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Crisis management results in ad hoc solutions to such diverse matters as .
trade, anti-trust and military procurement. Foreign competition aggressively

3 and successfully pursues the world market. This may have criticat - - -~ ..~
= implications for our economic well-being and national security. The success
. of aircraft industrial policy in Japan and France suggest that a structure for
policy coordination is needed. :
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L~ Day O. Mount, Dept of State Coordinated Policy for the Aircraft
N John T. Slaughter, Jr., Col, USAF Industry
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ABSTRACT
:‘
: Problem Statement: There are a broad range of government policies that affect
> the aircraft industry, yet there is no central focus for policy coordination.
¢

1 Findings/Conclusions:

- 1. Commercial aircraft sales are important to national defense.

2. Commercial sales are threatened by foreign competition. Foreign
governments either own, dominate or subsidize their aircraft industry. They
actively use comprehensive, targeted policies to marshall resources for

. international competitiveness. Their success is increasing.

. 3. A lack of coherent goverrment policies is costly and harms competitiveness.
N 4. i:c is not desirable to exactly duplicate the governmerit-directed

= industrial policies of Japan and France in this country, but coordination is -
.. needed.

Recommendations: A government unit of ten persons or less should be
established to host a forum for information exchange, sectoral forecasting and
discussion of long-term policy implications. This unit should be permanent :
and .report to the President and Congress. The objective should be to build a ;
consensus for individual action by government agencies, legislative .
committees, companies, unions, banks, universities and the media. Actions to o
be considered should deal with research, technology innovation, procurement,
trade, mobilization, taxes and other indirect subsidies, employment and .
training, and anti-trust. This paper suggests changes in many of these areas. ‘
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EXECUTIVE SUMMARY

':,l*:'JNI "' AN

This paper investigates the need for a coordinated government policy for
the gircraft sector and suggests what that policy might be. Four areas were {
researched: (1) the current state of the aircraft industry; (2) the range of
existing policies that affect the industry; (3) staff studies of French and
Japanese industrial policy and some lessons learned; (4) a case study of the
Airbus Industries' success in the marketplace.
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N The aircraft industry is vitally important to the economic well-being and
national security of this country. Civil aircraft sales constitute about half
of the industry's yearly dollar volume and lead directly to cost-effective

o national security. Such business generates research funding that can have

. important military application. It also forms a critical part of the
mobilization base. Its international sales are vital for commercial success
and yield our second largest net export account, sustaining our national
prestige and high standard of living.

.r....'.
Pl aV Y

Yet the industry faces grave challenges in its cammercial markets from™ =
foreign competition that is either government owned, dominated or subsidized.
This threat means not only loss of American jobs, but a loss of technical
leadership and loss of a source of innovation for our entire industrial base.
Indeed, American defense strategy relies on this technical leadership for
military superiority on the battlefield.
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' The federal govermment has a diverse range of policy tools, laws,

o regulations and practices that affect the aircraft industry. Most of these
were created in reaction to short term stimuli and without analyzing the long
range implications. Moreover, there is no central focus for these policies
and no forum to discuss their effect on national security and international
competitiveness. The result is a lack of understanding of the broad issues
and long term trends. This is particularly important for industries such as
aircraft manufacturing, where policy initiatives take seven to ten years to
generate change in new products. A different approach is needed.

NONNE NN

The Japanese and French have a long history of coordinating government
actions in broad industrial policies for indicative planning. These policies
are pro-active in promoting trade, production efficiency, technical innovation
and market strategy. Over the past 30 years, this approach has borne fruit in
economic independence and growth. Failures have been many and in some cases
spectacular. Yet in the long run the trends show overall success. It is
apparent these countries have learned from their failures and have prospered.
-~ The recent recession and social and political policies cloud this picture for A
: France, but that is not the subject of this paper. Other examples such as
Korea or Taiwan could be used to show the success of industrial policy.
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Nevertheless, one of the major conclusions of this paper is that it is not
desirable or necessary to duplicate these foreign models in this country.
Much has been written about the merits of broad national industrial policy and
about the merits of specific industrial policies to increase productivity at
the plant level. This study attempted to bridge these ideas and concentrate
on a particular industrial sector that is highly wedded to govermment actions
and crucial to national defense. The result is not a recommendation for a new
bureaucracy, indicative central planning or dirasct market manipulation. Our
study proposes a more democratic recommendation and one that is missing from
the political landscape: a forum for broad industrial issues that can involve
the forces of change both within and outside of govermment.

