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Chapter 8

Government Support of the Large Commercial Aircraft
Industries of Japan, Europe, and the United Statesl

The commercial aircraft industry2 is often charac-
terized by superlatives. It has the largest trade
surplus of any U.S. industry. There are fewer large
firms dominating the world market than in perhaps
any other industry. It is marked by larger economies
of scale than most other industries. In every country
that has a domestic commercial aircraft assembler,
the hand of government is prominent in the indus-
try’s behavior and performance. Because of the
industry’s distinctive characteristics, it pays to be
cautious in drawing broader lessons about the
efficacy of government involvement in the indus-
try’s competitiveness.

Even with an appropriate dose of caution, how-
ever, some conclusions about the nature. of govern-
ment/business relationships in the commercial air-
craft industry sound familiar. The United States has
influenced the commercial aircraft industry primar-
ily through spinoffs from other programs, rather than
directly or with the intent of improving competitive-
ness. Four European nations (France, Germany,
Great Britain, and Spain) have played a much more
decisive role in boosting the competitiveness of their
aircraft consortium, Airbus Industrie. The amount
and kind of support extended to Airbus from these
governments has been far more effective in improv-
ing its competitiveness than the military spinoffs and
basic research programs of NASA in the United
States. While Japanese industrial policy has failed to
produce a domestic assembler of large commercial
aircraft, Japan, like Europe, has expended a great
deal of money and effort aimed directly at improving
competitiveness in the aircraft industry. Japanese
firms have become world-class subsystems makers.
In short, both Japan and Europe have directly aimed
public policies and supports at competitiveness, and
have gotten results. In comparison, American com-
panies have gotten much less consistent or effective
boosts from policies that were directed toward other
goals.

Several advanced countries and even some devel-
oping nations have decided that the capacity to build
commercial aircraft is important to their national
self-interest. The preamble to the General Agree-

ment on Tariffs and Trade (GATT) Agreement on
Trade in Civil Aircraft acknowledges this, stating
that countries have made that pact recognizing that
the aircraft sector is viewed as a particularly
important component of economic and industrial
policy. 3 The principal reasons are the industry’s
links to national security, the generation of technolo-
gies that may spill over to other industries, the
contributions of aircraft exports to a positive balance
of payments, the creation of well paying jobs, and
national pride.

Government supports for the commercial aircraft
industry have taken various forms:4 synergies be-
tween military and commercial work, funding of
civil R&D, direct financial supports for specific
commercial projects, encouragement of the growth
of domestic demand and efforts to steer it toward
domestic suppliers, export assistance, and efforts to
organize industry so it is well suited to international
competition. The most important effects in the
United States have come from the National Aero-
nautics and Space Administration (NASA) and
Department of Defense (DoD) programs. While
promoting competitiveness has been a goal of
NASA’s aeronautics program, other benefits include
the side effects of actions taken for reasons unrelated
to competitiveness. As a result, the benefits have
consistently been smaller than if promotion of
international competitiveness had been a major
policy objective. In particular, the indirect benefits
U.S. companies received from DoD programs were
substantial in the past, but have declined as military
and civil technologies have diverged and the air
transport industry has matured. In contrast, the direct
financial supports used heavily in Europe and Japan
have been provided specifically for the purpose of
improving competitiveness. While they have been
costly, they have also been effective and appear
likely to continue.

Table 8-1 assesses the relative importance of each
of the major types of support to the success of
commercial aircraft manufacturers in Europe, Japan,
and the United States.
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Table 8-l—Benefits to Commercial Aircraft and Component Manufacturers of
Various Types of Government Actionsa

Us. Japan Europe

Direct financial aid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . small (4) large (=) very large (=)
Military R&D plus procurements . . . . . . . . . . . . . . . . . . . medium (4) small (T) medium (~)
Civil R&D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . medium (=) small (=) small (=)
Control of domestic demand . . . . . . . . . . . . . . . . . . . . . . . none (=) small (=) medium (~)
Export assistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . small (=) none (=) small (=)
Organizing the industry . . . . . . . . . . . . . . . . . . . . . . . . . . . .none (=) small (=) medium (=)

Legend: (f’) - increasing in importance
(=) = remaining at about the same level of importance
(J.) - decreasing in importance

a~ista~emmparest otal benefits, noteff  iciency.  That fact that two categories getthesarne  rating does not mean that
thecostsof  providing those supports are necessarily equal. Also, some types of government actions affect some parts
of the industry more than others-e. g., military/civil synergies are greater for engine makers than airframes.
This table represents a rough average for the whole industry.

SOURCE: Office of Technology Assessment, 1991.

RISK AND THE ROLE OF
GOVERNMENTS

The principal way these supports benefit manu-
facturers is by reducing risk. Risk in the commercial
aircraft business is higher than in most others. Both
technological and market uncertainties are great, and
the costs of launching a new model are enormous.
This combination of uncertainties and high costs
adds up to big risks. Bringing out a new airplane can
mean betting the company-and more than one
company has lost the bet. Government support can
reduce these risks to a point where the relation
between risks and expected rewards is favorable and
a company can proceed to launch a new model or
adopt a new technology.5

The use of state-of-the-art systems in each new
generation of aircraft confronts manufacturers with
significant technological risks. A project may be
years and billions of dollars into its development
before a technical obstacle is discovered that delays
or stops the effort. Rolls Royce’s effort to make
all-composite fan blades for the Lockheed L-1011
engine failed, causing delay in the plane’s introduc-
tion and ultimately the bankruptcy of both compa-
nies. Boeing’s 747 got heavier and heavier through-
out the development process, requiring more and
more powerful engines and driving up costs. Pan
Am, the 747’s launch customer, Pratt & Whitney,
the engine makers, and Boeing were all nearly
bankrupted by the effort. Even when technological
uncertainty does not threaten the launch of a model,
it affects the manufacturer’s decision about whether
to adopt advanced subsystems and components. The
opportunity to develop and prove advanced technol-

ogy at the expense of the government, in either
military or civil R&D projects, can help give
companies enough confidence in the cost and
performance of the new systems to just@ incorpo-
rating them into products.

More than technological failure, failure in the
market has been the source of disasters in the aircraft
business. As a rule, an aircraft manufacturer needs to
sell at least 500 units of a model for it to break even.
Of the 26 basic airplane types introduced worldwide
since the beginning of the jet age, only 6 have sold
as many as 500 (another 4 are likely to do so before
their production runs end). Seven sold less than 120
copies. Only four or five have been profitable.6 A
report by First Boston Corp. concludes that in 1984,
the jet transport aircraft programs then launched had
accumulated total losses of $40 billion on total sales
of $180 billion (in 1984 dollars). “The essential
message [of these figures] is that economic failure is
the norm in the civil aircraft business. ’

Considering this record, no one in this business
commits to building anew design before assembling
a number of launch customers.8 These early orders
not only assure the manufacturer that it will sell at
least that many units, they are needed to convince the
manufacturer’s financial backers that the model has
sufficient appeal to airlines to justify committing
funds. Government influence over airlines’ choice of
which aircraft to buy when a launch is pending can
directly affect the manufacturer’s decision, as can
large government orders of military aircraft that are
similar or identical to commercial models. Govern-
ments naturally favor domestic suppliers for their
military needs, but in the commercial business,
airlines’ purchase decisions frequently turn on



Chapter Government Support of the Large Commercial Aircraft Industries of Japan, Europe, & the United States ● 343

narrow differences in performance and price among
competing airplanes. A nudge from the airline’s
government--e.g., to choose a domestic company or
one that buys some parts or subsystems from
domestic companies--can be decisive.

In addition to technological and market uncertain-
ties, financial risks are also high. Aircraft develop-
ment costs have risen dramatically since the early
days of air transport, as table 8-2 shows.

The $1.2 billion development costs of the 747,
spent between December 1965 and January 1969,
were over 3 times the $372 million capitalization of
the Boeing company. The $1.1 billion cost of
developing the DC-10 was over 3 times greater than
the $364 million capitalization of the Douglas
company. 9 The combined launch costs of Boeing’s
757 and 767 in the late 1970s again exceeded the net
worth of the company.

10 Coupled with these tall
investment requirements are long lead times before
the project reaches positive cash flow, and an even
longer wait before the break-even point. Typically,
it takes 4 to 5 years to develop, test, and certify a new
aircraft, 2 years longer for the engines, and as much
as 10 years from then to recover the initial invest-
ment—if that point is ever reached.ll Figure 8-1
shows the cash flow of a typical aircraft program.

Unless they have government support, manufac-
turers finance these costs from four sources:

1.
2.
3.
4.

retained earnings,
issues of debt and equity,
progress payments from customers, and
cost-sharing with subcontractors and partners.

These sources may not be sufficient to enable a
manufacturer to launch a new model, and in some
instances, only if governments are willing to directly

assume much of the financial risk can the project
proceed. Governments can offer loan guarantees or
credits with payback contingent on success; or they
may pay outright some costs of developing new
projects, either by providing funds at preferential
rates or by contracting for development work.

Although government assistance to the large
commercial aircraft industry is undeniably impor-
tant overall, the effects of individual government
supports vary greatly. Government support for R&D
may not advance a company’s technological devel-
opment. On the one hand, it may stimulate a
company to increase its own funding for R&D, or it
may supplement the fro’s own R&D program.
Alternatively, it may supplant R&D the company
would have done anyway. Financial assistance with
the launch of new designs may enable firms to
proceed with models that otherwise would never
have made it past paper studies, but it may also
remove market disciplines and encourage a firm to
proceed without frost establishing that sufficient
demand exists, leading to costly market failures.
Government-provided financing to ease companies’
cash flows during production may enable firms to
increase production rates and improve market share,
but it may diminish pressures for the firm to institute
needed cost-controlling measures. The effectiveness
of government support depends not only on the
degree to which it is offered but also on the type
given and the way in which it is delivered.

The following sections describe government poli-
cies related to the aircraft industries of the United
States, Japan, and Europe, focusing on the motives,
content, and results of government interactions with
the industry.

Table 8-2—Aircraft Development Costs

Development
Development Development cost per seat

Entered cost in dollars cost in 1991 dollars in 1991 dollars
Aircraft service (millions) (millions) (millions)

DC-3 . . . . . . . . . . . . . . . . . . . . 1936 $0.3 3 0.1
DC-6 . . . . . . . . . . . . . . . . . . . . 1947 14 90 1.7
DC-8 . . . . . . . . . . . . . . . . . . . . 1959 112 600 3.75
747 . . . . . . . . . . . . . . . . . . . . . 1970 1,200 3,300 7.3
777 . . . . . . . . . . . . . . . . . . . . . 1995’ 5,000’ 4,300” 14.0’

● Estimate.

SOURCE: U.S. Department of Defense, National Aeronautics and Space Administration, and Department of
Transportation, F?&/l  Contributions to Aviation Progress (RADCAP)  (Springfield, VA: National Technical
Information Service, August, 1972), VOL  11, app. 9, p. 21.1991 values are computed using aerospace
industry price deflators for 19S5-19S9 and GNP deflators and estimates for other years.
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Figure 8-l—Cumulative Cash Flow for an Aircraft Project
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UNITED STATES
Motives

The U.S. Government today avoids helping any
particular industry compete in world markets. How-
ever, the government does have policies related to
national defense and trade, and takes actions that
affect transportation and technology. The U.S.
commercial aircraft industry has benefited from
measures taken in these areas.

