufacturers. It should be noted that these requirements apply only to
new aircraft projects (such as the projected “superjumbo” or a second gener-
ation supersonic transport) and not to aircraft that had been launched as of
1992. Thus, the tighter payback provisions apply to none of the commercial
jets currently being sold. However, the existing contractua terms for repay-
ment of support to these prior programs cannot be liberalized. The agree-
ment has other technical provisions, including requirements for “increased
transparency” (i.e., disclosure) of government support for commercia air-
craft programs.

In testimony before the Nationa Airline Commission, a key aerospace
officid with the U.S. Trade Representative’s office told commissioners that,
in the USTR’s opinion, the aircraft code and other agreements had not been
“completely successful,” and that they “may have been more effective in
dedling with marketplace influencing actions, such as government induce-
ments to purchase, than with the question of inducements or incentives'to
produce’ (Falken 1993, 153). In other words, tariff barriers and unreason-
able regulations that can be imposed by governments have been more effec-
tively limited than subsidies or forma or informa requirements for local
manufacture, especialy when those requirements involve private business
activities.

Despite the existence of these international trade agreements, a broad
range of practices persists that enables countries to target the aerospace in-
dustry and devote significant resources to doing so. The reasons for this
include the following:

1) All of these agreements apply only to trade in “civil” or “commer-
cial” aircraft and not to military aircraft. This means. that govern-
ments in‘the market for new military aircraft can make explicit de-
mands for licensed production, offsets, or local content provisions while
governments hoping to sell military products are free to offer induce-
ments and subsidies. For example, in order to obtain a $1.6 billion
order from the United Kingdom for 25 new C- 130J military transport
arcraft, Lockheed not only felt obliged to enlist influentia United
Kingdom-based subcontractors as partners in the project, but it aso
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agreed to a 100% offset: & least 10% of the work on the aircraft will be
performed in the United Kingdom, and Lockheed agreed to subcon-
tract additiona work on other projects to British firms valued at the
remaining 90% (Wall Street Journal 1994, B4).

These agreements are replete with explicit exceptions and language
that one U.S. trade expert calls “wiggle words. ” With respect to air-
craft, some of these include the requirement that governments not put
“unreasonable” pressure on purchasers of aircraft and related parts
(leaving open the question as to what is “reasonable” pressure), or the
acknowledgment of the “specia factors’ affecting the industry (in-
cluding existing widespread governmental support, the internaiona
economic interest of signatories, and signatories desire to expand their
role in the globa aircraft market), which provide many avenues for
exculpatory - arguments.

Many of the practices that are limited or banned by these agreements
are much easier to describe than to prosecute. Implicit quid pro quos,
secret policies, and privately asserted demands can be impossible to
prove. For example, U.S. trade officias privately (and occasionally
publicly) complain that the European Community is failing to live up
to the terms of a 1992 agreement on civil aircraft (see below) (Interna-
tional Trade Reporter 1993).3® However, they also complain that they
have not been given sufficient data to make the case.

4) Prosecuting a case under these agreements is ultimately a political

decision, not only for the governments involved but for the injured
parties as well. For governments, other diplomatic or economic con-
Siderations may well dictate whether or not to pursue a trade case. For
industries such as aerospace that are dependent on export trade, the
fear of angering customers and their governments (which, in the case
of the airline industry, are often one and the same) and losing future
sades may outweigh the benefits gained by pursing a trade case, or
even publicly complaining. On more than one occasion, U.S. aero-
space companies have worked desperately toprevent the U.S. govern-
ment from filing complaints about unfair trade practices even though
those companies were the injured parties. Moreover, company inter-
ests may well diverge from the interests of their workers, especialy to
the extent that offset or local content agreements increase sales-and
profits-at the expense of those workers jobs.

Not all aircraft-manufacturing nations are signatories to the various
international agreements and codes governing the industry. For ex-
ample, the former Soviet Union, China, and Taiwan are not GATT
signatories (and there was an intense dispute with China in 1994 and
1995 over the terms of its entry into the WTO). In addition, other
important countries like Indonesia, Brazil, India, and Israel have ei-
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ther not signed the aircraft or subsidies codes or are only observers.
The 1979 GATT aircraft code has only 22 signatories. However, un-
der the new WTO, dl its signatories are obliged to be a party to the
new 1994 subsidies code.

6) Finally, these agreements pertain only to the actions of governments
and not to private parties. Thus, even an explicit offset or local con-
tent demand by a private arline would not be covered. In addition,
governments often argue that their publicly owned companies (both
airlines and manufacturers) should be treated like private entities with
respect to the applicability of certain international trade rules. (Air
France and L ufthansa, both of which have substantial government
ownership, are cornerstone customers for Airbus.) There is aso the
grey area where government clearly has the ability to influence pri-
vate decisions. For example, while the Japanese government has no
formal offset requirements for foreign manufacturers seeking to sl
into the Japanese market, it clearly exercises considerable influence
over Japanese airlines. Moreover, there are very close, often govern-
ment-induced, relaionships between Japan's airline companies and
its aerospace manufacturers. Indeed, the Japanese government has put
representatives of al three Japanese airlines on the boards of directors
of the MITI-sponsored consortia that is responsible for managing Jap-
anese agrospace companies involvement in international aircraft and
engine programs (Eberstadt 199 1, 150- 153).