Since there is no consensus on a broad industrial policy for all of
manufacturing, it would be foolish to detail the structure of this forum.
Indeed, there is no Department of Industry, no Cabinet Council on Industry or
even an advisor to the President on industry. Nonetheless, we can spell out
the direction and intent this new forum might take in order to illustrate our
conclusion:

1.  Organization: a high level unit (of less than ten goverrment,

employees) which hosts gatherings of interested parties, both Ptivate

and govermment, and issues an annual report to the President and
Congress.

2. Purpose: to provide a forum for information exchange, fo:ecastihg,
and discussion of long-term policy implications.

3. Objective: to build a consensus for action that could be voluntarily
undertaken by individual government and private entities.

4. Goals: maintain leadership in this technology, lower the cost and
raise the quality of military products, promote trade, and stabilize
production cycles (and therefore employment).

S. Invited participation: must include key policymakers drawn from the

executive and legislative branches of government, companies and
associations, and the banking and labor communities as well as
observers from academe and the media.

In arriving at the conclusion that coordinated policymaking is needed, an
agenda for policy change was assembled that might benefit the aircraft
industry. The changes need not be targeted specifically to aircraft
manufacturing, however. We feel such targeting may unnecessarily distort the
marketplace. Nevertheless, the aircraft industry is particularly sensitive to
certain broad policy areas that hear mentioning. The proposed government unit
can act as a catalyst for change in these areas:
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a.

b.

e.

In research the effectiveness of our national investment must be
raised. We recommend: (1) stable and coordinated budgets without
micromanagement, (2) streamlined contracting procedures to respond
rapldly to new opportunities, (3) consolidation of research
activities in the Department of Defense with peer review for quality
control, and (4) tapping foreign research.

In technology innovation, the fruits of research must be brought to
the marketplace ahead of foreign competition. We recommend: (1)
below market loans to incentivize capital flows in mature industries,
and (2) banks be allowed to own equity shares in companies to promote
structural change and long range planning.

In government procurement, contracts must not be a millstone
retarding productivity growth. We recommend: (1) practices more in
line with commercial contracts, that is, fewer specifications and
more objectives, and the ability to plan and recoup long term
productivity investment, (2) creative dual source procurement
especially at the subcontractor level, and (3) timed military
procurements (where possxble) to stabl.lzze product:.on cycles and

employment.

In government trade activities, efforts can no longer be passive and
piecemeal. We recommend: (1) permanent coordination of trade
activities to eliminate counterproductive policies, (2) proactive
promotion to counter non-tariff barriers, and (3) negotiations for
removal of those barriers.

In anti-trust matters, govermment interpretations of anti-competitive
practices must recognize the international nature of the

marketplace. We recommend revision of the anti-trust laws to remove
the political uncertainties of domestic joint ventures.

These recommendations, taken together, would give the Zmerican aircraft
industry many of the advantages now enjoyed by the foreign competitors. More
importantly, by establishing a permanent structure for coordinated
policymaking, the national defense can benefit from less costly, higher
quality military aircraft in the years to come.
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INTRODUCTION

::1;3 ‘ The economies of the world are undergoing rapid and profound charge.

y Markets are international; jobs and capital flow freely across national

:_:{: borders. Low-wage countries capture the production of goods requiring

3_} unskilled labor and long production runs. In 1983, the United States finds

. itself no longer the dominant or daminating country economical’ mg

) survival of our economic well-being and military superiority n . depends less
j‘:.‘:}f upon products of material than "ptoducts of the mind." This. . ‘~al canmot
, Foreign governments such as J@an and France are determined to play a

i large role in securing their economic futures. Their industrial policies
recognize that they are poor in natural resources but rich in human capital.
}:? These policies nurture and promote high technology industries such as
biotechnology, chemicals, electronics, materials, optics, telecommmications
.::. and aerospace. Japan has set a goal to capturc 15% of the worldwide aerospace
: business by the year 2010. They had set similar goals in automobiles and =~
". consumer electronics. In this climate, our aircraft companies face enormous
'~ challenges from foreign companies which, in most cases, are owned, dominated,
: or subsidized by their governments. This study analyzes these challenges and
}i * proposes an appropriate American response.
2 |
= Why The Aircraft Industry?
:: It is unique. With the exception of the space business, no other iajor
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manufacturing industry is so heavily tied to our national security - and so

heavily influenced by government actions: regulation, procurement, direct and
indirect subsidies. It is a special case under the General Agreement on
Tariffs and Trade (GAIT). Every country that has the resources to start a
native aircraft industry has sacrificed to do so. New commercial products
require the highest risk-capital-to-equity ratios with the longest lead times
of any industry. Entry costs can exceed $500 million (general aviation) to $2
billion (jet airliners). Markets constantly shift and the financial condition
of buyers fluctuate wildly - yet economies of scale are essentially to achieve
profit.