The greatest benefits for U.S. commercial aircraft
manufacturers have been side effects of the govern-
ment’s commitment to building and maintaining a
strong defense industrial and technology base. The
use of advanced technology in national defense has
generated both financial and technological benefits
for companies that produce commercial as well as
military aircraft. Several factors make the commer-
cial aircraft industry of special interest to defense
policymakers. Technological advances made for
commercial aircraft show up in military hardware
and concurrent production of commercial aircraft

8 10 12 14 16 18 20

Year from go-ahead

reduces military aircraft costs. The supplier base and
work force skills needed for rapid military buildups
are maintained by civil aircraft production, and the
design teams needed for military projects are kept
together by commercial work during periods of
weak military demand.12 These benefits are likely to
become even more important in the future as defense
spending is scaled back and military hardware
comes to rely more heavily on dual-use technolo-
gies.13

Support for civil aeronautical R&D is strong in
the United States, compared with that for most other
areas of the civilian economy .14 The traditional
rationale for government support of NASA technol-
ogy programs is that the resulting R&D compensates
for the tendency of private firms to do less than the
socially optimal levels of R&D because they are
unable to capture fully the returns of their invest-
ments. This is the standard economic justification
for civil technology policies in general.15 Although
NASA’s official mission does not go father towards
helping U.S. aircraft manufacturers compete, this



Chapter 8--Government Support o f the Large Commercial Aircraft Industries of Japan, Europe, & the United States ● 345

alone does provide some competitiveness benefits to
Us. firms.

The belief that air travel is important for U.S.
transportation needs has led to measures such as
airline regulation, subsidies for air mail, Federal and
local subsidies for airports, safety monitoring, and
the management of the air traffic environment.
Though most of these measures were aimed primar-
ily at air transportation, they fostered the early
growth of a strong domestic market for commercial
aircraft, which in turn benefited U.S. producers.l6

As for trade policy, U.S. commitment to free trade
served the country’s aircraft manufacturers well for
many years after World War II. During the war, the
United States had become the world’s greatest
producer of aircraft and it emerged at war’s end with
the industry intact; this helped establish the indus-
try’s dominance. With the strong domestic market
and continuing military-civil connections giving
U.S. producers significant advantages, a liberal trade
environment favored the American industry. The
government also used its influence to discourage
foreign support for competitors (though with limited
success), maintained a tariff of 5 percent or more on
aircraft imports until 1980, and provided export
assistance to U.S. producers to compensate for
perceived unfair practices. In the 1980s, while U.S.
trade deficits reached record levels, commercial
aircraft exports rose. Indeed, aircraft is the United
States’ largest exporting industry. The U.S. trade
surplus in transport aircraft (not counting spare
parts) from 1985 to 1989 (the latest year for which
firm figures are available) was $35 billion. Although
sales of commercial transport aircraft represented
less than 0.3 percent of U.S. gross national product
(GNP) in 1989, they accounted for nearly 3.4percent
of the dollar value of U.S. merchandise exports.17

Among this list of U.S. Government actions and
policies, only NASA’s support for civil aeronautical
R&D constitutes a deliberate effort to help the
competitiveness of commercial aircraft builders.
Benefits the industry has received in other areas,
especially from the synergies between military and
civil aircraft work, have been the results of govern-
ment actions taken with goals other than competi-
tiveness in mind.

Military-Commercial Synergies

The U.S. Government policy that has most
affected the competitiveness of the commercial

292-889 0 - 91 - 12 QL:3

aircraft industry is procurement of military aircraft
and funding of the related R&D. Most important
among the effects of military work are technological
synergies. In a few cases, whole systems developed
for the military have been spun off to commercial
applications, reducing development costs and risks
to the commercial users. In others, large military
orders for products or technologies designed for
commercial uses (or those closely related) have
boosted production runs, and therefore lowered
costs by allowing companies to achieve economies
of scale, learn the production process, and share
overhead costs. Military development programs
have assumed the risks of proving advanced technol-
ogies, giving commercial users the confidence to
adopt them. Often, the benefits accrue not so much
to aircraft assemblers, but at the subsystem level, in
materials, or in manufacturing process technology.
Though synergies appear to be declining, the boost
the industry was given in the past when military and
civil technology were more similar accounts for a
portion of the success of the industry today.

Examples of these synergies are numerous. Boe-
ing’s civil 707 and the military KC-135 tanker were
both developed from a common prototype and
shared 20 percent of the tooling, reducing costs to
both commercial and government customers. The
prototype itself drew heavily on advances made in
the B-47 and B-52 bomber programs, including the
flexible swept wing and the podded engine. The core
of General Electric’s largest commercial engine was
originally developed for the C-5 military transport,
and the core of the company’s medium-sized com-
mercial engine came from the B-1 bomber. At the
GE Aircraft Engines plant in Evendale, Ohio,
commercial and military engines move through
many of the same production stations. Both sides of
the business share a common management structure,
common ordering and inventory, common manufac-
turing processes, and common R&D facilities. Only
finance and marketing are separated. McDonnell
Douglas sold 60 of its commercial DC-1OS to the Air
Force for use as air refueling tankers, thus increasing
the total profits of the program and helping to keep
production going until the company was ready to
commit to the derivative MD-11. The development
of lightweight composite materials is being led by
the military; commercial users have been unwilling
to adopt the materials until they have acquired
sufficient service experience that their safety is
assured. Military users are providing that experi-
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ence. Though much of the development cost of the
ring laser gyroscope for inertial reference systems
was borne by companies, military funding at key
moments in the development process, together with
the promise of a combined military and civil market,
spurred the private investment. Pratt & Whitney’s
F-1 17 engine for the Air Force C-17 cargo plane was
adapted from the commercial P&W 2037 engine and
bought ‘‘off the shelf’ by the military, thereby
increasing production runs, spreading development
and overhead costs, and decreasing costs to both
military and commercial users.

Military projects help train aeronautical engi-
neers. The original 747 design team consisted of
engineers who had been trained and familiarized
with the tasks involved in designing wide-bodies
during the C-5A military transport competition.18

One McDonnell Douglas official suggested that
even if the C-17 program were canceled, it would
still have had the beneficial effect of training 2,000
engineers the company could then employ on
commercial work.

Until the last decade, military work was profita-
ble. This, combined with the often alternating cycles
of the commercial and military sides of the business,
generated some financial benefits for companies
involved in both commercial and military work.19

For example, according to a leading aircraft industry
analyst, Boeing’s commercial activities lost money
during the first 20 years of jet production; the
company was carried during that period by steady
profits in its military business, especially the B-52
and Minuteman missile.20 In 1967, despite an order
backlog of $2.3 billion in commercial aircraft, the
commercial Douglas Co. was forced to merge with
the primarily military McDonnell Aircraft Corp.21

The cash infusion from McDonnell not only saved
Douglas from bankruptcy but enabled the company
to bring out the DC-10 (introduced in 1971).

However, the defense connection has not been an
unqua.idled boon. Defense and commercial technol-
ogies have been gradually diverging since the
beginning of the jet age, so opportunities for the
commercial side to benefit from military develop-
ments are shrinkin“ g. Commercial requirements are
driving high reliability, low fuel consumption, and
low noise technologies, while defense needs are
pushing low radar detection, high speeds, and high
maneuverability. Some synergies remain, but they
are smaller than they once were.

Other aspects of the defense business are negative
as well. Military projects can divert limited re-
sources (e.g., highly specialized aeronautical engi-
neers) away from commercial projects. Export
controls limit international markets, military re-
quirements may entrench processes and mentalities
ill-suited to commercial competition, and efforts to
standardize military hardware with allies may have
transferred commercially relevant technology to
competitors. Classification of defense systems often
makes advances in military technology unavailable
to commercial divisions even within the same
company, and much of the DoD aircraft develop-
ment and procurement budget is spent with firms
that have no significant commercial activity. In the
late 1980s and early 1990s, defense aircraft work in
the United States has become less profitable than it
once was, creating a burden on profitable commer-
cial operations.

DoD’s procurement regulations often create de
facto requirements for firms to separate their mili-
tary and commercial development and production,
reducing the potential benefits of simultaneous
involvement in both sides of the business.22 The
costs generated by DoD’s close oversight or detailed
specification of hardware and production processes
cause some companies to separate military and
commercial production that they might have com-
bined if DoD provided for more latitude.23 Even
when companies still find it beneficial to combine
military and commercial production, the benefits are
less than if DoD procurement regulations and
contract specifications allowed more flexibility.24

Burdensome military requirements are unlikely to
leave commercial producers less competitive than if
the companies had no military business at all, but
they do interfere with the ability of firms to take
maximum advantage of available synergies.

The defense business has generated benefits for
and imposed extra costs on firms also involved in
commercial work. These benefits have been far less
than they could have been if promoting commercial
competitiveness were a major policy goal.

Government Funding for Civil
Aeronautical R&D

In addition to the often indirect and generally
unintended benefits to commercial manufacturers of
military aircraft, the U.S. Government has directly
funded R&D for civil applications through the
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aeronautics program at NASA and its predecessor,
the National Advisory Committee on Aeronautics
(NACA). Figure 8-2 shows the funding history for
NASA’s aeronautics program. Their research proj-
ects have produced many advances that improved
the performance and safety of aircraft. However, the
gains for the competitiveness of U.S. aircraft manu-
facturers have been less clear.

One undisputed benefit has been the research and
test facilities NASA provides. Since companies are
relieved of the need to maintain redundant facilities
of their own, the NASA facilities reduce costs for
individual firms and improve the efficiency of the
industry as a whole. Most used by companies are the
wind tunnels. According to NASA officials, every
commercial aircraft built in the United States has
been tested in NASA wind tunnels. Computers,
simulators, aircraft for flight testing, and other
specialized equipment are also used by industry,
sometimes quite heavily. Aircraft companies ac-
count for 15 to 20 percent of the use of the Numerical
Aerodynamic Simulation computers, the world’s
most advanced facility for computational fluid
dynamics (CFD). In 1984, the replacement value of
all of NASA’s aeronautics facilities was estimated at
$10 billion.25.

NASA’s aeronautics R&D program also benefits
U.S. aircraft producers, though it does not always
bestow a competitive advantage. The program helps
U.S. aircraft manufactures develop and adopt new
technologies by conducting research inhouse and
then transferring the results to companies and by
contracting with companies to perform specific
research tasks, usually in cooperation with inhouse
NASA research. Further, NASA researchers act as a
free consulting service for industry engineers having
technical problems. The availability of technologies
developed and tested at NASA’s expense and risk
helps aircraft manufacturers incorporate new capa-
bilities into their products at diminished cost or risk,
just as military developments do.

Sometimes, these technological advances result
in gains in competitiveness for the firms that use
them. Examples include NASA’s work in CFD,
which helped Boeing find positions to locate the
nacelles on the wings of the 737, 757, and 767 to
minimize drag. NASA’s energy efficiency projects
of the late 1970s and 1980s helped U.S. engine
makers decrease fuel consumption of their engines,
increasing their appeal to airlines looking for ways

Figure 8-2—NASA Aeronautics Funding, 1959-91
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to cut operating costs. NASA’s noise reduction
projects helped U.S. engine makers build quieter
engines, which resulted in significant competitive
advantages when Congress passed noise limitations
in 1968 and tightened them in 1974.

However, NASA’s technology advances can pro-
vide U.S. firms with a competitive advantage only if
they are able to apply the technology before their
foreign competitors. The record has been mixed.
Cases in which foreign competitors have applied
NASA research first are numerous. Winglets made
their first commercial appearance on Airbus planes.
The supercritical wing was frost employed on the
Airbus A320.26 In Japan, the Shin-Meiwa Co.,
which builds some composite parts for Boeing,
claims to have learned much of its carbon fiber
technology from NASA publications. NASA ad-
vances in engine technology will be applied by
Société Nationale d’Étude et de Construction de
Moteurs d’Aviation (SNECMA), the French aircraft
engine company, in its high-pressure compressor for
the GE-90.27 Advances made in short take-off and
landing (STOL) technology have been used more by
the Canadian company DeHavilland (to the degree
that they have been used at all) in its Dash-7 aircraft
than by U.S. firms.28 Safety-related research, such as
that on the prevention of icing, transfers quickly-as
indeed it should.

NASA publishes nearly all of its research in open
literature. Even when U.S. companies do get access
to NASA technology first, they may transfer this
technology overseas in technology licensing ar-
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rangements and through joint ventures. Foreign
governments’ support of their own aircraft industries
in ways that reduce the risks of adopting new
technologies is a major reason for foreign firms
taking advantage of NASA-generated advances
sooner than U.S. firms do.