The status of international trade’ agreements relating to aircraft is cur-
rently in a state of flux. The new World Trade Organization agreement con-
tains an annex on Subsidies and Countervailing Measures that expands upon
the previous GATT subsidies code. However, the signatories to the 1979
arrcraft code have failed to agree on the relationship between that agreement
and the new subsidies code. Moreover, in anticipation of an updated aircraft
code, with its own specific provisions, the new subsidies code specificaly
exempted civil arcraft in three areas: it excluded civil aircraft from a prohi-
bition of a total ad valorem subsidy exceeding 5% of the cost of a product
(Section 6.1 (a)); it excluded civil aircraft from a separate provision (8.2 (a))
limiting actionability of governmental support for industrial research and
development to 75% of industrial research costs and subsidies for “precom-
petitive development activity” (basicdly applied R&D and prototyping) to
50%; and the civil aircraft industry was given a special exemption from the
prohibition on forgiveness of government-held debt and grants to cover debt
repayment (Article 6.1 (d)) or for royalty-based government financing that
is not fully repaid if actual sales fall short of forecasts used to calculate
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royalty payments.
The United States and the EC disagree over whether the new subsidies

code should be the exclusive remedy for complaints (the U.S. position) or
whether it should be applied in tandem with the 1979 aircraft code (the EC
position). This dispute is reflected in the falure of efforts to rewrite the air-
craft code itself. Among other things, the United States and the EC disagree
on the treatment of “indirect” supports and subsidies provided by military
research and development and other government-sponsored research efforts
(the EC argues that the U.S. industry gains much from these measures), how
arcraft engines should be treated (again, the EC argues that military R&D
provides large public benefits to US. engine manufacturers), and over the
“gpecial factors’ exemption for nationa-interest based decisions to subsi-
dize the industry (the United States wants further tightening on this excep-
tion) .

Also, Japan and Canada oppose the extension of the 1992 U.S/EC agree-
ment's provisions regarding government support for development, launch
ad, and production to a revised arrcraft code. The 1979 arcraft code signa
tories have broken off discussions over extensions to that code, and revi-
sions are needed because of the new WTO (Inside U.S. Trade October 28,
1994, 3-4; November 11, 1994, 1, 22).

In a December 1994 report on the bilateral U.S.-European aircraft agree-
ment, the GAO raised a series of questions that it said made the long-term
viability of the agreement “uncertain” (General Accounting Office 1994a).
Specificaly, the Generd Accounting Office noted that several key provi-
sions were the subject of actua or potential dispute: the parties have openly
disagreed over the definition of “production support” and of “identifiable
benefits from indirect support,” and there is a potential for disagreement
over increased government support for aircraft programs that had been
launched prior the July 17, 1992 effective date of the agreement. Moreover,
the GAO suggested that, since the bilaterd accord has no formal dispute
settlement mechanism (the parties are to rely on consultations), there is no
way to predict the outcome of a serious disagreement.
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STRATEGIES FOR SAVING AND
GROWING AEROSPACE JOBS

Few if any industries have benefited as much from conscious govern-
ment industrial policies throughout the world as has aerospace. Our success
in aerospace reflects prowess in military production, leadership in commer-
cid manufacturing, involvement in the new frontier of space and communi-
cations, and sophisticated industrial organization. It represents the nexus of
defense, commerce, national prestige, and organizational infrastructure.

Since World War 11, the aerospace industry has been one of the crown
jewels of the American economy. During the Cold War, the nation effec-
tively had a “shared vison” not only about the industry’s role in maintain-
ing national security, but about its importance to the country’s economic
security as well. Today, that vision is clouded and badly in need of correc-
tion.

If the United States is to retain its leadership position in aerospace, it
must first reexamine a series of assumptions implicit in current policy. Chief
among these is the presumption that the interests of the key U.S. aerospace
companies naturally and inevitably coincide with those of the U.S. econo-

my and the American workers. It is not only entirely possible, but increas- -

ingly common, for the actions of many of the U.S. mgjor aerospace firms to
directly undermine the long-term prospects for domestic employment and
production. Not far behind is an antiquated policy imperative left over from
the economic realpolitik of the Cold War era: that it is in the U.S. interest to
help current and potential “allies” develop economic infrastructures pardlel
to those of the United States, including key elements of leading US. indus-
tries (even production facilities of leading U.S. companies).

For example, the Commerce, Defense, and Transportation Departments
seem to fed that their role is to encourage U.S. investments abroad, even if
such investments will clearly undermine domestic employment prospects.
The United States must either ensure that offset requirements, subsidies,
and other targeted industrid policy efforts are eliminated by current and
potential competitors, or the US. must be willing to develop and implement
such policies with equal measure and effectiveness. Policies to achieve these
gods are discussed in this section. ©

Recently the U.S. government has shown positive moves in this direc-
tion: an emphasis on defense conversion and the development of “dual-use”
technologies within the defense procurement process, more targeted avia-
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tion and space research and commercialization efforts by NASA; direct in-
volvement by U.S. officials in securing sales abroad; and the creation of a
specific unit within the Export-Import Bank to finance aircraft sales.

However, the Administration is aso involved in initiatives that will al-
most certainly lead to a further erosion of US. aerospace employment. These
include the Commerce Department’s encouragement of U.S. agrospace man-
ufacturers to invest and produce in Russia, China, and elsewhere, and the
White House's acquiescence to U.S. aerospace companies demands on a
range of issues from most favored nation status for China to lessening of
restrictions on technology transfers.

The United States must develop a coherent, comprehensive, and flexible
strategy to promote aerospace technology, production, and jobs well into
the next century. It should be a policy that measures success by the jobs and
technologies retained and created, and not just the sales logged by products
bearing the label of a U.S.-based manufacturer. It must put domestic aero-
space and employment jobs back on the agenda and adopt a series of interre-
lated policies designed to preserve export jobs and aerospace technologies.
It must aso provide significant incentives for U.S. manufacturers to main-
tain and expand their American workforce.