It is easily studied. Facts and figures abound. There are easily
countable numbers of companies and finished product models.

It is an industry with a future. It is international, high technology and
knowledge-intensive. The market will double in ten years. Employment is high
valued-added. Tasks that require low wage, unskil: :d labor cannot be easily
exported. American companies are highly productive commercially and
competitive on price, quality and performance.

Organization Of This Paper

In order that this paper be easily understoo¢ and analyzed, the findings,
policy discussion and recommendations are presented in concise form as the
body of report. The findings draw from conclusions developed in separate
apoendices. The appendices are the products of individual authors and bring

together pertinent analysis that did not exist before under one cover.
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2 CHAPTER II

e ANALYSIS OF INDUSTRIAL POLICY FOR THE AIRCRAFT INDUSTRY

.:

S ) Basic Assumptions

"E ] The central theme of this research project is industrial policy. Foreign
| J governmments use it with apparent success and it may contribute a significant
, element in determining comparative advantage between two trading countries.

It could also be called targeted supply-side economics for industry. The
hypothesis is that such policy enables a country to efficiently marshall its
resources, particularly in high technology growth sectors, to stimulate

’ " prosperity.” That may mean subsidies or special legal considerations. But {¢" -~
, does mean stimulating production through promotion of trade, lowering cost or
‘ rapidly creating new products.

\,‘ Subsidizing one industrial sector is not without precedent in this
_}\. country. Railroads, highways, space, housing, textiles, agriculture, oil and
'\ synfuels have all received preferential treatment, from tax relief to explicit
.:I:E: funding at the federal level. Such direct and indirect subsidies were

250 ~ estimated to be $304 billion in 1980, about 10% of the gross natiomal - "~
product.l These subsidies constitute a tax on the general public so they

i should be carefully considered and subject to public evaluation.

';; In the area of trade, it is taken as axiomatic that relatively free trade
can produce enormous economic benefits. Clearly then subsidizing industries
_ to promote trade may be an appropriate policy for a country to insure
prosperity. But what industries do you support? For purposes of this paper,
:;;2 it is assumed that trade industries that contribute significantly to the
3
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national security and a high stand.c3 of living offer significant benefits to
society as a whole and could be considered for special treatment. Stated as a
set of criteria, we feel such industries (4 digit Commerce Code level) must
satisfy all of the following:

1. Over 20% of total market value is purchased by the Department of

Defense.

2. Its technology is essential for battlefield superiority.

3. It has high added value employment, not high wages per se.

4. Over 20% of commercial output is exported.

5. The predominant factors of production are not low wages or high usage. -

of natural resources.

Aircraft manufacturing (airframes, engines and avionics) satisfies all of
these criteria. Over 50% of the value of all aircraft manufactured is
purchased by the Department of Defense. The superior technology of fighters,
bombers and helicopters is essential to military strategy. Owver 50% of the
value of commercial output is exported. A Japanese study 2 has shown that
it contributes high added value as a percent of finished product value when

compared to other industries. For example:

$ Added Value
Aircra‘ft 44
General machinery 44
Domestic electrical products 38
Ship buildirg 34
Steel making 29
Vehicles 25




3

The same study showed that aircraft manufacturing also has high value per
unit weight:

[ $§ Per Pound

Aircraft engines 280

Passenger aircraft 160

. Cameras 100

:';f Computers 50

3 Color televisions 10

y Cars 1.8
Ships .2

> And conversely, it uses fewer natural resources and energy per production ™
. worker than steel, automobiles or ship building. The only other industry that
scores higher in these areas is space. Unfortunately, very little output from
: gpace industries is exported to other countries.