U.S. firms do have some advantages in getting to
NASA R&D first. Most importantly, they often
participate in the research projects, gaining valuable
“hands-on” experience. NASA also tries to limit
the distribution of the most valuable results, though
with limited success.

It is likely that the competitiveness benefits to
U.S. firms equal only a portion of the cost of
NASA’s aeronautical R&D program. While the
facilities and some portion of NASA’s aeronautics
R&D budget may be viewed as a support to the
industry, to view the whole budget as such is an
overestimate of those effects.29

Direct Financial Assistance

Though synergies between military and civil
work and NASA’s aeronautics R&D program are the
main sources of U.S. Government benefits to
commercial producers, other government actions
have also helped. On three occasions, the U.S.
Government has provided direct financial supports
to the industry. In the late 1960s, poor sales and costs
overruns of the L-1011 drove Lockheed to the brink
of bankruptcy. In 1971, the Nixon administration
approved a loan guarantee of $250 million, which
saved the company but failed to prevent it from
exiting the commercial business within a decade. In
any case, the government’s main purpose was to
save a defense contractor, not a commercial aircraft
producer. 30 Commercial interests were more directly
involved in the case of the Douglas Aircraft Co.
When the company approached bankruptcy in 1967,
the government eased its merger with the McDon-
nell Aircraft Co. by providing a loan guarantee of
$75 million, helping to save its commercial aircraft
business.31 Here, the government’s interest was
more in the realm of the domestic economy-jobs
and community economic base-than in inter-
national competitiveness. In neither situation was
the guarantee called upon. In the third case, the U.S.
Government spent roughly $1 billion between 1961
and 1971 on the development of a supersonic
transport (SST) to rival the Concorde. The program
was canceled long before an aircraft flew but did

generate some technology that appeared in later
subsonic aircraft.

The Lockheed and Douglas loan guarantees and
the SST program are the most significant direct
financial assistance the U.S. commercial aircraft
industry has received from the U.S. Government, yet
they pale in comparison to the funding available in
other countries. Further, these interventions were
infrequent and ad hoc, not part of a coherent strategy
to support the commercial aircraft manufacturing
industry.

Promotion of a Domestic Market

The government has helped U.S. aircraft manu-
facturers indirectly through its efforts to promote the
growth of domestic air travel. The size and strength
of the American market is a major reason for the
success of U.S. commercial aircraft manufacturers.
The earliest commercial use of air transport was in
carrying the mail. Deliberate government subsidies
enabled carriers to use larger, faster planes better
suited to carrying passengers as well.32 In 1938, the
Civil Aviation Administration (CAA) was set up
within the Department of Commerce to provide
“direct subsidies to promote passenger travel, eco-
nomic regulation of the airlines, air traffic control,
and safety. ’ In 1948, the CAA was divided into the
Civil Aeronautics Board (CAB), with responsibility
to regulate routes and fares, and the Federal Aviation
Administration (FAA) to oversee safety and the
air-traffic environment.33 Safety standards, efficient
management of the airspace, and technical support
for the construction of airports provided by the FAA
all helped to make air travel a safe and desirable
means of transport. Regulation, which ended in
1978, enabled airlines to pass on the costs of more
expensive, more advanced aircraft to the traveling
public,34 so airlines were quick to replace old aircraft
and to introduce technological innovations.35

Though these benefits have largely disappeared in
the last decade, historically they were very important
to the industry.

Export Assistance

Finally, the U.S. Government has helped aircraft
manufacturers export by providing credit on favora-
ble terms through the Export Import Bank (Exim-
bank). Over the decade from 1967 to 1977, the
Eximbank provided $5.77 billion in loans covering
the export sales of 1,185 commercial jets worth
$12.8 billion.36 In the early 1970s, when the aircraft
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market was so weak that U.S. aircraft manufacturers
faced serious threats to their survival, the Eximbank
became so heavily involved in financing aircraft
exports that it acquired the nickname “Boeing’s
bank.” However, two developments have greatly
undermined the importance of export financing.
First, an agreement among the major aircraft export-
ers called the Large Aircraft Sector Understanding
(LASU), concluded under the auspices of the
Organization for Economic Cooperation and Devel-
opment (OECD), established a minimum rate gov-
ernments could offer. Second, in the mid- 1980s, the
financial markets realized that aircraft retain their
value well and can be held as collateral against the
loans used to buy them. Bank rates for aircraft
purchase loans consequently dropped very close to
rates available with government guarantees, greatly
diminishing the role of export financing.37 Boeing
officials state the Eximbank now finances only five
to seven sales of Boeing planes annually, or about 2
percent of the company’s sales.

JAPAN

Motives

In contrast to the United States, the explicit goal
of the Japanese Government in its support for
commercial aircraft manufacturers was and still is
promoting the industry’s development. Japanese
Government support for this industry is properly
seen as another step up the technological ladder in a
long succession of targeted industries.

After the U.S. occupation of Japan ended, most of
the companies that had built military aircraft during
WWII returned to the business. Their first signifi-
cant work came from the overhaul of U.S. military
aircraft used in the Korean War, followed by
licensed production of U.S. military designs. In the
1960s, a project to build a twin-engine turbo-prop
gave companies their first experience designing
commercial transports and their first taste of the
business. Following the costly failure of this domes-
tic venture, airframe work shifted to subcontracting
for Boeing and engine work focused on the multina-
tional V2500. Military work dominates the industry
today, though the proportion of commercial work is
increasing rapidly. The total civil production re-
mains less than 5 percent of that of the United States.

The legal foundation for Japanese Government
support of the industry was laid with the passage of
the Aircraft Industry Manufacturing Law in July,

1952, barely 2 months after the end of the occupation
made aviation activities possible. The First Aircraft
Industry Promotion Law of 1954 led to heavy
subsidization of the industry in the 1960s. Aircraft
were first designated a “targeted industry” by
Japan’s Ministry of International Trade and Industry
(MITI) in its “vision” for the 1970s, and then again
in the document for the 1980s.38 (The 1990s vision
did not name any specific industries.)

As in the United States, military work has helped
Japanese companies’ efforts to become major com-
mercial suppliers, though relatively small govern-
ment orders, use of licensed designs (rather than
domestically developed ones), and restrictions on
exports of military goods have limited the spillover
benefits. Although Japanese planners may use mili-
tary aircraft production to help develop their com-
mercial aircraft industry, the overall benefits from
the military connection is less than in the United
States.

Promoting economic growth has been and re-
mains the prime motivation for Japanese Govern-
ment support of industry, and the nation’s GNP is
now the fastest growing among advanced nations.
Partly as a result, Japanese firms now face an acute
labor shortage. The need for growth to increase
employment is not great. Instead, Japanese planners
see the commercial aircraft industry as an opportu-
nity to learn advanced new technologies that may
spill over into other sectors, moving firms into more
knowledge intensive and higher added-value work.39

Planners see aircraft production as an area in which
recently industrialized countries are unlikely to
threaten more technologically advanced nations as
they have in industries like steel and ship building.

Japanese companies produced Y159 billion worth
($1.2 billion at 135 yen to the dollar) of commercial
aircraft-related goods and services in 1989.40

Though government supports have greatly helped
Japanese companies achieve such successes as they
have, these supports have not been sufficient to fully
overcome the obstacles the industry faced in the
post-WWII period.

Direct Financial Supports

Early Japanese Government efforts to promote the
development of a domestic commercial aircraft
industry involved heavy government funding in the
hope of rapidly catching up with the West. However,
after the failure of its first effort and the high costs
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it entailed, the government switched to a more
gradual approach. In the projects of the 1960s, most
of the risk was borne by the government. Now much
more of the risk is borne by companies, though the
government funds involved are still substantial. The
Japanese Government appears to have accepted that
catch-up will be a decades-long process.

Government support remains very in important to
the Japanese industry. Japan’s post-war hiatus in
aircraft manufacture, its history of licensed produc-
tion of military aircraft, and limited defense budgets
have left Japanese aircraft companies in a weak
position from which to compete in international
markets. Because commercial aircraft manufactur-
ers in Europe, the United States, and other countries
have received many benefits from their govern-
ments, the prices of aircraft made in those countries
do not reflect their full cost. Without government
support, Japanese aircraft manufacturers would have
to be far more efficient producers and have better
products to offer than their foreign competitors in
order to make a profit. They have not yet achieved
that.41 Each of the major Japanese aircraft compa-
nies has suffered several costly failures in commer-
cial aircraft ventures, and they are reluctant to repeat
the experience. Japan’s major aircraft manufacturers
are all large, highly diversified companies, and
senior management is reluctant to divert too much of
their technical talent to the aircraft business.

The Japanese Government has offered aircraft
firms direct financial supports in various forms.
Though funds involved have been far less than those
provided in Europe, they have been large in relation
to the size of the industry in Japan. Initially, Japan’s
Ministry of International Trade and Industry (MITI)
used equity participation and guarantees against
losses incurred during the production phase of a
project. For the YS-11 airplane, a 64-passenger,
twin-engine turbo-prop of the 1960s, MITI provided
54 percent of the initial capitalization and guaran-
teed the participating firms against production phase
losses. 42 By the time production was canceled in
1973, only 182 YS-lls had been sold, two-thirds of
those to domestic customers, and the project had
accrued debts of Y28 billion ($207 million), four
times its initial capitalization of Y7.8 billion.43 Most
of these debts were never repaid and were quietly
forgiven by the government when the management
organization was dissolved in 1986.44

Later, MITI used hojokin--loans offered directly
from the Ministry, to be repaid only if the project is
successful. The hojokin were offered only for
expenses incurred during the product development
phase, not during production.45 In 1977, Japan’s
three largest aircraft manufacturers formed a consor-
tium to make 15 percent of Boeing’s 767 (first
delivered in 1982).* The Japanese partners’ total
costs came to Y29 billion during the official
development phase, 1978 through 1983, MITI-
directed funding covered Y14.7 billion. In addition,
companies spent on their own an estimated VY20
billion on production facilities and tooling, for a
total investment of about Y49 billion before reve-
nues started flowing. The Japanese companies lost
money on the venture for several years because of
the fall of the dollar and because production was
low. However, the terms of the development loans
were favorable to the companies; MITI slowed the
loans’ early repayment because the program was so
costly to the Japanese producers.

In 1986, MITI introduced a new system whereby
loans for up to 50 percent of the product develop-
ment costs of aircraft projects are made available by
the government-owned Japan Development Bank
(JDB). MITI pays the interest on these JDB loans
with further loans from a new government-funded
organization called the International Aircraft Devel-
opment Fund (IADF). Companies begin repaying
the IADF loans only when the project reaches the
break-even point, so the JDB and IADF loans
combined provide firms with nearly interest-free
financing. Though companies are officially required
to fully repay the loans’ principal, if projects funded
through this system ran into severe difficulty it is
likely MITI would ease repayment requirements.47

The result is a system of launch aid similar to that
used in Europe. Japanese companies’ 20-percent
participation in Boeing’s 777, launched in late 1990,
will probably cost $1.2 to $1.3 billion. Of this, $700
million is development expense, half of which is
eligible for MITI support (the remaining costs are for
facilities, tooling, and operating expenses, which
MITI does not cover) .48 JDB has committed to
supplying Y17.4 billion ($129 million) for the 777
for 1991, and MITI has requested Y798 million ($6
million) in IADF funds that “will be applied as a
subsidy for 50 percent of the especially high-risk
development costs and for the interest on the JDB
loan.’ ’49
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While the Japanese Government is gradually
reducing its share of the costs and risks of commer-
cial aircraft projects, direct financial supports con-
tinue to benefit Japanese fins. MITI supports
enable companies to make much larger investments
in commercial aircraft projects than they would
otherwise, thereby speeding the development of the
industry.