Our policy makers must also recognize that the industry reached its pre-
eminent position as the result of aggressive public policies and public ex-
penditures, and that success in the future will require comparable levels
of support, even if that support must be implemented in new ways. While
there are many steps that can be taken that do not require major new expen-
ditures of public funds, others will carry a large price tag. It is worth bearing
in mind that European countries invested about $20 hillion (net) to create an
industrial consortium that is now the world’s No. 2 commercia aircraft man-
ufacturer and supports over 100,000 jobs.

To be effective, a U.S. aerospace policy must address the entire range of
issues impacting the industry: the deep arline industry recession, targeting
by globa competitors, and the reluctance of the U.S. capital markets to sup-
port long-term investments by aerospace firms.

Such a policy, however, must also deal with the actions of U.S. manu-
facturers that undermine domestic aerospace production and employment.
A reinvigorated U.S. aerospace policy must distinguish between pressures
on companies that are real (offset requirements, short-term oriented capital
markets) and those that result from foreign governments' offset agreements,
subsidies, and industrial policy inducements. Those that are within the con-
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trol of U.S. aerospace companies must be challenged directly. as well. It
makes no sense for the United States to assist these companies in obtaining
sales for products that are increasingly manufactured elsewhere.

Pressures outside of these companies control must be deat with either
through trade agreements or other governmental actions. The United States
will need to adopt a mix of Strategies designed to neutralize or counter other
nations industrial targeting. Some of these strategies will involve aggres-
sive trade negotiations and actions, while others will clearly require the United
States to engage in its own industrid planning.

Difficult choices and uncomfortable conclusions will inherently accom-
pany any process leading to the creation of a new, shared vison for this
critical industry. A truly effective aerospace strategic policy will have some-
thing for everyone to didike, and any number of “sacred cows’ will have to
be sacrificed.

Conservatives will abhor the echoes of industrial policy and active gov-
ernment involvement in a key economic sector. They will also recoil at de-
fense procurement policies designed to foster commercia innovation and
synergies. But they will have to decide whether they indeed are willing to
stand by while this strategic industry, in pursuit of short-term gains, comes
to resemble something of a high-tech garage sae.

Liberas will be deeply uncomfortable with the prospects of “corporate
welfare” for some of our largest and most prosperous firms, companies at
the core of the “military-industrial complex.” And they will find it more
than a little difficult to accept the changes in antitrust laws that must be
enacted if U.S. aerospace firms are to maintain the economic benefits upon
which aerospace workers, their communities, and our economy have come
to depend. They will need to recognize that traditional antitrust concepts are
becoming not only less relevant in the context of a globalizing aerospace
industry replete with joint ventures and other extensive “partnering” rela-
tionships, but also exceedingly counterproductive.

For differing reasons, conservatives and liberals alike will have difficul-
ty accepting the need for increased government expenditures on aerospace
procurement, research, and development, along with the range of targeted
tax benefits, guarantees, and direct capital investments that a truly effective
strategic aerospace policy would require. ="

Moreover, “free traders’ will find it difficult to accept a more-or-less
explicit regjection of exclusive reliance on multilateral trade agreements as
the cornerstone for protecting the U.S. aerospace industry against other coun-
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tries unfair trade practices and targeted industria policies. Advocates of
reinvigorated defense spending must be willing to support “dual-use” and
“off the shelf’ acquisitions -along with a determined effort to promote in-
terchangeable production techniques and the maintenance of the supplier
chain-to a much greater degree than is now practiced. The military pro-
curement system simply must be overhauled, not only to make it less expen-
sive but to make it more broadly useful to the commercial aerospace indus-
try as well.

Those who are suspicious of government support of big business, and
especiadly defense contractors, must come to grips with the fact that there is
a stark choice to be made in a globally competitive industry such as aero-
space: ether nurture the industry (which means providing tangible support
to domestic firms with appropriate conditions attached) or cede the indus-
try’s future to countries that aready have clear and aggressive policies in
place to expand their existing roles and capture new markets.

Impatient investors who look to aerospace companies for quick and easy
profits may have to look elsewhere. Capital markets may simply be unwill-
ing to support the long-term investment horizon that is so clearly necessary
for sustained leadership and success in the global aerospace industry. If so,
U.S. policy makers will have to decide whether to permit the industry to
permanently decline in importance or to devise new ways to help aerospace
firms attract sufficient capital to meet their investment requirements.

Aerospace firms themselves will find much to didike, since they will
have to enter into a partnership in fact as well as in name. They will have to
recognize the legitimate interest of their workers, communities, and our na-
tion in their actions. The industry is fond of highlighting its importance and
IS not shy about suggesting ways in which public policy can make it more
competitive. However, the industry must be willing to not only acknowl-
edge the interests of their shareholders but their stakeholders as well. It must
be willing to take concrete steps to accommodate those interests.*

The aerospace defense industry, which drinks so deeply from the public
well, must acknowledge its obligation to promote U.S.-based production
and employment in all of its activities, civil as well as military. The industry
will need to recognize that it cannot expect to receive tens of hillions of
taxpayer dollars annualy (including hillions to fund development of prod-
ucts the industry then hopes to sell to the government at a profit) at the same
time it is in the process of systematicaly transferring jobs and technology in
pursuit of the latest sale.
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As Tyson (1992) has thoroughly documented, the direction of the com-
mercial aircraft industry has been fundamentally affected by government
policy since the days of piston engines. She argues, for example, that Air-
bus' s very existence can be attributed, in part at least, to the actions-or
lack thereof-of the U.S. government. The U.S. government had arranged
(indeed forced) and provided loan guarantees for a merger of the financialy
strapped Douglas Aircraft Company into military-dependent McDonnell
Aircraft in 1967; severd years later, the United States rescued Lockheed
from bankruptcy with a $250 million loan guarantee; and the government-
funded design competition among Boeing, Lockheed, and McDonnell Dou-
glas for the contract to build the C-5A military transport induced al three
manufacturers to apply the knowledge they had gained in the process to the
production of a large, civil, widebody aircraft.