A final axiom is that certain business can achieve international market

: predominance once they grow to a critical market share. This is particularly

true where the re-entry cost is extremely high and not influenced by

government funding. ‘Thus a country's industrial policy can achieve huge gains
\ for its native industry if other countries or businesses do not respond in

- kind. Apparently this has been the case for several sectors:

Japan: automobiles and consumer electronics

: Korea: ship building

W. Germany: chemicals and pharmaceuticals

U.S: space and aircraft
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In the aircraft sector the picture is now changing. Japan and France are

"force-feeding” their aerospace sector in the face of a U.S. industrial policy
that 1is but 3 melange of rudderless elements. The question for the U.S. is
whether or not a coordinated industrial policy is appropriate for the aircraft

industry and, if so, what that might consist of.

Arguments
As currently used, the words "industrial policy” are defined as the agenda

for quiding the future of a particular industry. Declining industries are
encouraged to decline "gracefully” or restructure themselves into other
business segments. Growing industzigé. are encouraged to accelerate their
growth. This is made possible by a variety of financial, legal and structural
inducements. The goal is increased prosperity for the general economy by

targeting government actions to change market behavior.

Pro Arguments

Supporters of industrial policy reason that a comprehensive approach
by government will marshall a country's res;ources in support of businesses |
that are "winners" while easing the transition for "losers.®™ Although a
mature industry, the aircraft sector is thought to be a "winner" based upon
past performance and inherent characteristics. But that is not a certainty in
a volatile international market. This industry needs the best possible
perspective on long-term trends since research and development decisions do

not yield profits for 6 to 12 years at a risk of most or all of the company's
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equity. A coordinated policy can provide this perspective. Moreover, it can

ensure better aircraft productivity for defense production and a competitive

stance in the face of foreign industrial policy.

Con Arguments

Critics of industrial policy fear increased government meddling
in the economy and a new bureaucracy to administer it. Besides it is argued,
you cannot limit its application to one sector; the effects are just too

complex to contain. Government bureaucrats cannot make decisions as well as

investment bankers. A subsidy for one sector is a tax on the other. Howcan

you pick "winners” beforehand? Besides, huge failures, such as the
Anglo-French Concorde, point out the dangers of governments trying to
second-guess the future. Furthermore, this country has no history of
indicative planning similar to that in Japan and Europe.

Both arguments contain certain elements of truth. The goverment alteady
"meddles” in the economy, but with no clear idea of what the overall, long-
term effects that individual agency actions might have. Students of Japan's
Ministry of International Trade and Industry (MITI) know that its bureaucracy
of 2500 is small by any measure (see Appendix D). They also know that MITI is
largely free from partison politics. Furthermore, subsidies for one industry
are not usually thought to be a tax on another industry, but on the taxpayers
and therefore on consumption. As for the Concorde, it was a specific
development decision like the U.S. supersonic transport and should not be used
as a valid argument against having a coordinated, industry-wide policy. Bad
development decisions can be made with or without industrial policy.
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The remaining arguments against comprehensive policymaking deal with the
loss of freedom and the difficulty of implementation given American cultural
biases. Loss of freedom occurs when the government takes over choices that
individuals currently control without a commensurate increase in electoral
control. Indeed, the notion that markets and enterprise will no longer freely b
function is powerful rhetoric against industrial policy.

In the case of the aircraft industry, these arguments are blunted by the
realities of the business today. The few remaining manufacturers constitute
an oligarchy, not a pluralistic group of sellers. The Department of Defense
and the major airline companies can be called an oligopsony, not an unrelated
mass of consumers. Therefore, the market for aircraft can hardly be cailed
free. Nevertheless, the individual companies do compete and have the
potential £o profit and the freedom to fail. Despite enormous government
involvement they have a basic level of responsibility for their actionms.

There is free enterprise.

Recommendation - Coordinated Policymaking

A middle ground position is clearly indicated. A comprehensive policy is
needed but it should not be coercive or particularly targeted. Much can be
accomplished by providing an "industrial forum" for issues that are generated
in the aircraft industry by broader government policies. Conversely, problems
in the aircraft industry can lead to changes in policies that affect many

industries.
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There are many forms this "industrial forum” would take. Many

organizations on the Washington scene provide examples for this new unit to

adopt or avoid. As a result of interviews, readings and the collective

experience of the authors, we have reached the following conclusions about

this new unit:

1.

2.
3.

4,

S.

6.

7.

It should be a prestigious entity, independent of any government
agency and the political process.

Permanent staff should number less than ten.

This staff would monitor issues, chair meetings, prepare agendas and
provide administrative support.

It should be permanent, hold regular meetings and issue a report to =~

both the President and Congress.