Military-Commercial Synergies

Japanese aircraft companies have achieved syner-
gies between their military and commercial busi-
nesses in many of the same ways U.S. firms have.
The total benefits, however, are much lower than in
the United States because Japanese procurement
budgets are far smaller and the R&D budgets smaller
still. Japan’s defense budget has hovered around 1
percent of the country’s GNP for four decades.50 In
1988, Japan spent Y3.7 trillion ($27.4 billion) on its
military. Military aircraft procurements have ranged
between 7 and 12 percent of the total defense budget
(Y381 billion in 1988) for the last two decades.51 In
comparison, the U.S. defense budget for 1988 was
$290.4 billion, $28.2 billion of which was for
aircraft procurement.52 The contrast is even greater
for R&D. In fiscal year 1991, U.S. Department of
Defense R&D was $37.8 billion and about 15
percent of the $285.6 billion defense budget,53 while
Japan’s military R&D spending was only Y114
billion ($844 million) and 3 percent of the defense
budget (the highest percentage it has ever been) .54

Synergies between military and civil work are
reduced by Japan’s propensity to license U.S.
designs, rather than developing them domestically.
This has denied Japanese firms the opportunity to
develop valuable design and development skills. In
fiscal year 1991, Japan paid the United States $816
million in royalties for these licenses, roughly the
equivalent of the entire Japanese military R&D
budget.55

On the positive side is the flexibility the Japanese
Defense Agency allows its contractors, enabling
Japanese aircraft manufacturers to realize some
synergies much more easily than U.S. producers. For
example, the JDA allows contractors to retain any
intellectual property rights generated in develop-
ment projects, enabling firms to use research results
in commercial products at their discretion. Further,
the JDA deliberately seeks out technologies with

dual-use potential, increasing chances for syner-
gies.56

Other Mechanisms

Japan has a civil aeronautical R&D program
similar to NASA’s, which generates some competi-
tive benefits for Japanese firms. The mission and
activities of the National Aerospace Laboratories
(NAL) are much like NASA’s; however funding is
less than one-tenth as much. In translating its
technical advances into competitive benefits for
Japanese fins, NAL suffers from some of the same
difficulties NASA faces. The technology develop-
ment programs run by MITI's Agency of Industrial
Science and Technology have been more important
than NAL’s efforts. The FJR-710 engine program,
which was almost entirely funded by MITI through
its Agency of Industrial Science and Technology
(AIST) for a total of Y19.8 billion ($147 million)
between 1971 and 1981, formed the basis for Japan’s
current 23-percent share of the V2500 engine
program. 57 Officials at Ishikawajima Harima Heavy

Industries state that without strong government
support, they would never have attempted such a
technologically risky venture. Currently, AIST is
funding a research project in hypersonic propulsion
systems, aimed at putting Japanese manufacturers in
a position to participate in building a high-speed
commercial transport that may be built early in the
next century.

The Japanese Government has aided its aircraft
manufacturers in two other significant ways. First,
by creating a preference among domestic airlines for
aircraft that have large portions built in Japan, the
Japanese Government encourages foreign manufac-
turers to increase the amount of work they subcon-
tract in Japan. A combination of close relationships
between government officials and senior airline
executives and roughly $1 billion in preferential
interest rate loans that MITI can offer for aircraft
imports gives the government great influence.58 This
is not to say that the government makes overt
demands of foreign manufacturers. Rather, foreign
companies are aware of these interactions and take
into account that substantial subcontracting in Japan
may help them sell to Japanese airlines.

Second, the Japanese Government has helped
Japanese firms to pool their resources in consortia,
decreasing the risk any one firm faces and increasing
their bargaining power with potential partners. The
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main purpose of the First Aircraft Industry Promo-
tion Law of 1954 was to create cartels within the
industry. 59 That law and its successors not only offer
inducements for cooperation among fins; they
require Japanese companies to obtain formal MITI
approval before entering the aircraft business.60

Consortia in the aircraft industry are remarkable
because unlike those in other Japanese industries,
which handle R&D only up to the precompetitive
stage, these extend into the production stage.61 All of
Japan’s major international projects-the 767, the
V2500, and the 777—have been handled through
such consortia.

EUROPE62

Motives

In contrast to the predominantly indirect benefits
U.S. commercial aircraft manufacturers have re-
ceived from the U.S. Government, European firms
have benefited from government policies aimed
directly at promoting their competitiveness. Several
motives lie behind this direct support. European
planners value aircraft manufacture explicitly for the
employment it creates. An Airbus official explained
that the main reason the collaboration works is that
by creating jobs in an export industry, Airbus
enables the member countries to capture jobs from
other parts of the world. (Figure 8-3 shows the
historical and expected growth in Airbus’ share of
the world market. For a brief description of the
history and current structure of Airbus, see box 8-A.)
The member governments are less concerned about
global economic efficiency and rules of comparative
advantage than with meeting immediate domestic
needs. With government commitment to full em-
ployment, policymakers view the thousands of jobs
Airbus creates in England, France, Germany, and
other European countries as well worth the costs of
the supports provided.63

Another reason European governments support
the industry is concern that without support for their
domestic manufacturers, European airlines will be
forced to rely solely on two U.S. suppliers. By
supporting a challenger, European governments
force U.S. manufacturers to keep their prices low. As
a result, some portion of every dollar European
governments spend supporting Airbus is returned to
their economies in lower airplane costs. Baldwin and
Krugman examined the competition between the
Airbus A300 and the rival Boeing 767 and con-
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eluded that European consumers do benefit, but by
less than what they estimate European taxpayers
paid for those benefits. “Overall it seems that the
A300 project constituted a beggar-thy-neighbor and
beggar-thyself policy for Europe.”64

National prestige plays a big role. Though the
influence of pride is difficult to trace, aircraft
projects have broad popular support, making them
an easy cause for politicians to endorse.65 Europeans
are proud of a long history of achievement in
aeronautics, including the first supersonic transport,
the first jet transport, the first jet engine, and even
claims of the frost powered flight. Airbus Industrie
(AI) executives describe an “Airbus reflex” in the
French Government. Airbus does not even have to
go to government offices to solicit help; the venture
is so highly regarded that the relevant ministries
come to Airbus on their own and ask, ‘‘How can we
help?”

Just as in the United States, national defense
policies aimed at maintainingg autonomous and
technologically advanced military production capa-
bilities have greatly increased the ability of firms to
design, develop, and build large commercial trans-
ports. In addition, regulation and state ownership of
airlines, put in place to meet air transport policy
goals, provide European aircraft manufacturers with
reliable domestic customers. Support for aircraft
manufacture is justified on trade grounds as substi-
tuting domestic goods for imports and boosting
exports. Planners perceive the products as driving
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Box 8-A—Airbus

Airbus discussions began in 1966. In 1%7, the French, British, and German Governments agreed on a joint
venture in which Britain and France would each hold shares of 37.5 percent, and Germany would hold 25 percent.
France agreed to allow Britain’s Rolls Royce the lead in the engine development with a 75 percent share of the new
RB207, with France and Germany each getting 12.5 percent. The French, in return, would be for final assembly and
design leadership. In 1%9, the British withdrew from the project due to a combination of rising costs, lack of airline
interest, BAC’s reluctance to concede design leadership to the French, and Roll Royce’s desire to build the RB-211
engine for the L-101 1. France and Germany then took over co-leadership of the venture, securing financial
assistance from Spain and the Netherlands. Britain’s Hawker-Siddeley remained as a subcontractor responsible for
the design and production of the wing. In 1979, Britain rejoined Airbus and the consortium decided to pursue a
strategy of offering a “family” of aircraft, committing to the long-range A300-600 and the small A310. The A300
was introduced in 1974, the A310 in 1983, the A300-600 in 1985, and the A320 in 1988. The long-range A340 and
large A330 are scheduled for first flights in 1992 and 1993 respectively, followed by the derivative A321.

Airbus Industrie (AI) is now a consortium of Aerospatiale (37.9 percent), Deutsche Airbus (37.9 percent),
British Aerospace (20 percent), and CASA of Spain (4.2 percent), constituted under French law as a Groupment
d’Interet Economique (GIE)-a structure originally designed to let small French vineyards operate on a cooperative
basis. Airbus acts only as the organizational focus of the partnership. As a GIE, it is unable to retain any earnings,
and it is neither required to report financial results nor liable to pay taxes on its profits.1 Every 15 days, AI distributes
any funds on hand to its members or calls on them for more funds if needed. The members are fully and separately
liable for all Al activities, effectively giving AI a credit standing equivalent to the sum of the credit worthiness of
all its members. AI’s only functions are product planning, sales and marketing, some customer support, and
management of the partnership.

AI owns no production facilities. All of the design, development, and production work is done by the members
under contract to AI. The division of workshare among the partners roughly corresponds to the size of the partners’
membership share, with the allocation of each portion decided in negotiation. This system puts the members in the
strange position of being both the owners and the subcontractors. AI negotiates the contracts for each partner’s share
separately. The other partners do not know the terms of these contracts, and AI itself knows nothing about what the
individual members’ costs are, only what the “transfer prices” are. This system has been the cause of frustration
in the United States and Europe; it is impossible to tell whether the whole of Airbus is operating profitably, for not
even AI knows. Losses or profits incurred by AI are virtually meaningless. Members maybe making profits as
subcontractors while losing money as owners, or the reverse maybe true. (Members do not disclose Airbus-related
profits or losses in their individual financial reports.)

Government influence has been pervasive throughout Airbus’ history. AI itself receives no financial support
from governments. All of the disbursement and repayment of launch aid and other supports is handled among the
members and their governments. Officially, the members do not know the terms of the support the others receive.
Nevertheless, the member governments do coordinate with each other regarding the support they will give each
project, and approval from an oversight committee of government officials, the Executive Agency, is required for
the launch of a new model. Government-to-government negotiations were even more important than those between
the companies themselves during the founding days of Airbus. Government policymakers even intruded into the
design process (though this has diminished since). Government decisions were at the heart of the withdrawal and
later reentry of the British, as well as the ability of the French and Germans to carry on without them.

IBritiShAerOSpaCe  P&[iCLim’@  Company ~er of Ordinary Share, May 1, 1985, p. 20, @ cited ill Gelhl.lwJ Res-h ~swktes, oP.
cit., p. 1-2.

technological advance and moving jobs to higher support has taken the form of government contracts
added-value and more knowledge-intensive areas. for-the development of commercial models (in

Direct Financial Support
effect, grants), loans and loan guarantees on favora-
ble terms covering both development and produc-

Direct financial supports have been the principal tion costs, guarantees against losses caused by
mechanisms used by European governments to exchange rate changes, equity infusions, tax breaks,
assist their commercial aircraft manufacturers. This debt forgiveness, and bail outs. Without these
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supports, it is likely that no European firms would be
in the large commercial aircraft manufacturing
business.

Beyond simply enabling companies to operate at
a loss, government financing has several benefits
over commercially available financing. Govern-
ments, unlike commercial lenders, will finance
specific projects. This enables manufacturers to
move quickly to fill market openings with new
models even when the cash flow from previous
models is insufficient to convince banks to lend.
This may give the manufacturers ahead start on their
competitors, and because of the steep learning curve
of this industry, a head start is an important
advantage. Ideally, by getting into the new market
first, the firm will be able to deter the entry of any
competitor and so be able to establish a monopoly
position.

66 Also, since government funding is usu-
ally provided during the development phase and
paid back as a levy on sales, the government assumes
much of the risk if sales are poor. This encourages
companies to shift as many costs as possible to the
development phase. For example, adopting ad-
vanced manufacturing methods and higher levels of
automation in the production process may increase
development costs but decrease production costs.
Similarly, use of more advanced product technolo-
gies may increase development costs but reduce
operating costs to airlines. Since the government
bears the risk for the development expenses, compa-
nies are encouraged to make the most advanced
aircraft in the most advanced way possible.