When Boeing got to the market first, with its 450-seat long-range 747,
Lockheed and McDonnell Douglas chose to compete head-to-head with
somewhat smaller, long-range jets, even though the real potential widebody
market demand was known to be for an even smaller, medium-range air-
craft. Both companies were willing to take on this risk, in part at least, be-
cause they had a “life preserver” from their very profitable military aero-
space business. The intense competition between the Lockheed L-101 1 and
the McDonnell Douglas DC-10 further weakened both companies, driving
Lockheed out of the commercid market entirely and depriving McDonnell
Douglas of profits with which to fund new aircraft development.®’ In the
meantime, however, Airbus had launched its smaller, shorter-range A-300,
establishing it as a viable competitor and setting the stage for seven subse-
quent aircraft introductions.

“Whatever its intent, the defense industrid policy of the U.S. govern-
ment had a significant influence on corporate conduct in the commercia
aircraft industry at this criticdl moment in its history,” Tyson writes. “De-
Spite its pervasive and varied influence, however, the US. government fore-
swore the role of market coordinator,” she argues. “And in the absence of
such coordination the American firms embarked on a mutualy destructive
competition that provided a critical opening for a successful and intentional
industrial policy by the Europeans.” The result was that the American com-
panies “unintentionally left a market gap between the narrow bodies and the
jumbos’ to the Airbus A-300 (Tyson 1992, 188).

The Japanese coordinate development of aerospace through MITI pro-
grams. MITT ensures that Japanese aerospace companies participate in each
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major project and share important technologies and skills. Members of the
European Community have formed the Association of European Research
Establishments explicitly to coordinate new research and development pro-
grams for near-term commercidization. The Chinese government has an ex-
plicit aerospace plan and vision. Every other serious aerospace nation has a
coordinating body charged with nurturing and advancing domestic aerospace
manufacturing, technology acquisition, and, of course, employment. The
United States should do no less.

Policy  Recommendations

Coordinating U.S. Aerospace Policies and Actions

Recommendation #1

An interagency task force should be designated (or created) with fina re-
sponsibility for coordinating all U.S. government aerospace-related policies
and actions. The task force should be attached to the President’'s Nationa
Economic Council. The head of this task force should be empowered to
coordinate and have fina authority over:

. al aerospace research and development funding by the Departments of
Defense, Transportation, Energy, and Commerce as well as by NASA,
the FAA, and other government agencies,

. al trade negotiations affecting aerospace and dl trade actions and cases
that may be appropriate to initiate;

. export sales marketing by such agencies as Commerce and financing by
the Export-Import Bank and the Department of Defense;

. the review and approval process for domestic corporate mergers, acqui-
gtions, and divestitures, as well as review and approva of any joint ven-
tures entered into by U.S. aerospace companies with foreign firms;

. the regulation of technology sales and transfers, and licensed production
and coproduction agreements proposed by U.S. aerospace firms, and

. the award of international airline route authorities as well as the devel-
opment or promulgation of international aviation and aerospace regula
tory standards and procedures.

This task force should create a work group to assess critical aerospace
technologies, identifying strengths, weaknesses, and threats posed to U.S.
manufacturers and domestically based development and manufacturing.

This paralels a recommendation made by the National Research Coun-
cil and should be addressed immediately. The transfer of U.S. aerospace
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technologies is accelerating every year. Already, some critical technologies
have been “shared” with enough other countries as to render them generic.

Recommendation #2
Form an aerospace industry advisory board to guide the actions of this task
force. The members of the advisory board should include representatives of
1) magor aerospace firms, 2) aerospace suppliers, including engine manu-
facturers, 3) aerospace employees, and 4) the government.

This board should immediately begin to develop policy recommen-
dations for and provide advice to the head of the task force, including spe-
cific actions to:

. maintain U.S. technological leadership in aerospace;
. revitaize U.S. manufacturing processes and facilities;
. identify and protect critical U.S. aerospace technologies; and

. promote fair international competition.

Promoting Aerospace Production and Employment

Recommendation #3

US. taxpayer funds should not be used to facilitate the transfer of aerospace.
technology and employment abroad.

. Foreign military financing should not be available on projects that
involve required offsets, coproduction, licensed production, or tech-
nology transfers. Restrictions should be attached to sales that in-
clude the movement of U.S. work to a foreign subcontractor. Also,
foreign aerospace companies should have only restricted access to
technologies developed a taxpayer expense (especidly NASA re-
search, which Airbus openly acknowledges it acquired smply by
asking). Moreover, the tax code should be thoroughly examined
and necessary changes made to eliminate tax benefits and incen-
tives that encourage the transfer of production to foreign sources.

. The Department of Commerce should eliminate the programs it
initiates or supports that encourage US. companies to make direct
foreign investments in facilities that could compete with U.S.-pro-
duced goods and services.

. U.S. aerospace exports that are directly or indirectly contingent on
foreign content requirements, or U.S. ‘technology transfer, should
be prohibited. Additiondly, US. companies that are downsizing
their American employees, while increasing their foreign employ-
ment or subcontracting, should be ineligible for funding.
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Recommendation #4
U.S. airframe, engine, and component manufacturers should be encouraged

to enter into domestic joint ventures (rather than those with foreign “part-
ners’). They should be exempted from antitrust regulations for these joint
product development, marketing, manufacturing, and risk-sharing agreements
s0 long as the joint ventures are first approved by the government. Antitrust
restrictions on manufacturers must be relaxed so that U.S. manufacturers
will be able to team with other U.S. aerospace firms for research and devel-
opment, new product development, and production. This would enable them
to more adequately spread their costs, reduce risks, and build the domestic
capital, technology, and employment base while reducing the outflow of
such to foreign concerns.