Participants should be policymakers drawn from government agencies,
white House staff such as the Office of Management and Budget,
industry leaders, labor leaders and the banking comnmmity.
Participants must also come from Congress, possibly appointed by the
Speaker of the House and Senate Majority Leader. Their involvement
is crocial. : . . . o
Invited observers should include business media, distinguished
individuals and the academic commumnity.

It should have the power to secure expert testimony and finance
special studies.

This organization would embody the best organizational elements of such

successful entities as the Federal Reserve Board, the Office of Technology
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Assessment, the Cabinet Council on Commerce and Trade, blue ribbon panels, |
industrial trade associations, Presidential comnissions', task forces, and
Congressional Committees. However . this unit would have one additional ‘
feature:

9. It should build a consensus for action but take no specific action on

any issue. Those actions that may be indicated by the group's
consensus should be left to voluntary, separate choices taken by the
individual participants such as Congress, companies, agencies, etc.
They may choose to act independently or in concert.

An instructive model for this form of govermment operation exists at the
National Aerconautics and Space Administration (NMASA). Since NASA is not the ™ ™'
end user of its aeronautics research, it works with special committees to
review its programs and plans. They meet twice a year to discuss progress on
research projects and future plans. The meetings are open to the public.

Membership is drawn from industry, the Department of Defense, the Federal

Aviation Administration and the university community. Discussions »re

lively. A consensus is hammered out and documented for the record. It is

vaduely bureaucratic but it gets the job done. Information is exchanged. New
ideas surface. Trends become evident. The government has accomplished what

it does best: it has acted as a catalyst for the identification of solutions
without the pale of coercive central planning. Each individual participant
retains freedom of action, but faces the responsibility of his decisions as

part of a team.

10
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The NASA model is not unique in Washington. Numerous ad-hoc forums bring
together experts for broad policy recommendations in the aircraft sector. One
was recently completed by the Office of Science and Technology Policy; another
has been started by the National Academy of Science. Unfortunately, none of
these forums are permanent except NASA's committees. But not even at NASA do
Congressional members, media, labor or banking interests participate.

We think the need for coordinated policy has been established and we have
found a way to respond \to that need with a uniquely American flavor. To
illustrate what immediate agenda items might be considered by this new
organization, we have highlighted some suggested policy changes that surfaced

during our investigations. ‘These are detailed in the following chapl:er.
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CHAPTER III
SOME TOPICS FOR A COORDINATED POLICY

RESEARCH
Research is the tail that wags the dog. It provides tremendous leverage
for new product development, product improvement, higher productivity and
better ways of living. It acts synergistically within the scientific
community and throughout the economy, with the result that knowledge is
doubling every ten years. In recognition of that, the govermnment funds
appropriate research under the following criteria:

Lo

1. The results of the project are required to support clearly established
govermment responsibility.

2. The benefits of the research are not likely to be appropriable by
private firms and such firms are not likely to undertake the project
without additional incentive, and direct support is the most effective
and efficient means of providing the needed incentive.

3. 1Its priority is éufficiently high for it to successfully compete for
available federal funds.

These criteria are contained in a recent report by the Office of Science
and Technology Policy.(l) The report concluded that aeronautic research
currently conducted by the government meets all those tests.

Nevertheless, problems abound. The report concluded that aircraft
technology is by no means mature, yet goverrment support has declined over the
last twenty years (see Appendix A). In recent years, funding not only has
decreased, but has fluctuated wildly in the planning stages, making long-term
decisions difficult and lowering morale. Individual agency budgets are
coordinated at the working level, but are separately considered by agency

...............
T e
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heads, the Office of Management and Budget (OMB) and Capitol Hill. Major new
initiatives take two to four years to obtain funding and then six months to
two years for outside contracting. With decreases in appropriations this
contracting has been cut back in order to maintain in-house research groups.
These government laboratories represent huge investments ($6 billion in 1982
dollars), economies of scale, critical mass and non-duplication of effort.

But transfer of this technology to industry has suffered.

Recommendations:

1. Stabilize research budgets and coordinate them at least through OMB.

2. Budgets should be set against'sane national mvest:nent gbal, weighed o

against the merits of individual programs and defense needs, and then
left alone.

4. Unless budgets are grown significantly, creative ways must be found to
involve industry researchers in cooperative projects with government
laboratories. It may even involve "good-faith" budget commitments to
joint efforts.

These steps wouid go a long way towards raising researéh productivity in
the aircraft industry. In times of declining budgets and recessions, this is
especially important for long-term growth in this sector.