Before Airbus, British, French, and German jet
transport manufacturers had launched 8 different
models of jet transport of which only 2 sold more
than 200 (total sales of 239 and 279),2 sold between
100 and 200 (total sales of 112 and 117), and the
other 4 were catastrophic failures (total sales of 14,
11, 54, and 10).67 Judging by the experiences of
Douglas (driven to bankruptcy even while its planes
were selling well), Lockheed (driven to bankruptcy
by the L-1011, which ultimately sold 249 units), and
Convair (driven from the commercial aircraft busi-
ness by the 880/990, which sold 102 units), any one
of these European ventures should have forced its
manufacturers into bankruptcy, or at least from the
commercial aircraft business. However, not one of
the firms responsible for any of these aircraft has left
the field, though some have been consolidated.

The ability of these firms to launch further aircraft
models after their failures with previous designs is
directly attributable to government intervention.
From 1945 to 1974, the British Government spent
£1,504 million at 1974 prices ($9.3 billion inflated
to 1991 values) in launch aid for civil projects,
including the Concorde, and were repaid less than
£150 million ($929 million inflated to 1991 values)
of that. The total cost of jet transport programs to the
British Government rises to several times that
amount if the cost of bailouts is included. From 1962
to 1977, the French Government spent an average of
$829 million (at 1991 values) per year on civil
projects, during that period repayments averaged
only about $23 million per year.68 Costs to the
German Government were lower, as they had no part
in the Concorde project, but Germany had other
costly failures. Not only has government funding
made European prime assemblers more competitive
in international markets, at the supplier level it has
made companies more desirable partners for U.S.
firms looking to share the burdens of launching
expensive, risky projects. Government support of
the European partners made European participation
in ventures like the CFM-56 and V2500 much more
appealing for U.S. firms.

Because of Airbus, direct financial supports have
come more into the international limelight, includ-
ing a formal GATT complaint from the United States
in early 1991. Most of the support the British,
French, and German (and Spanish) Governments
have provided to their aircraft manufacturers has
been in the form of launch aid,69 although the British
Government has been more hesitant in this regard
than the French and German Governments.70 As of
the end of 1989, the governments of France,
England, and Germany had disbursed a total of $5.4
billion to the Airbus member companies in launch
aid. Of this, roughly $500 million had been repaid.71

Repayment of the remainder has been either for-
given or deferred, or was never intended. An
additional $2.3 billion had been pledged for the
A330/A340, and the German Government had
committed a further $3 billion as part of the
Daimler-MBB merger.72 This government financing
represents almost 75 percent of the development
funds required for the Airbus models developed to
date. As table 8-3 shows, as of the end of 1990, the
$5.6 billion would have been $10.7 billion if the
governments had charged firms the cost of the funds
at rates the government themselves have to pay for
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Table 8-3-Launch Aid for Airbus Membersa (In $ billions)

A300 & A31O A320 A330 & A340

France U.K. FRG France U.K. FRG France U.K. FRG

Commitments . . . . . . . . . . . . . . . . . . . . . . 1.2 0.1 3.0 0.7 0.4 0.9 0.8 0.7 1.6
Disbursements . . . . . . . . . . . . . . . . . . . . 1.1 0.1 1.5 0.7 0.4 1.0 0.3 0.3 0.3
Value at governrnentb . . . . . . . . . . . . . . 3.3 0.3 3.1 1.2 0.6 1.1 0.3 0.4 0.3
Value at corporationc . . . . . . . . . . . . . . 7.5 0.3 5.7 1.8 0.7 1.2 0.4 0.4 0.3

Program totalsd Country totals

A300 & 310 A320 A330 & 340 France U.K. FRG All Airbus

Commitments . . . . . . . . . . . . . . . . . . . . . . 4.3 2.0 3.2 2.7 1.2 5.5 9.5
Disbursements . . . . . . . . . . . . . . . . . . . . 2.7 2.1 0.8 2.1 0.8 2.8 5.6
Value at government . . . . . . . . . . . . . . . 6.7 2.6 1.1 4.8 1.3 4.7 10.7
Value at corporation . . . . . . . . . . . . . . . 13.3 3.7 1.0 9.6 1.3 7.1 18.0

a~hese figures represent all launch aid and include funds alloted to non-Airbus aircraft projects such as the French ATR 42 and 72. Officials in France,
Germany, and England state that the numbers are accurate. Neither firms nor governments in Europe disclose public supports at a level more detailed than
those used here, so it is impossible to tell by how much the table overestimates the Airbus aid. Since Airbus  is by far the largest aircraft venture currently
receiving public financing in Europe, it is likely these figures overestimate the total Airbus launch aid by only a little.

~alue  of the disbursed funds as of Dec. 31, 1988, including interest accrued assuming government rates (lO-year T-bills). The effects of staggered
disbursements and loan repayments during the course of the programs have been factored in, and end-of-1988 currency exchange rates used.

~alue  of the disbursed funds as of Dec. 31,1988, including interest accrued assuming corporate prime rates. The effects of staggered disbursements and
loan repayments during the course of the programs have been factored in, and end-of-1988 currency exchange rates used.

dThe  development costs of Airbus’ most recent launch, a stretched version of the A320 designated the A321,  are being financed without government
assistance. The A321 was financed on commercial terms with a line of credit from the Euro Investment Bank. The financing was not project based but rather
based on Al’s credit standing as backed by the liability of the members under the GIE structure. The A321 thus represents not only the first time a new or
derivative Airbus model was launched without government aid, it is also the first time that Al and not the members arranged the financing.

SOURCE: U.S. Department of Commerce, unpublished data collected from pubticly available data.

borrowed money, and $18.0 billion if the firms had
had to pay a corporate prime rate.

In addition to launch aid, the German Government
(though not the French or British Governments) has
provided its commercial aircraft manufacturers with
loans to cover losses incurred during the production
phase of Airbus projects. In 1988, the German
Government paid off the outstanding production-
phase debt its aircraft manufacturer had accumulated
in the A300/310 projects so that no more interest
charges would accumulate. Accumulated capital and
interest had reached $1.05 billion.73 Further, the
German Government agreed in 1988 to guarantee
against losses caused by the exchange rate falling
below 1.8 DM to the dollar. Analysts estimate the
government’s maximum liability for the guarantees
through 1996 is $1.3 billion and for the period from
1997 to 2000 is $863 million.74 With exchange rates
at levels (as low as the 1.5 DM to the dollar since the
guarantee began, around 1.7 in mid-1991), the
German Government is likely to have to pay nearly
the full amount of the guarantee. Finally, at various
times all of the Airbus members were government
owned; Aerospatiale and Construziones Aeronau-
tics S.A. (CASA) still are. Some of the equity bought
by the governments constitutes a further subsidy.

Government Influence Over Airline
Procurement Decisions

European governments have also created benefits
for their commercial aircraft producers by influenc-
ing the procurement decisions of domestic airlines.
Government ownership of airlines, close relation-
ships between high-level officials and airline execu-
tives, and regulatory clout combine to give European
governments sufficient influence to swing airlines’
choice of manufacturers. (Table 8-4 shows govern-
ment ownership of major European airlines.)

Examples of government intervention in procure-
ment decisions are numerous. The British Govern-
ment directed British European Airways to buy the
British-made BAC 1-11 and British Overseas Air-
ways to buy the VC-10 in the 1960s and 1970s. All
of British Airways’ current fleet uses Rolls Royce
engines. The French Government pressured French
airlines to buy the French-made Caravelle, and Air
Inter, France’s domestic airline, was the only airline
ever to buy the short-lived Mercure. The French
Government tried to force Air France to buy DC-9s
instead of Boeing’s 737s in order to help negotia-
tions between McDonnell Douglas and Dassault
over the proposed Mercure 200. The French Govern-
ment succeeded in forcing the airline to buy GE
engines instead of Pratt & Whitney engines for the
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Table 8-4--Government Ownership of Major
European Airlines

Airline Country Government ownership

British Airways

Air France

Lufthansa
Iberia

Sabena

KLM

Alitalia

Swiss Air

SAS

Great Britain
France

Germany
Spain
Belgium

Netherlands

Italy

Switzerland

Scandinavian

O% (100% until 1987)

Almost 100% (previously
private UTA bought in
1 990)

52% (72% in 1987)
Almost 100%

Almost 100% (trying to
privatize parts)

34% (declining from over
70% in early 80s)

100%
NA

100% (Sweden, Norway,
and Denmark)

NA-not applicable.

SOURCE: County NatWest Bank.

A31O because of GE’s close ties to the French
engine-maker SNECMA. Overall, the preference of
European airlines for Airbus planes is pronounced,
as figure 8-4 shows. In the categories where U. S.-
made and Airbus aircraft compete directly, both Air
France and Lufthansa have only Airbus planes in
their inventories.75 In fact, the willingness of na-
tional airlines to buy Airbus planes was an essential
part of the original agreement by which Airbus was
established. 76

The significance of government-steered procure-
ments has come less from the total volume of these
orders than from their timing. French, British, and
German airlines have provided the key launch
orders, without which few of Europe’s commercial
aircraft programs would ever have proceeded. With-
out these orders, no Airbus models would likely
have been launched.

The preference the Airbus members have shown
for sourcing domestically has also been effective at
promoting the development of a European supplier
industry and at convincing U.S. manufacturers to
transfer workshare and technology to European
suppliers in return for access to Airbus contracts.
During the selection of engines for the A300, Pratt
& Whitney offered European firms subcontracts, but
GE offered SNECMA and MTU a full partnership,
giving them 16 and 10 percent respectively of the
workshare of GE’s CF-6-50 engine, and a say in the
program’s management. This offer was sufficient to
convince the French and German Governments to

Figure 8-4-Aircraft Inventories by Nationality of
‘Airlines and Aircraft Manufacture, 1989 -
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SOURCE: Boeing, World Jet Airplane Inventory, 1989 year end, 1990.

specify the GE engine for the launch of the A300.
Again, in the A31O engine competition, the GE
partnership with SNECMA convinced the French
Government to override Air France’s preference for
Pratt & Whitney engines.77 This selection led to
GE’s and SNECMA’s 50/50 venture to build the
CFM-56 engine, which is now used on the A320.
Needless to say, Air France has specified the
CFM-56 for all of its A320s.

Government Promotion of Cooperation
and Consolidation

European governments have also tried to improve
the competitiveness of their aircraft manufacturers
by promoting domestic consolidation and intra-
European cooperation. European planners believe
that to compete internationally in this industry,
bigger companies are better. Domestic competition
is seen as inefficient and has been sacrificed
willingly to form larger firms better able to compete
with American rivals. In England, France, and
Germany, the dozens of aircraft companies that
emerged from WWII were gradually consolidated
into one commercial airframer and one commercial
engine maker in each country. Consolidation at the
supplier level followed. Competition within Europe
has been discouraged in favor of cooperation,
leading to a string of multinational ventures.

The rise of intra-European cooperation is an
extension of the desire to achieve economies of scale
that motivated consolidation within countries. The
Concorde was the frost major collaborative civil
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project, followed by the ill-fated VFW-614 project
between MBB and Fokker. Civilian collaboration
really took off, however, with Airbus. Collaboration
in military aircraft ventures is even more common
than in civil projects. The Transall and the Tornado
have been the biggest to date. Currently over 70
percent of Deutsche Aerospace’s turnover is derived
from collaborative projects, a proportion that is
likely to rise to 80 percent by the end of the decade.78

Though it is impossible to know exactly what the
competitive benefits of all this consolidation and
cooperation have been, European policymakers
seem well satisfied by the results.

Military-Commercial Synergies

In addition to all the benefits described above,
European manufacturers have profited from syner-
gies between their military and commercial busi-
nesses, from funding of civil aeronautical R&D, and
from export assistance much as U.S. companies
have.

Examples of military/civil synergies in Europe
are numerous. Rolls Royce’s early engines, the
Avon, the Olympus, and the Spey, all began as
military engines.

79 Among Rolls’ current commer-
cial engines, none has a direct lineage in a military
predecessor, but strong military R&D programs and
sales, especially to the Middle East, contributed to
Rolls Royce’s recent recovery in the commercial
engine business. SNECMA has benefited from
combined civil and military sales of the CFM-56 just
as GE has.80 GEC of the United Kindom is
developing a heads-up-display (HUD) combined
with an infrared sensor to create a so-called ‘ ‘syn-
thetic vision system” for use on commercial aircraft.
The needed technologies came out of military
developments for night flying.81 The Transall mili-
tary transport collaboration between France and
Germany ran from the late 1950s until the early
1970s and provided both specific technical syner-
gies and broader business synergies with the com-
mercial sides of the companies involved.