Recommendation #5

Boeing, McDonnell Douglas, Pratt & Whitney, General Electric, and other
major domestic component manufacturers should be encouraged through
the use of incentives to enter into a “very large commercial transport” super-
jumbo aircraft design and manufacturing consortium with the goa of maxi-
mizing the U.S. content of such an aircraft (rather than the European consor-
tium Boeing is working with at present).

We are at the cusp of the next generation’s aircraft, and whether or not a
very large transport, a high-speed transport (supersonic transport, or SST),
or other new technology aircraft emerges, significant resources must be de-
voted now to ensuring that these will be U.S. manufactured as well as initi-
aed. Both the new WTO subsidies code and the U.S/EC bilatera aircraft
agreement permit certain forms of direct financing in the development of
new commercial arcraft. The most interesting form of such financing-one
favored by the Europeans themselves—is royalty financing. In effect, a lender
agrees to accept repayment out of future sales proceeds. As long as the as-
sumptions about those sales are “reasonable” (and reasonably designed to
provide for repayment on terms more or less equivalent to a loan), signifi-
cant monies can be advanced by a government in support of a new aircraft
program. However, from an accounting perspective, royalty financing is con-
tingent and should not have a mgor impact on the borrower’s balance sheet.
In effect, it is near-equity.
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Recommendation #6

In its procurement activities, the Department of Defense must put a much

greater emphasis not only on dual-use technologies, but on dual-use produc-
tion facilities as well.

The United States must adopt a much more aggressive, publicly funded
research and development program designed to promote commercialization
and not just “enabling” technologies. And it must be designed to assist de-
fense manufacturers and their employees to convert their important skills to
commercial aerospace uses, which requires an expanding, robust civilian
aerospace industry. Dud-use, off-the-shelf products and manufacturing tech-
niques must be supported by the Department of Defense aong with a con-
scious procurement policy designed to maintain the supplier chain and en-
hance the competitiveness of commercial aerospace producers.

Promoting Fair International Trade in Aerospace Products
Recommendation #7

U.S! trade negotiators should aggressively work to obtain complete prohibi-
tions on “offset,” “local content,” “compensation trade,” and other forced
technology transfers.

Current trade law has too many loopholes to be effective against target-
ed aerospace industria policies. At the top of U.S. trade negotiators aero-
space agenda should be much more effective prohibitions against what
amounts to extortion: demands for production, technology, and jobs in ex-
change for saes. These restrictions must apply to the activities of both gov-
ernments and private firms.

Recommendation #8
The United States should open negotiations with the European Union de-
signed to obtain a new bilateral civil arcraft trade agreement that prohibits
firms based in either region from using the export of jobs and technologies
as a marketing tool.

Boeing, McDonnell Douglas, and Airbus Industrie should be prohibited
from entering into offset, local content, and compensation trade agreements.
Absent such a legal restriction, aerospace firms have amost no-choice but to
accede to potential customers demands to trade technology and jobs in ex-
change for sales. This agreement, if carefully constructed, can solve the pris-
oner's dilemma that haunts aerospace marketing and save jobs and output in
both markets. Such an agreement could become the basis for a new multilat-
era aerospace agreement.
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Recommendation #9

U.S. trade officials should pursue trade actions (both under international
and U.S. laws) against countries that have unfairly targeted the U.S. aero-
space industry.

If the United States is to pursue a “free trade” regime, it must first act to
ensure that U.S.-based and operating companies do not become the instru-
ments and victims of other nations industrial policy targeting. It must rec-
ognize that it is difficult for U.S. companies involved in export trade to file
trade cases and aggressively protect their interests through trade actions be-
cause of the risk of offending potential customers. U.S. trade officials should
develop a strategy to press actions against any other nation or company that
agrees to offset, local content, or compensation trade agreements to the com-
petitive disadvantage of U.S. aerospace manufacturers.

Recommendation # 0

If McDonnell Douglas appears on the verge of exiting the commercia air-
craft market, the United States should consider invoking the 1992 U.S./EC
temporary abrogation provision to shore up the company’s commercial op-
erations, perhaps by brokering a “marriage” with another U.S. firm (includ-
ing Boeing).

As Laura D’ Andrea Tyson noted, the 1992 U.S/EC bilateral agreement
on trade in civil aircraft contains some important “loopholes” that explicitly
permit signatories to temporarily abrogate its terms if an aircraft manufac-
turer’s existence and viahility is threatened. However, Tyson, writing in sup-
port of these exceptions, argues. “[Bjecause of the indusiry’s underlying
economics, government support for the development of new aircraft cannot
and should not be ruled out atogether. Rather the challenge is to specify
parsmonious and precise rules that permit subsidies for beneficia innova-
tion and competition while precluding rent-shifting subsidies that injure all
parties’ (Tyson 1992, p. 209).4

McDonnell Douglas still has an important franchise and has clearly been
injured by competition with Airbus. Rumors aready abound that the compa
ny is consdering a suspension of MD-1 1 production for up to Sx months
(athough McDonnell Douglas denies it a this point). Within a few years, the
United States may be faced with the choice of directly intervening or permit-
ting the company to close down its commercia operations, or, worse, sell its
product line and technology “off the shelf’ to a foreign bidder. (Taiwan and
China dready have a clear interest in parts of the company’s business.)
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Recommendation #1 |

U.S. trade negotiators should press for the adoption of meaningful interna
tiona labor rights standards by the World Trade Organization, including
enforcing conventions contained in the International Labor Organization
(ILO) Conventions on worker rights.