Research policy can be generalized for all industries but it plays a par-
ticularly important role in businesses whose products are technologically
complex, have a small total market, a high purchase price and low purchasing
frequency.(l) Aircraft manufacturing is just such a business and is likely to
remain so throughout the rest of the century. The industry may be mature, but

the basic technology is still projecting 50% to 100% improvements.

14
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In addition to policy changes, there is a strong need to restructure the
management of government research. The issue is not necessarily the diverse
number of laboratories and programs; diversity is needed to promote competing
approaches to very difficult problems. Rather the issue is the separate
management and budget hierarchies o the Defense service branches, the Defense
Advanced Research Project Agency (DARPA) and NASA. There is no institutional
peer review of research at DARPA or the service laboratories. Between the
researcher and Congress, there are approximately 14 layers of management (or
nay sayers) in the services, 8 at DARPA and 7 at NASA. For small projects,

there is more local autonomy at NASA and the services_, but;.projects‘ with a _

budget line have at least these many review levels and more.

In addition, the budget cycle requires a lead time of at least 2 years at
NASA before money can be spent. At DARPA and the services, the cycle takes 3
to 4 years - if the project is approved in its first submittal. Industry
funded research typically.takes less than one year and involves 3 or 4 levéis
for small projects, two years and 6 or 7 levels for larger projects. Clearly
irdust:ry." management is more efficie:;i::

Recommendations for Changes in Government R&D Management
1. Consider consolidating Defense management of research into one entity

that has wide latitude under a stable budget level.

2. Require peer review of all major research projects.

3. Micromanagement should be minimized. Formal outside budget reviews of
small programs should be made at longer intervals than once per year

(e.g., service reviews of laboratory budgets).
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4. User involvement in research content should be limited to periodic
reviews not management control. This includes in~house and contractor
independent research.

This last recommendation would "demilitarize" management of Defense

research (6.1, 6.2 and 6.3A budget levels). This has largely taken place in
the Navy, Army and DARPA, but not in the Air Force. Military management has

proven to be schizophrenic at best due to frequent rotations and inexperience.

TECHNOLOGY INNOVATION

Technology innovation can be loosely defined as the process of developing

CRRA ]

research results into marketable products. In America we pr'ide. ourselves c'm' o

the entrepreneurial drive that has carried many research ideas in infant
industries through to commercial success. Howéver, problems have arisen that
cannot be ignored in a world of international competition.

One problem is capital. Venture capital is drawn to small new fimms
because stock can later be issued at high price-to-equity ratios in
anticipation of growth 'nd future earnings. This is not the case for mature
industries such as aircraft manufacturing. These companies rély .on new stock
and bond offerings, commercial paper and bank financing, all of which are
based upon considerably lower growth prospects than newer, smaller companies.
The problem for the aircraft industry becomes one of maintaining technoiogy
innovation in the face of reluctant capital markets.

In Japan and France this situation is apparently eased somewhat by various
mechanisms. Banks in France are nationalized in order to serve broader goals

in addition to narrowly defined returns on investment. Banks can own equity
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positions in companies that can be used to focus management decisions on
production growth rather than on mergers and paper manipulations that do not
increase cutput. Banks in Japan are restricted from exporting capital which
keeps interest rates down. These lower interest rates reduce innovation risk
since they lower the magnitude of payoff required and extend the development
time needed to turn a profit.

In recognition of the long development times and high risks in the
aircraft industry, many foreign goverrments are willing to arrange low or no
cost development loans.\ In some cases, repayment is forgiven if sales do not
materialize. The goal appears to be to stabilize employment. maintain or
irx:rea;e market share and prevent "brain d;ain." o . ”

Furthermore, during development of military aircraft such as helicopters,
specifications are written to include civil market needs as well, thus
broadening the production base. The French Super Puma helicopter is a recent
example. This has created a much less adversarial relationship between
government and industry. This is especially important in the civil
certificat;ion process where an adversarial approach can serve to discourage
technical innovation when the aircraft is in the design stage.

In addition to the areas of capital targeting, specifications, and
certification, surprise changes in regulations and market conditions are also
a factor in innovation risk. Some of those surprises are outside of the
govermment's control such as a huge jump in fuel costs. However, in this

country, government is intimately involved in such activities as: the rapid

deregulation of the airlines; threatening safe harber leasing and Domestic
B

International Sales Corporations which provide tax relief; traffic !
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controller strikes; noise and pollution regulation; airport and heliport
siting; landing slot allocation, curfews and landing fees; and assistance with
sales to foreign governments. This government involvement creates a different
sort of market challenge than that faced by sucn industries as electronics or
machine tools.