Some differences between the European and U.S.
defense businesses affect the ability of commercial
aircraft manufacturers to realize benefits from their
military work. On the negative side, European
governments have spent less on military aircraft than
the U.S. Government, and military R&D has been a
lower percentage of procurement, creating fewer
opportunities for spillovers to the commercial side

of the business. Duplication of R&D among various
countries, each wanting to maintain autonomous
defense production capabilities, has led to inefficient
use of total European military R&D funds, resulting
in fewer opportunities for commercial spin-offs than
if the countries’ R&D programs had been coordi-
nated. European governments have spent less on the
development of bombers, tankers, and military
transports, which generate the most benefits for
commercial aircraft.

On the positive side, European military exports
are a greater percentage of total military production,
partly compensating for lower domestic sales. Fur-
ther, a higher proportion of the funds spent on
military aircraft in Europe go to the same companies
that build commercial planes than in the United
States, which has many dedicated military contrac-
tors. As table 8-5 shows, total military production of
all the Airbus members (excluding the rest of
Daimler-Benz) is comparable to that of Boeing and
McDonnell Douglas, and the reliance of these firms
on military sales is higher than Boeing’s, though not
quite as high as McDonnell Douglas’.

European governments have mostly paid to de-
velop military aircraft domestically rather than
licensing from the United States. This practice has
generated more commercially useful design and
development capabilities than licensed production.
The generally close relationships among European
governments and their aircraft manufacturers create
an atmosphere of trust in which companies are given
substantial flexibility in the organization of their
military work, leaving them more free than U.S.
companies to achieve possible commercial-military
synergies.82 Consolidation has left most countries
with only one manufacturer in each product cate-
gory, which increases the bargaining power compa-
nies have in concluding contracts with their govern-

Table 8-5-Revenues From Military Aircraft and
Related Sales, 1989

Military Percent
Company salesa of total

MBB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783 47.0
Aerospatiale b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,335 33.5
British Aerospace . . . . . . . . . . . . . . . . . . . . . . . . 3,470 53.6
All Airbus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,588 46.1
Boeing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,361 23.4
McDonnell Douglas . . . . . . . . . . . . . . . . . . . . . . . 5,919 55.5
aln dollars.
bln~~es  some nonmilitary government sales.

SOURCE: Company annual reports.



358 . Competing Economies: America, Europe, and the Pacific Rim

ments. This may enable firms to achieve higher
profits on military work, and those funds may then
be used to finance commercial programs.83 Finally,
most of the European companies interviewed for this
study appear to do as well or better than U.S. firms
at combining military and civil overhead functions,
reducing costs.

Government Funding for Civil
Aeronautical R&D

Civil aeronautical R&D in Europe is similar to
that in the United States. The Deutsche Forschungs-
und Versuchsanstalt für Luft- und Raumfahrt (previ-
ously DFVLR, now DLR) in Germany, Britain’s
Royal Aircraft Establishment (RAE) and the Office
National d’Etude et de Recherches Aerospatiale
(ONERA) in France all perform functions similar to
NASA’s aeronautics program.

84 They supply some
of Europe’s largest, most expensive research and test
facilities and conduct research in areas in which
firms would otherwise underinvest. These activities
generate some competitive benefits for European
firms, but the benefits are limited by the same
difficulties NASA faces. Also, their combined
aeronautics budget is smaller than NASA’s, and
redundancy among the three organizations reduces
their effectiveness. The prospects for increased
cooperation are good. While the benefits to Euro-
pean manufacturers of government-funded technol-
ogy programs are unlikely to equal those for U.S.
manufacturers, at least they are likely to increase
from the level they are at now.

Export Assistance

Finally, European governments have helped their
aircraft manufacturers export. In Europe, as in the
United States, export financing has become much
less important in the last decade than it once was.
However, before the Large Aircraft Sector Under-
standing (LASU) agreement and the improvement of
commercially available export financing, European
governments helped aggressively. Until the late
1970s, Airbus sold so few planes that each sale was
critically important. One order could represent a
year’s production. These circumstances drove Air-
bus to offer extreme deals to win orders. Even now,
U.S. companies claim Airbus can offer better deals
than they can because of the government support the
members receive. European governments are also
involved in providing offsets as sales incentives,
whereas the U.S. Government refuses to become

involved in such practices. Desirable landing rights
for purchasing countries’ airlines and development
assistance to poorer countries are the most com-
monly cited examples.

Overall, Airbus deserves credit for the technical
excellence of its aircraft and its improvements in
production efficiency and product support. How-
ever, the importance of direct financial supports,
other direct supports, and indirect benefits such as
civil/military synergies are so great that it is fair to
say that Europe has bought itself an aircraft industry.

CONCLUSIONS
The principal lesson of this study is that, for

governments that believe some industries are more
important to national welfare than others, many tools
are available to speed the development of those
industries. Some of the means of promoting devel-
opment described here are expensive, and the task of
weighing the cost of acquiring the desired industry
against the benefits derived must be done carefully.
In many cases, government supports have undesired
side effects that undermine the intended positive
effects. However, others cost little and all that is
required of a government is the will to employ them.
Sometimes, actions the government would take
anyway naturally help the competitiveness of a
desired industry, and all that is needed is that the
government not prevent the benefits from accruing.
Without doubt, effectively supporting an industry is
difficult. However, as the world’s aircraft industries
show, it is possible.
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ftom IMF, International Financial Statistics Yearbook, 1989 and BEA’s
GNP deflators.
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French Govcxnment  f~ced 60 percent of the development costa,
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borrowed. Representatives of Aerospatiale,  personal camnunicatiou
Oct. 16, 1990.

70 Withthenationalization of BACand Hawker-Siddeleyin 1977,
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formed BAe was privatized  in 1982, it once again became eligible for
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chance that the government will recoup its funds, and that the project is
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not to provide hojokin. Keith Hayward, Government and Bn”tish Civil
Aerospace (Manchester, U.K.: Manchester University Press, 1983), pp.
196-197 and representatives of the Department of Trade and Industry,
personal communication Oct. 8, 1990.

71 This is the Gelhnan Research associates estimate. Keith
Hayward estimates that roughly $1 billion had been repaid by 1986. The
Economz”st reports that “Every time an Airbus A31O flies off to join an
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Associates, “An Economic and Financial Overview of Airbus Indus-
tries, ” Sept. 4, 1990, prepared for the I.nternational Trade Adrmms“ “ tratio~
U.S. Department of Commerce, pp. 2-3, Haywar~ 1986, op. cit., p. 52,
and “Dissecting Airbus,” The Econonu”st,  Feb. 16, 1991, p. 51.

72 Gellman Research Associates, op. cit., p. 2-2.

73 Keith Hayward, “EuropearI  Civil Aerospace,” contractor
report for the OffIce of ‘lkchnology Assessmen4 November 1990, p. 69.

74 Gelhnan Research Associates, op. cit., pp. 2-11.

75 AirFrancehas A300s, A 310s, and A320s, but no 757s or 767s.
Air France does have some 737s and 747s, but Airbus makes no planes
of comparable sizes to compete with these. Air France also has some old
727s, but these were bought before the equivalent Airbus aircraft had
entered production.

76 Hayward, International Collaboration in Civil Aerospace, op.
cit., p. 53.

77 ‘Tb help compensate for the French Government’s pressure on
Air France to buy the GE/SNECMA engines for their A31OS, Pratt
offered the following package: rebuilding the Pratt and Whitney engines
on Air Fmnce’s  747s at a value of $25 rnillio~ setthg up anew engine
maintenance shop at Charles de Gaulle airport, and providing direct
offsets to French subcontractors of 30 percent of the value of the A31O
engines (including those sold to other airlines) including turbine disc
forgings, machine tools, and bearings. It was not enough. “Inside the
Airbus Engine War,” The Economz”st, Oct. 13, 1979, p. 81.

78 Hayward, “European Civil Aerospace,” op. cit., pp. 23-24.

79 The Avon was developed for the Hunter military jet and was
also used in the Wliant bomber. Commercially, the engine was used in
later Comet models and the French Caravelle.  The Olympus was
developed for the Vulcan bomber and then was upgraded for supersonic
use and a&pted on parallel tracks for the TSR-2 bomber and the
Concorde (though its adaptation for civil use proved more difficult than
initially expected). The Spey was fwst developed for a number of “
military aircraft, which were canceled in 1957. Rolls privately flnauced
a civil version, which was used in the Triden4 and the original military
vemionwas ultimately used in the British F-4s bought in the early 1960s.
Keith Hayward, letter to OTA staff, Feb. 11, 1990, p. 7.

80 Since the CFM-56  program beg- the U.S. Govemment has
sometimes been a bi~er  SNECMA customer than the French Gover-
nment.

81 “UK’S GEC Develops Airliner HUD,” Flight International,



362 . Competing Economies: America, Europe, and the Pacific  Rim

Oct. 31-Nov. 6, 1990, p. 17.

82 In contrast to the United States, where military aimraft
manufacturers often state that DoD procurement rules hinder or prevent
them from achieving synergies between their military and commercial
products, all the European contractors interviewed for this study stated
that they faced no such barriers. The government-owned fm pointed
out that since any increased profits would only return to the government,
the government would be silly to prevent f- from achieving synergies
where possible. This close relationship between government and
industry is more pronounced in Germany snd France than in Britain.

83 For example, the British Ministry of Defense (MoD) has
difllculty exercising cost control over Rolls Royce since there is no

domestic alternative source of supply. Rolls Royce officials state that
MoD has threatened to shift procurement contracts to U.S. suppliers but
hasneveractually  done so (though one small service contract was shifted
to a U.S. competitor). Representatives of Rolls Royce, personal
communication Oct. 10, 1990. The inability of the MoD to wield a
credible threat of removing work from Rolls Royce plants may enable
Rolls to generate higher profit margins on MoD contracts than U.S.
companies can. These higher profits iiom military production could be
used to hold down commercial prices or to fund higher levels of R&D.