It is probably no accident that a number of the most important emerging
competitors in the global aerospace industry are also among those that most
~ systematicaly repress their own citizens' labor rights. The mounting com-
petitive pressures in the globa aerospace industry make the attraction of
repressive economies almost irresistible to Western aircraft and component
manufacturers. It is both patently unfair and practicaly impossible for U.S.
aerospace workers to compete with labor performed under such repressive
conditions. Internationally recognized standards for labor rights dready ex-
ist, and are embodied in the 1LO Conventions.** Acceptance of these labor
rights conventions should be mandatory for al WTO signatories and en-
forceable through the ILO or, dternatively, through a separate WTO body.

Promoting Airline Industry Health and Employment

A good ded of the decline in aircraft manufacturing employment can be
attributed to the global airline recession and the ongoing financia weakness
of most cariers throughout the world. Below are policies that should be
adopted to promote the hedth of U.S. carriers and employment in both in-
dustries.

Recommendation #12
The United States should provide loan guarantees and interest subsidies to
U.S. cariers to help finance legislatively mandated fleet upgrades.

U.S. carriers are required by law to replace or modify al of their noisier
“Stage 2" aircraft in their fleets by 1999. Stage 2 aircraft include al 727s,
DC-9s, and older 737s. The conversion to an al Stage 3 fleet will require
carriers to hush-kit, re-engine, or retire some 1,800 aircraft. The FAA has
estimated that, at a minimum, this will cost about $4.5 hillion. This would
be an expensive proposition for any industry, much less one that has only
one investment grade company. A federa loan guarantee and interest subsi-
dy program should be enacted, not only to assist the airlines in making this
conversion, but to encourage them to purchase newer, more efficient aircraft
rather than modify older ones that are more expensive to operate and main-
tain. A federa guarantee will provide access to the lowest available borrow-
ing rates. The aviation trust fund (which is supported by an 8% ticket tax and
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has a current surplus of severa billion dollars) should be used to provide an
interest subsidy to further ease the carrying cost of the loans. The program
could be structured smilarly to the Government Nationd Mortgage Associ-
ation, where fully collateralized guaranteed loans are packaged and sold to
inditutional  investors.

Recommendation #/3
Airlines should be exempted from antitrust restrictions to the extent that
they can coordinate their schedules a congested airports,

As virtualy any experienced traveler knows, there are certain times dur-
ing the day when it is highly desirable but amost impossible to avoid flying
in or out of certain arports (e.g., Chicago O’'Hare, Atlanta Hartsfield). These
“hub” airports experience tremendous pesks and valleys during the day.
Carriers have asked the Justice Department for permission to coordinate their
schedules in such ways that their peaks do not overlap. These requests, how-
ever, have been denied on the grounds that it could lead to collusion and
anticompetitive practices, The Justice Department should reconsider its po-
stion and permit carriers to smooth traffic flows in congested airports, with
the Justice Department observing the process.

Recommendation # 14
Changes in FAA regulaions that permit U.S. carriers to perform regularly
scheduled maintenance at foreign facilities should be revoked.

Prior to 1988, FAA regulations required U.S. carriers to perform al reg-
ularly scheduled maintenance at domestic facilities. Such procedures range
from simple one-day checks to taking an aircraft apart once every five to
seven years for a complete structural overhaul. This is both a labor- and
skill-intensive activity. Unfortunately, there is currently a globa surplus of
maintenance facilities, and large new complexes have been opened in Mex-
ico and the Far East over the past few years. A return to the pre-1988 regula-
tion would provide employment opportunities for thousands of U.S. aircraft
mechanics and engineers.

Recommendation #] 5
Bilateral air services agreements should be replaced with multilateral, re-
giona agreements, and air services should be brought into the WTO.

U.S. cariers are the world's low-cost producers, and their international
routes are among their most profitable. However, internationa airline com-
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petition is controlled by a number of bilateral agreements among nation
each of which is intent on protecting its own airlines. U.S. carriers compete
effectively wherever they are permitted to fly, but are almost aways subject
to significant market access redtrictions. Even where bilateral negotiations
have produced theoretically equal rights for carriers from both countries,
there is an inherent imbalance in the benefits conferred. Since the U.S. mar-
ket is so much larger than any other in the world, other nations' carriers have
much more to gain from open access to U.S. markets than American carriers
do from open access to theirs. The only way to correct this imbalance is for
the U.S. to insist on negotiating regional, multilateral air services agree-
ments that could provide U.S. carriers with access to markets that are rough-
ly comparable to ours.# Ultimately, however, air services should be brought
into the WTO (from which they are currently excluded), since regiona ac-
cords will provide more access to the U.S. markets than can be offered in
exchange. (European and Japanese interna markets were only about 10%
the size of the domestic U.S. market in 1994.)
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ENDNOTES

1. Countries with ggnificant or growing aerospace indudtries include Canada, Brazil, the United
Kingdom, France, Itay, Germany, Russa, China, Japan, the Netherlands, Spain, Indonesia, India,
Tawan, South Korea, Singapore, the Ukraine, the Czech Republic, Turkey, Egypt, Sweden, Norway,

Denmark, Isradl, Audrdia, Northern Ireland, Begium, Argenting, Jordan, Pakistan, the Philippines,
and Thailand.

2. Around 17% of total aerogpace industry sales are not identified by customer and are thus exclud-
ed from these caculations.

3. Comment by Virginia Lopez, executive director, Research Center, Aerospace Industries Associ-
ation, speaking at pand discussion sponsored by the Center for National Policy, September 8, 1994.