In this atmosphere the aircraft industry must deal with planning horizons

.':' for innovation from 6 to 12 years. This requires some constancy in market
assumptions in order to proceed. Any muting of rapid changes caused by
government policies would be welcome.
f': Recommendations
1. Changes in govermment regulations that affect the aircraft marketplace
\ should be phased in over long periods to lower risks to manufacturers.
{ 2. Certification should be reasonably non-adversarial with the FAA
working with the companies at a very early stage to lower the risk of - =
rejection of new innovations. _
3. Government research should be extended in those areas that lower the
risk for critical certification of technical innovations.
i 4. Company independent research and development allowed under military
contract overheads should be increased at least to those levels
charged against commercial sales.
: 5. The Department of Defense should consider compromising military
: specifications where sales of civil versions of that product could
J lower production costs or repay some development costs through ’
royalties.
[
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6. A variation of #5: the government should fund development of dual use

aircraft where military requirements dictate only wartime use or
special use in peacetime. Development of the heavy lift helicopter is
an example: military use would be infrequent and costly, whereas
leased for civil work, the aircraft would generate productive

revenues; civil development alone, however, is thought to be too risky.

7. Create an industrial development trust whose loans are subsidized by

government to promote technology innovation. Plants (not companies or
conglomerates) would have to satisfy the. following general criteria
(see Basic Asummptions):

a. ‘sales have the potential to clearly account for a positive net =~ =7~

export balance.

b. production factors are not resource or low wage intensive.

C. products are knowledge intensive and high valued added.

d. wages are tied to productivity and international competitiveness.

8. Tax relief is not recommended since it depends solely upon the profit

status of a company. Aircraft companies are generally low profit
operations whose market share and technological advantage may be of
equal importance to return on investment.

The intent to these recommendations is to ensure that aircraft not go the
way of other technology sectors where Americans and Japanese invest, but
Japanese are first to produce. The key is for government to provide the
"grease” needed for technology innovation. Such innovations can help assure

international competitiveness and higher capital and labor productivity.
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TRADE

No other area requires as much immediate attention for coordinated policy
as trade. Since WO.rld War II, broad liberalization of trade barriers has led
to the internationalization of domestic markets. It is estimated that in 1982
imports of all manufactured goods amounted to 19% of final goods sold in the
United States. For exports the number was 17%. In addition, 70% of all manu-
facturing jobs are at risk to potential import substitutes. One out of every
five jobs depends upon exports, 3 out of every five in the aircraft industry.
Goods and services, and even capital flow relatively freely across American
borders, yet very few trade practices are governed by multilateral agreements.

The General Agreement on Tariffs and Trade (GATT) and the associated Civil
Aircraft Agreement (CAA) regulate tariffs, some trade practices and, recently,
baseline financing. However, these agreements do not cover gquotas, offline
"private” financing, special barter agreements and government. embargo control,
deliberate delays and red tape, and unwarranted specifications. Enforcement is
slow, rendering it largely ineffective for the aircraft industry. This is due
to the fact that initial sales lock a customer into a product line and its sup-
port for years. Initial sales may only be 10% of the total value of the
business. Thus obtaining an enforcement ruling after the first sale has been
made is too late.

In the case of the CAA, Brazil, Indonesia and Israel are not signatory
nations. In Brazil, sales of small turboprop aircraft with below market
interest rates and little or no money down have virtually built the commuter
airline network in this country. U.S. goverrnment retaliation, such as anti--
dumping rulings or countervailing duties, were not used despite protests by

American companies.

20




All governments promote trade to varying degrees. In the aircraft sector,

in addition to the previously mentioned practices, there are price subsidies,
pressured purchasers by national airlines, awards of routes and landing
rights, and biased reservation networks (to name a few) that influence trade
deals. The Law of Camparative Advantage appears to have been expanded to
include the actions of governments in the name of social goals, prestige and
local politics. The United States is not blameless in this arena. Non-
specific programs for export promtion include financing, insurance, tax relief
and trade fair sponsorship. However, in the United States unlike other
countries there is no overall coordination and no single government agency in
the driver's seat. Today, fewer than 10 officials (out of scme 3000 involved
in trade in 4 agencies) represent aircraft trade interests.

Recommendations
1. President Reagan has called for a reorganization of trade activities.