84 The ME and ONERA are funded from defense budgets while
DLR is funded from civil sources.
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balance of trade, 11
capital investments, financing, 8, 17
foreign direct investment, 90
national aids to industry, 228, 354, 355
patents, 210
prices and exchange rates, 45
R&D, 212,214

Government contracts and procurement, 25-26,31, 32, 34, 59,
69-71, 131, 135, 157-163

aircraft industry, 158, 159, 341, 344, 345-347, 351, 352,
355-356,357-358

automobiles, 26,70-71, 159
bilateral agreements, 157, 159, 160-162,274-275,276-277
capital investment financing, general, 8, 17, 44-45, 243,

245-246
DoD, 69-70,71, 109, 158, 159,279,345,346
DOE, 158
employment-related set asides, 159
European, 70,162,163,196,197,198 -199, 222,353,355-356
foreign aid, tied, 59, 166-168
GATT, 26,70-71, 157, 159-162, 198-199,277,281
GNT and, 159
Japanese, 32,70, 131, 134, 157,270,272-278,351
Korean, 318,320
military technology, general, 69-70, 157-160,279,280,281
minority set asides, 157
R&D and, 70,71,324,345,346
small business set asides, 159, 160, 199, 221
standards, 71,85, 109, 195, 199
State and local governments, 71, 158-159, 160, 162
supercomputers, 70, 158,270,272-278

Government role, general, 14,41-43,62-78
advisory bodies, 15-16,25,72,73
aircraft industry, 341-358
education, support for, 17-18, 31, 46-47, 50, 240, 247-248,

252,273,274,275,312-313, 317-318,325
financial risk sharing, 23-24,25,64,65,68-69, 342-344,348,

349-351,353-354
joint ventures with industry, general, 14,24,26,41,42,49,53,

62-67,71-78
laboratories, 19,49,273,279
national aids to competition, 7, 13, 191, 202-203, 219,

228-230
see European Community; Export promotion and control;

Funding; Industrial targeting; Laws; Local government;
Nationalized industries; State government; Taxation;
specific departments, agencies, and programs

Gross domestic product
European, 196
foreign trade indicators and, 11

German, 11
Japanese, 5,68,295
Korea and Taiwan, 295,297

Gross national product
European, 31, 164,208
export promotion and, 164
foreign direct investment and, 26
foreign trade indicators and, 4,6
government procurement and, 159
Japanese, 243,349
Korean, 313
Taiwanese, 322,323

Hampshire Instruments, Inc., 67
High Speed Computing System for Scientific and Technological

Uses Project, 32,265-268
Historical perspectives

aircraft industry, 345, 348-350, 353, 355, 356
currency values, 6, 45
Europe, 191, 193,203-204,205-206, 208,209
Federal aid to industries, direct, 25,69
Federal organization, 77
foreign direct investment, 26, 85, 88-93,96, 100, 102, 104,

108,305
GATT, 28-29, 128, 129, 131
Japanese, competition controls, 7-8,219,240
Japanese, post-War, 5, 10, 31, 32, 33, 123-124, 205-206,

239-252,260-270,279, 349
Japanese, pre-War, 239-240,242,246
Korea, 295-321
supercomputers, 254-255, 260-264
Taiwan, 321-334
U.S. trade policy, 52,54, 117, 119-120, 121, 167-168,345
U.S. trade deficit, 136,241
U.S. wages, 3-4

Hitachi, 254,272,278,279,281, 320
Honda, 329
Human resources, 13, 17-18,45-47

see also Education and training; Job training and aiding
Hyundai, 315,320,321

IBM, 88,222,253,254,260-261, 262,263,268-269,272, 281,
327,331

ICL, 222
Imports, 155-157

domestic content requirements, 57-58, 65, 95, 199, 204,
323-324

import dependence, 11-13
Korea and Taiwan, 300,302,303,304,308, 316
licenses, 200-202
multinational firms, affiliates and, 27,32,86,90,97-98, 101,

106-108
quotas and tariffs,4, 20,30,117,118,121,127, 128,146,193,

198,206-208,243,244, 277,308-309,316,322-323
see also Countervailing duties; Dumping; Protectionism

Income, 3-4
poverty, 46
profits of direct foreign investors, 104-106
see also Wages and salaries

Industrial capacity and utilization, 11-12,245
Industrial Development Law (Korea), 307
Industrial Research and Development Advisory Committee, 220
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Industrial targeting, 9-11,29,32,53,72-76, 117, 197-198
European, 7, 13, 191,202-203,219,228-230, 341,352-358
French, 194,228,230
Japanese, 9, 10,29,32,53,239,244-252, 264-281,349-352
Korean, 307,314-321,332,333
Taiwanese, 327-332,333

Informatics, see Computers and computer science
Information Promotion Agency, 251
Institute for New Generation Computer Technology, 268
Insurance

employee health, 123
export assistance, 58, 165-166

Intellectual property, 19,50
Korea, 131,312
Taiwan, 326,330
see also Patents

Interest rates, 17,45,68,243,252,262, 310-311,354-355
International agreements

aircraft industry, 349, 358
CoCom, 60,62, 168, 170-174
computers, 217
EFTA, 212,222
foreign aid, 22,59
OECD, 28,85,196,243,349
semiconductors 11, 12
technology, 216-217,222
see also Bilateral agreements; European Community; General

Agreement on Tariffs and Trade
International Aircraft Development Funds, 350
International Monetary Fund, 308
International TradeAdmini“ “ tration, 11,99, 146, 163, 164
International Trade Commission, 56, 124, 155-156

antidumping, 143, 144, 145, 148, 149, 150, 154
antitrust, 226-230
European actions, 199

International Trade Organization, 54, 128
Investments

domestic, 86,326
industrial targeting and, 10
see also Capital investments; Foreign direct investment

Israel, 122, 159

Japan, 3,5-7,31-33,43,239-281
aircraft industry, 35, 251,341, 349-352
automobiles, 28, 57, 58, 91-93, 94, 101-103, 107, 122, 148,

156,205-208,242,246-248, 250,251,271-272,315-316,
327,328,329

bilateral agreements with, 205-207,274-275,276-277
capital investments, financing, 8, 17,68, 100,243, 245-246,

252,279
cartels, 12,244-245,250-251,262
competition controls, 7-8, 219,243, 248,251,252,264
computers, 32, 123-124, 127-128, 152, 157, 205, 209, 251,

252,256-279,280-281
cultural factors, 31,219,250,252, 270-272
currency, 241,242,246,247, 260,295, 304-305
dumping, 11-12,57, 139, 146-148, 199,203-205,248
economic cycles, effect on, 10, 12,244,247,250
educational system, 31,50,240,247-248,252, 273,274,275
electronics general, 42, 57,74, 90, 150, 203, 228, 243, 248,

252
employment issues, 250-251

Europe ViS-á-ViS, 191-192,200,201-202, 203-208,209,210,
216-219,222

export promotion by, 58,59, 166
exports to, promotion of, 165
financial factors, general, 243-245, 247-248, 261-262, 265,

279,289-291
foreign aid, 167
foreign direct investment by, general, 32, 242, 305-306,

315-316,327,328,329
foreign direct investment by, in U.S., 86,87, 89,90,91-95,

97-101, 102-103, 104-107, 108, 111
foreign direct investment in Japan, 12,58,86,100,108,242,

246,247,249,260-261
GATT, 243,277
government procurement, 32, 70, 131, 134, 157, 270,

272-278,351
history, competition controls, 7-8,219,240
history, post-War, 5, 10, 31, 32, 33, 123-124, 205-206,

239-252,260-270,279, 349
history, pre-War, 239-240,242,246
industrial targeting, 9, 10,29,32,53,239,244-252, 264-281,

349-352
keiretsu, 12-13,32,95,226,243, 261,270-271,272,279, 334
Korea and Taiwan, relations with, 304-305, 311, 314-316,

328,329,333
loans, 241-242,243,244,245, 262,279,350
politics, 250,278
price controls, 7, 11-12,45,99,203-204, 240,244-245,262,

264,275-277,278,295
protectionism, general, 13, 54-55, 136-138, 240, 242, 244,

245,247,249,253,260, 261
R&D, general, 8, 123,251,252-264,265-270
savings, 240, 243
semiconductors, 11, 12,25,54-55,68,69,99, 127-128, 132,

136,137,139,152-153, 205,209,218,219,219-250, 252,
263-264,275,278

standards, 247, 269
steel, 103, 244-246
supply industries, 222,242, 247
tax incentives, 8,32,243,244,245,247, 262
technology, diffusion of, general, 18,28,47,48-49,98,244
technology, general, 7,8,98,242,247
telecommunications, 32, 137, 262, 263-264, 268, 273-274,

278
television, 28,248, 122, 124,248
trade balance with U.S., 136
universities, 31, 50, 240, 247-248, 252, 273,274, 275
wages, 5, 32
see also Ministry of International Trade and Industry

Japan Development Bank, 241-242,245,262,350
Japan Electronic Computer Co., 261-262,270
Japan Information Processing Development Center, 269
Japan Telegraph and Telephone Co. (NTT), 262,263-264,268,

273-274,278
JESSI, 214-215,218,220,222, 225,226
Job training and aiding, 17-18,46-47, 137

apprenticeships, 46,47
foreign affiliates, 102, 108

Joint ventures, 330
aircraft industry, 13,34,35,68, 192, 197,225,229-230,341,

347-348,352,353,354, 355,356-357,358
automobile industry, 86, 206, 314, 327, 328
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governme nt/industry, 14,24,26,41,42,49,53, 62-67,71-78
legal issues, general, 19
multinational and domestic firms, 86-87, 98, 108, 110, 136,

216,261,315-316,319, 327,328,331
Sematech, 14,24,26,42,54,64-65, 74,99, 109, 154
small businesses, 108
see also Advanced Technology Program

Keiretsu, 12-13,32,95,226,243, 261,270-271,272,279, 334
Kia, 315
Korean, South, 3,8,29,33-34,57, 123,295-321,332-334

automobiles, 314-316, 333
capital investment, 8, 17,68, 100, 311,316, 317,319, 320
chaebol, 310,315, 320,321, 329-330,334
computers, 318-319
currency, 307-310,315
dumping, 308
educational system, 312-313,317-318
electronics, 314, 316-321
export promotion and control, 58, 165-166
financial factors, 309-311,313,314
foreign direct investment, 305-306,310-311, 312,317,319,

320,332-333
government procurement, 318, 320
industrial targeting, 307, 314-321, 332, 333
intellectual property, 131, 133
Japan, relations with, 304-305,311,314-316, 328,329,333
loans, 307,310,311,314
nationalized industries, 318, 321, 334
p o l i t i c s ,  2 9 5 - 2 9 6 , 3 0 7 - 3 2 1 , 3 3 4

prices and price controls, 295,315,319
productivity, 314,315,316
protectionism, 296,308-309,316,334
R&D, 298,312-314,317,318-319, 320,333
semiconductors, 295, 316-321, 333
small business, 314
suppliers, 308, 315
taxes, 313,314,316
technological innovation, general, 297,311-314,332-333
technology transfer and diffusion, 302-303, 311-312, 314,

316,318,319,333
telecommunications, 318,320
wages, 316

Korean Institute of Electronics Technology, 317-318,320
Korean Trade Promotion Corp., 310
Korean Traders Association, 310
Kubota Ltd., 94

Labeling, 163, 165
Labor costs, 147,314,315
Labor-management relations, 102, 103,247,316
Law on Temporary Measures for Promoting the Machinery

Industries (Japan), 247
Laws, specific Federal, 124-125, 126

Buy American Act, 159, 160, 162
Defense Appropriations Act, 160
Export Admlnls“ “ tration Act, 59, 168-169, 170
Export Enhancement Act, 60,61, 170, 171
Export-Import Bank Act, 166
National Cooperative Research and Development Act, 76
Omnibus Trade and Competitiveness Act, 70, 73, 109,

161-162,275

Technology Transfer Act, 49
Trade Act, 21,22,54,62, 124-126, 130-136, 154, 155-156
Trade Agreements Act, 160

Laws, specific foreign
Aircraft Industry Manufacturing Law (Japan), 349
Aircraft Industry Promotion Law (Japan), 352
Electronics Industry Promotion Law (Korea), 317
Foreign Capital Inducement Law (Korea), 311
Foreign Exchange Control Law (Japan), 242
Foreign Investment Law (Japan), 242,261
Industrial Development Law (Korea), 307
Law on Temporary Measures for Promoting the Machinery

Industries (Japan), 247
Single European Act, 193,224

Legal issues
confidentiality, 151
technology transfer, 19
see also Antitrust laws; Intellectual property; Litigation

Licenses and permits
Europe, 200-202
import/export, 59,60-62, 134, 168-175
multinational corporations, 216, 314
of patents, 19,49,50,260, 268-269, 311-312, 316,333,351

Light Age, Inc., 67
Litigation, 140-154, 193, 195

European Court of Justice, 195,229
foreign direct investors, 94,98-99, 109-110
supercomputers, 268-269

Loans
European, 191, 193,354-355
export assistance, 58, 165-166,310,311
foreign aid, 59, 167
governme nt risk-sharing, 68-69, 241-242, 350
interest rates, 17,45, 68, 243, 252, 262, 310-311, 354-355
Japanese, 241-242,243,244,245, 262,279,350
Korean, 307,310,311,314
Taiwanese, 323,325-326
U.S., 58,59, 118, 124, 163,165-166,348

Local government
foreign investment promotion, 87
procurement, 71, 158-159, 160, 162

Lockheed, 342,348,354
Lufthansa, 356

Machine tool industry, 18-19,48,49,67, 150,228,295
Making Things Better: Competing in Manufacturing, 16,17,44,