4. The military share of aerospace revenues (by destination of fina output) pesked a 75% in 1987
for the United States, 71.6% in 1982 for the European Union, and 65.5% in 1985 for Japan. Reliable
comparable figures for China and the former USSR are unavailable, but were certainly higher as a
proportion of total aerospace output (European Commission 1994,195196).

5. Sandra Piandto, commissoner. Comments to the Nationd Airline Commission. Hearing tran-
script, June 24, 1993, 29.

6. During the Nationd Airline Commisson hearings, invesment banker and commissioner Fdix
Rohatyn caculated that the three largest U.S. carriers (United, American, and Ddta), which al had
debt-to-equity ratios in excess of 80%, would need to raise an additiona $15 billion in new equity in
order to achieve a 50% ratio, which Rohatyn described as a “respectable ratio for a capital intensve’
business. Expressing deep concern about the industry’s ability to finance its huge future capitd re-
quirements, Rohatyn noted that “this is an industry which has never earned $15 hillion in its history.”

(Nationa Airline Commission. Hearing transcript, proceedings, June 3, 1993, 129).

7. Note that employment of unionized machinists declined 22% a GE Aerospace between 1990
and 1995 and 3%% a UTC-Jet Engines (persond communication, Internationd Association of Ma-
chinigts, June 2, 1995).

8. See dso March (1989, 11-12).
9. Seedso Shiller (1992).

10. Interestingly, some of Boeing's Japanese subcontractors will further subcontract some of their
Boeing work to manufecturers in China

11.  Asnoted esewhere, McDonnell Douglas has co-produced MD-80 series aircraft in Ching; it will
shortly coproduce MD-90sin China as well, and it has formed a consortium to produce the MD-95.

12.  Beyond the financid condraints, there are so questions associated with potentia antitrust prob-
lems such a consortium would encounter, as noted above. Ironicaly, it appears easier for U.S. compa-
nies to enter into such arrangements with foreign partners than with domestlc companies.

13.  Samuds goes on to observe that, “The cutbacks prompted one of the luckier firg- tler Boeing
subcontractors to note that Boeing expects ‘us to take over and maintain the links with second-tier
companies. But my [subcontracting] shops are going bankrupt so fast that soon we'll have one to
subcontract to up here [in Puget Sound].”’
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14, Wages and sdaries increased dightly in 1993 to 22.7% of sdes, which probably reflects in-
creased work on the 777, for which sales will not be recorded until the first aircraft is ddivered in mid-
1995.

15. Rech saysthat his projection that Boeing would not re-hire many of those currently laid off even
when Boeing production ramps up again evoked little reaction. However, he says, “once the orders
gart coming in, production grows again and earnings ratchet up, people will appreciate what Boeing is
doing.” Boeing will be outsourcing work previoudy done by Boeing employees “dl over the world,”
observes Reich (Reich 1994b).

16.  Another British analyst noted that Boeing's decison to have a U.K. supplier manufacture the
new-generation 737-700 wing leading edge “is the first ever incidence of Boeing outsourcing in-house
aerostructures manufacturing.” Smith New Court Securities said that Boeing's Strategy is to outsource
increasing amounts of work “to specidized shops that have a considerably lower cost base. . . . Thisis
part of Boeing's overal drategy to use the manufacturing process as a source of competitive advan-
tage, by reducing both the cost and time to manufacture aircraft” (Smith New Court Securities1994, 7).

17. The engine would be made by a Rolls-Royce-BMW consortium, Italy’s Alenia would manufac-
ture the fusdage sections, Hyunda’s Halla Enginearing & Heavy Industry would build the wings, a
Korean Airlines subsidiary would make the nose section, and ShinMaywa Industries of Jgpan would
build the horizontd Sabilizers Other participants in the program will include a divison of British
Aerospace (manufacturing the empennage), a divison of Israd Aircraft Industries (making the landing
gear), Honeywell (supplying the guidance and avionics), an AlliedSignal unit (maeking the environ-
mentd control systems), and Sundstrand (providing the eectrical power system). In a step presaged by
McDonndl Douglas's MD-80 coproduction in China, the company announced that find assembly
would be performed by Dafort Aviation (a company with mgor maintenance experience on the DC-9)
a Ddlas Love Fidd.

18.  Author’s interview with George Kourpias, July 1994.

19.  The study was promised by the Clinton administration as part of its response to the Nationa
Airline Commission’s report.

20. Linear time trend estimated with data from sources listed in Table 2, above.

21. These edimates combine the effects of increased imports (discussed in the previous paragraph)
with DRI edtimates of job loss from foreign competition (Tables 9 and 10, aove). This andyss
assumes that foreign competition in the DRI analys's reduces export markets for U.S. products, while
outsourcing results in increased imports.  This gpproach may include some double counting to the
extent that foreign competition results in increased imports (eg., Airbus sdes in the United States).
However, the import share could grow more rapidly in the future than it did in the past two decades
(Figure 5) because of the rapid growth in the offset and technology transfer agreements described in
this report. Therefore, this would appear to be a reasonable forecast range for tota future employment
losses in this sector.

22. Based onthe andyssin Table 10 and on the outsourcing of components from foreign sources, as
described in the previous paragraph.

23. Indirect job losses are estimated on the basis of the maximum employment losses given in the
preceding paragraph, in each year.
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24.  Aeospatiale was formed and owned by the French government in 1970 through the merger of

severa French manufacturers and has financid interests in Helibras (Brazil); Samero (Singapore), and

MarocAviation (Morocco). About half of its non-Airbus activities are in tacticd and balidic missiles
the balance is digtributed between fixed-wing aircraft and helicopters. Aerospatiale performs final
assembly (along with other work) on al current Airbus offerings except the A-321 (and the announced

but not yet in production A-319). Over the years, it has received sgnificant subsidies from the French
government, beyond the direct assistance it has received in connection with the Airbus programs.

25. A subsdiary of the giant manufacturing conglomerate Daimler-Benz and recently renamed Daim-
ler-Benz Aerospace (it was previoudy Deutsche Aerospace) is the result of multiple mergers among
German aircraft and engine manufacturers and the acquisition of the outstanding shares of the Nether-
lands Fokker Aircraft. The company manufactures a wide range of structura components for al Air-
bus aircraft, integrates most of its fuselages, and performs finad assembly on the A-321 and eventudly
the A-3 19 narow-body as well.

26.  British Aerogpace PLC has a 20% stake in the A-300, A300-600, and A-3 10 civil transports, a
25% dtake in the A-320/A321/A3 19 program, and a 25% stake in the A330/340 program. BAe’s prima
ry responsibility on Airbus aircraft is the design and fabrication of the wings, a critica technology that
the company has fought hard to maintain.

27.  CASA manufactures various components for dl Airbus arcraft. In addition to its Airbus activi-
ties, CASA manufactures various parts for McDonnell Douglas and Boeing.

28. Additional European work is generated through associations with Fokker (Netherlands, and now
owned by Daimler-Benz Aerospace), Belairbus (Belgium), and various Itdian aerospace companies.

29. Author’s background interview with U.S. government official, February 1994.
30. Cdculations derived from data in Friedman 1994a and Friedman 1992.

31.  When Airbus made previous claims about the number of U.S. suppliers from which it purchased
goods and services, Airbus North America officids were unable to document such clams. Indeed,
Airbus public relations officias acknowledged that the purported list was drawn up during the 1980s
and could not be verified by Airbus itsdf in the early 1990s (author’s discussions with Airbus North

America personnel, 1992 and 1993).

32. For example, it seems clear that Germany is moving most aggressively to consolidate its aero-
pace manufacturers, while at the same time it is expanding the breadth of their activities. If for some
reason the Airbus aliance weakens, Germany would appear to be in the best pogition to “go it alone,”
since Deutsche Aerospace dready owns a full-fledged manufacturer of smaller commercid jet arcraft
(Fokker) and has been in discussions with anumber of other potentia partners for the development of
new transports.

33.  Also see Samuels (1994, 143, 204, and 212) for discussons of early aircraft industry-related
legislation.

34. See International Confederation of Free Trade Unions (1994), Jendrzejczyk (1994), and U-S.
Department of State 1994. :

35. An August 8, 1994 Xinhua domestic radio ‘service broadcast reported the signi ng of the co
for Chinese manufacture of the 737 Section 48 fusdage sectionand that the “China Aviation
Administration of China [CAAC] made a forma proposa to Boeing to subcontract the P




Boeing aircraft in China through compensation trade in June 1992" (Foreign Broadcast Information
Service, FBIS-CHI-94-153, August 9, 1994, 34).

36, The Wall Street Journd reported that the world’s mgor automotive manufacturers have been told
by the Chinese government that “they must start making parts in China before being consdered for a
license to put in an assembly plant. The government aso inggts that China retain mgority control of
any assembly plant regardless of what each partner contributes to a joint venture” The Journal aso
reported that the Ford Motor Company was ready to invest as much as $1 billion in new manufacturing
facilities in China, but notes that Ford Vice President Wayne Booker “doesn’t know when, where, how
or even if the Chinese will let it. *Chinais large enough to write its own rules” he shrugs’ (Wall Street
Journal, December 2, 1994, 1).

37. Quotations in this paragraph are from the Agreement on Trade in Civil Aircraft, as cited by
Falken (1993, 150-151).

38, Europeans dso complain that they are not being given sufficient deta regarding “indirect” U.S.
support for the arcraft industry through military research and development and NASA-funded tech-
nology research. (See, for example, European Report, June 2, 1993)

39. During the two years 1989 and 1990 aone, federaly funded aerospace research and development
totaded dmost $39 hillion (much of it on military arcraft sysems and “star wars’ technology), three
times the amounts expended by aerospace firms out of their own resources. This amount was equa to

the total paid-in capital and retained equity of al U.S. aerospace firms combined (Aerospace Industries
Association 1994a, Table XI; and 1994b, 104).

40. "By its actions, the government influenced who the competitors were, what they competed on,

and how they competed. Firgt-through loan guarantees to Lockheed, an arranged merger between
McDonnell and Douglas, and indirect assstance channeled through military R&D proposds and pro-

curement-the government determined who the competitors would be. Second, through its regulation
of fare and route structures and through its devel opment support for the new engine technology embod-
ied in the design of both the L-101 1 and the DC-10, the government influenced the terms of competi-
tion for both the carriers and the producers. Third, the government influenced the incentives of both
Lockheed and McDonndl Douglas to engage in mutualy destructive head-on compstition in ther

commercid activities, by providing a life preserver in thair military activities’ (Tyson 1992, 188).

41.  See pages 207-210 for Tyson's discussion of the basic terms contained in the 1992 U.S/EC
Bilaterd Agreement on Civil Trade in Aircraft.

42. These internationa standards for labor rights include the 1LO Conventions on the Right to Orga
nize (No. 87), Collective Bargaining (No. 98), Forced Labor (No. 29) and its Abolition (No. 105),
Equa Remuneration (No. 100), Employment and Occupation (No. 111) and Child Labor-Minimum
Age (No. 138).

43.  See generdly Nationd Commisson to Ensure a Strong Competitive Airline Industry 1993.
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