68, 117
Malcolm Baldrige National Quality Award, 19,50-52
Management and managers, 99-100, 102-103, 108
Materials sciences

European, 209,213,217,218,219, 220,223
superconductors, 53, 124
see also semiconductors

Matsushita Communication Industrial Co. Ltd., 98
Mazda, 315
McDonnell Douglas, 35,217,230,343,354,355
McDonnell Douglas Electronic Systems Co., 67
Mega project, 214,215
Mergers, see Business acquisitions and mergers
Microelectronics & Computer Technology Corp., 66
Middle East, 87
Military technology, 122,279
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aircraft, 158, 159,341, 344,345-347, 351, 352, 357-358
commercial synergies, 69-70, 154, 341, 344, 345-346, 351,

352,357-358
export controls, military, 23, 29, 60-62, 168, 172, 173, 175,

323,346
foreign direct investment, restrictions, 87, 109-110
Japanese automobile industry, 246
procurement, 69-70, 157-160,279,280,281
see also Department of Defense

Military training, 46-47
Ministry of International Trade and Industry, 11-12, 16,31,33,

35,43, 127-128, 136, 177, 219, 228, 240-253 (passim),

260-261,263,265-278, 350-352
foreign direct investment, 87,97,99-100, 101,242,243

Minorities
education, 18
employment, 46
governme nt procumbent, set asides, 157

Mitsubishi, 315-316,329
Models, trade, 119, 121, 122-123, 150
Most-favored-nation status, 122
Motor vehicles, see Automobile industry
Multinational companies, 26-27,216

foreign affiliates, import practices, 27,32,86,90,97-98,101,
106-108

foreign affiliates in U.S., 26-28, 106-108
joint ventures involving, 86-87,98, 108, 110, 136,216,261,

315-316,319,327,328, 331
see also Foreign direct investment

Mutec, 151

National Academy of Sciences, 168, 174-175
National Advisory Committee on Semiconductors, 15, 25, 72,

73
National Aeronautics and Space Administration, 9-10, 23-24,

34,64,74,279,280,281, 341,344,345,347-348
National Aerospace Laboratories, 351
National Center for Manufacturing sciences, 19,66
National Committee on Semiconductors, 69
National Cooperative Research and Development Act, 76
National Institute of Standards and Technology, 24, 51, 52,

74-75
see also Advanced Technology Program

National Intergroup, Inc., 103
Nationalism, 199,261

Buy American preferences, 157, 159, 160, 199
domestic content requirements, 57-58,65,95,199,204, 207,

315,323-324
patiotism, 17,157, 159, 160, 195,333

Nationalized industries
European, general, 162,230,352,358
Korean and Taiwan, 318,321,328,330,334
U.S., 70, 162
utilities, 162, 199

National Label Co., 151
National Science Foundation, 47,50,63,73,279,280
National Steel Corp., 103
National Storage Industry Consortium, 66
NEC, 254,255,258,270,272, 273,275,278,279,281
Netherlands, 214,229
New Information Technology Project, 269
New United Motor Manufacturing, Inc., 86, 102-103

New Zealand, 122
Nicolet Instruments Corp, 98
Nippon Sanso, 98-99, 109-110
Nissan, 314,316,327,329
NKK, 103
Nonvolatile Electronics, Inc., 67
Norway, 135

Office of Science and Technology Policy, 73,77,280
Oil shocks, 241,245,250,315
Omnibus Trade and Competitiveness Act, 70,73,109,161-162,

275
Organizational factors, 15-16,71-73,76-78

business consortia, 46,65, 66,87, 192,209,224,225,320,
351-352

chaebol, 310,315, 320,321, 329-330,334
EUREKA, 9,31,211-212,214-215, 217,222,223-226
European, general, 217
government bureaucracy, 240, 241
job training, 46
keiretsu, 12-13,32,95,226,243, 261,270-271,272,279, 334
management and managers, 99-100, 102-103, 108
trade associations, 46
vertical integration, 68,217, 218, 255, 278-279
see also Joint ventures

Organization for Economic Cooperation and Development, 28,
85, 196,243,349

Overhead, 147

Parts, see Suppliers
Patents, 210-211,240,249

licensing, 19,49,50,260,268-269, 311-312,347-348,351
Patriotism, 17, 157, 159, 160, 195,333
Philips, 214-215,331
Planning, economic, 16,4243,44,62-65,71-78

advisory bodies, 15-16,25,72,73
Korea and Taiwan, 8,9,312-313,324,325

Politics, 41,45, 123, 168
European, 195,215-217,224,228
foreign investors, 95,99, 109
Japanese, 250,278
Korea, 295-296,307-321,334
Taiwan, 295-296,322,333,334

Pontiac, 315
Postal Service, 26,70-71,243
Poverty, 46
Pratt & Whitney, 217,344,346,355-356
Prices and price controls, 45, 118,350

Buy American preferences, 157, 159, 160, 199
cartels, 12, 118, 244-245, 250-251,262
customs value, 127
European telecoms, 216
foreign direct investors, 106
Japanese, 7, 11-12,45,99,203-204, 240,244-245,262,264,

275-277,278,295
Korea and Taiwan, 295,315,319,328
subsidies, 14,21,42,52,55, 117, 124, 138-143
supercomputers, 258-259,262,264,275-278
see also Dumping

Procurement
private sector, 270-272,280-281
see also Government contracts and procurement



Index ● 373

Production and productivity, 11-12,22
costs and trade, 120
domestic content requirements and, 57,315
industrial capacity and utilization, 11-12, 245
Korean, 314, 315,316

Profits
dumping and, 152
foreign direct investment, reinvestment, 104-106

Protectionism, 8,21-22,29,55-57, 117-118, 121, 122
agricultural products, 122, 250
developing countries, 9
European, 195, 196-197,203,205-208, 209
industrial targeting and, 10
infant industry, general, 123-124
Japanese, 13,54-55, 136-138,240,242,244, 245,247,249,

253,260,261
Korean, 296,308-309,316,334
steel industry, 122-123
Taiwanese, 296,322-323,328-329, 334
textiles, 122-123
U.S., general, 14,41

Public opinion
Japanese, 43
patriotism, 17,157, 159, 160, 195,333

Quality and quality control, 42
awards, 19, 50-52
see also Standards

RACE, 209,218,221,223
RCA, 263,330
Reagan Admini“ “stration, 127, 274
Recession, see Economic cycles
Reconstruction Finance Corp., 25,69
Regionalism 122, 192
Regulations

antidumping/countervailing charges, 140-154
nontariff barriers, general, 163
see also Licenses and permits; Standards

Research and development
academic, 50,219,273,274, 275
aircraft, 9-10,23-24,34,64,74, 217,279,280,281,341, 342,

343-348,350-358
computers, 32,65, 66, 67, 251, 252-264, 265-270, 277-278,

279-281,318-319,331, 332
consortia, 46, 65, 66, 87, 192, 205, 209, 224, 225, 320,

351-352
DARPA, 25,43,63,64,65,279,280
electronics, general, 66-67
European, 8,24-25,26,31,88, 192,209-226,228
Federal role, U.S., 9-10, 13,20,23-25,53,62-65
foreign direct investors, 24-25, 26, 28, 65, 87, 88, 93-94,

95-96,98, 101, 108, 110
free market economies, 8
funding, 24,32,34,49,63,64,65, 66,67,95-96,252,254,

263,264,267-270,277-278, 279,280,298,313,314, 318,
320,325-326,327,346-348

generic technologies, 63, 110, 192
Germany, 212,214
government procurement, general, 70, 71, 324, 345, 346
Japanese, general, 8, 123,251,252-264,265-270
Korean, 298,312-314,317,318-319, 320,333

NASA, 9-10,23-24,34,64
semiconductors, 14, 24, 26,42, 54,64-65, 74, 99, 109, 154,

205, 209, 214-215, 217-218, 219, 220, 222, 225-226,
317-319,330-332

small businesses, 18-19,47,48, 117, 209, 220-222
standards, 24-25, 26, 65
subsidies and trade, 149, 152-153, 154
Taiwanese, 298,324-327,330-332, 333
as trade externality, 121
U.S., general, 13,14,24,26,28,43,62-63, 66-67,74-75,110,

118
see also Advanced Technology Program; Framework Pro-

gram; ESPRIT; EUREKA; Technology transfer and
diffusion

Research and Development in Advanced Communications in
Europe Program, 71

Rolls Royce, 342

Saginaw Machine Systems, Inc., 67
Salaries, see Wages and salaries
Samsung, 316
Savings

American, 17,44,45,86, 136, 137
Japanese, 240,243
Korean, 322
Taiwanese, 323

Science and Technology Advisory Group, 324-325
Sematech, 14,24,26,42,54,64-65, 74,99,109, 154
Semiconductor Industry Association, 127
Semiconductors, 11-12,15,25,68,69,249-250

DoD, 69,73
European, 30,95,192,198,199,203, 204,205,209,214-215

218,220,222,225-226
exports, 59, 127-128
Japan, 11, 12,25,54-55,68,69,99, 127-128, 132, 136, 137,

139,152-153,205,209, 218,219,249-250,252, 263-264,
275,278

Korea, 295,316-321,333
National Advisory Committee, 15,25,72,73
patents, 249
R&D, general, 14,24,26,42,54,64-65, 74,99,109,154,205,

209,214-215,217-218, 219,220,222,225-226, 317-319,
330-332

Sematech, 14,24,26,42,54,64-65, 74,99,109, 154
Taiwanese, 329-332
U.S., 69,73,99, 109, 127-128, 152-153, 154

Semiconductor Trade Agreement, 11, 12
Semi-Gas System, 98-99, 109-110
Siemens, 214
Single European Act, 193,224
Small and medium-sized businesses

awards, 51
European actions, 209,220-222,228
foreign trade, assistance, 145, 157
government procurement, set asides, 159, 160, 199,221
joint ventures, foreign partners, 108
Korean, 314
Taiwanese, 321,324,326-327,329-330, 331
technology development and diffusion, 18-19, 47, 48, 117$

209,220-222
Small Business Adminis“ “ tration, 209
Smith Corona Corp., 148-149
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SNECMA, 356,357
Social factors, 14, 118, 157,250,325

mergers, 227
see also Cultural factors

Soviet Union, 60,62, 168
Special Drawing Rights, 159
Sperry Rand, 261
SPRINT, 221
Ssang Yong Motors, 315
standards

domestic content requirements, 57-58,65,95,199,204, 207,
315,323-324

European, 57-58,95, 195, 199,200-202,204,207, 223-224
export controls, 170-171
foreign direct investment and, 57-58,65,85,95, 109-111
government procurement, 71, 85, 109, 195, 199
Japanese, 247,269
labeling, 163, 165
R&D funding, government, 24-25,26,65
as trade barriers, general, 20, 136, 137-138, 163
U.S., 348

Standards of living, 3-4,42, 108, 120, 121
European, 210,213
German, 11
Japanese, 32

State government
foreign investment promotion, 87
procurement, 71, 158-159,160, 162
technology extension, 18,46,4748

Steel industry
Japanese, 103,244-246
protectionism, 122-123

Stellar Computer, 94
Stocks and shares, 279
Supercomputers, 26,32,64, 128, 131, 134, 157,253-281

government procurement, 70, 158,270, 272-278
Superconductors, 53, 124
Suppliers, general

education of suppliers by manufacturers, 47
Japanese, 222,242,247
Korean, 308,315
vertical integration, 68, 217, 218, 255, 278-279

Sweden, 47

Taiwan, 3,8,33-34, 127, 133,295-306,321-334
automobiles, 327-329
capital investments, 325-326, 327
computers, 331, 332
currency, 322, 324
exports, 33,297-300,301-305,322, 328,329
financial factors, 322,323
foreign direct investment, 305-306, 321-322, 323-324, 327,

328,329,331
industrial targeting, 327-332, 333
intellectual property, 326, 330
Japan, relations with, 304-305,328,329,333
loans, 323,325-326
nationalized industries, 328, 330, 334
politics, 295-296,322,333,334
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