We endorse this as long as there is an increase in manpower assigned to
the aircraft sector ~ommensurate with its needs and importance.

2. The newly created Defense Policy Advisory Committee on Trade should be
made permanent although it apparently only covers a small portion of
trade matters, primarily those related to defense.

3. A proactive policy on negotiation is recommended to lead toward freer
trade.

4. Retaliatory measures for anticompetitive trade practices should promote

Merican production through appropriate subsidies rather than restrict

trade.
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In the aircraft market this last recommendation would not unnecessarily
lower world prices since deals are few and infrequent. The issues are complex
which is an added reason for recommending coordinated, government-wide
policymaking. American aircraft products are fully competitive and compare

favorably to any fairly marketed foreign aircraft if given the chance.

PROCUREMENT
The procurement process has been used in various ways to carry out

government policy. Social policies have required equal opportunity programs

and other employment practices. Political policies are evident in provisions

for small businesses and daﬁestic purchases. Defense éoliciés prc;mte
critical suppliers and commodities such as jeweled bearings. Yet only
recently has the procurement process been used to promote industrial policies
that effect productivity. Even these actions have not always been positive
for the industry as a whole: direct, selective grants to one company for
automation can freeze out competition that may be desirable.

In the aircraft sector the Department of Defense is such a large customer
that its contract practices have a powerful mpact But because its
procurements are individually transacted, the Department can lose sight of
what is best for the industry and the nation as a whole, particularly for the
long term.

Jacques S. Gansler has suggested that the government use astute planning
and specific contract practices to "rationalize" the aircraft marketplace.l
The industry might then be encouraged to evolve more naturally into a few

large and highly efficient companies. Such a structure could maintain
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domestic competition and a diversity of approaches. In addition, this
consolidation could enable more aggressive competition in the civil
international marketplace. As discussed in Appendix A, such civil sales are a
source of defense mobilization.

Another important idea is that the nature of the aircraft business is
changing. Capital and technology are replacing craft labor. Indirect, highly
skilled labor is increasing. Such investments cannot be easily "laid off'
with production swings. They must have a large and stable base to amortize
costs. As such, capital productivity is as important as labor productivity in
lowering defense costs and assisting international competitiveness.

Stability would also help lower labor costs. During slack times a
"critical mass” of employees must be carried on overhead. During boom times,
premium wages must be paid to attract new recruits and lure former employees
back. Retraining is necessary. By some estimates, this results in labor
costs that are 30% above industry norms (see Appendix A).

An additional problem is the proliferation of procurement requlations and
documentation requirements. A Boeing Company study claimed that government
purchases cost 30% to 40% more for the same product purchased by a commercial
customer. The "never again" syndrome has imposed an adversarial atmosphere on
govermment-industry relations, encouraging more controls, lengthening
schedules and contributing to unintended "buy-ins.” Such "buy-ins" or initial
low bids can result from not allowing the contractor enough flexibility to
meet the intent rather than the letter of the contract. The natural
advantages of competition may offer a solution to many of these problems but

sole-source contracts seem to be the norm (see Appendix F).

23




........

1.

2.

3.

Stability of a company's labor force and its supplier base should be

achieved through stability of production. Military procurement should

be varied, where possible and appropriate, to compliment fluctuations

in civil markets. This is not impossible since lead times for civil

orders and defense production authorizations are similar: 2 to 4

years.

Investment in productivity improvements should be encouraged by:

- multiyear procurements.

- early recoupment of costs.

- sharing returns from cost savings, particularly on the next order’
lot.

- allowing cancellation costs for long lead orders made for
productivity improvements during the proposal process.

Adversarial audit burdens should be trimmed through creative

contracting:

- bidders could be allowed to forego award appeals in exchange for
reduced proposal documentation.

- progress payments could be dropped on selected programs in exchange
for allowable interest costs, deposit fees and cancellation penalties
at time of delivery, similar to commercial practice.

- full commercial rates should be charged on government owned plant and
equipment to encourage company ownership, eliminating tracking

procedures for their dual use on military and commercial programs.
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4. Competition should be encouraged at all levels through:
- dual sourcing or leader/follower arrangements.
- separable joint ventures such as the Bell-Boeing JVX contract where
future competition can be required by splitting the partners.
- competing production as well as development.
- frequent competition in exchange for using only broad measures such
as performance, cost and schedule in place of detailed accounting.

Most of these recommendations affect only the Department of Defense. As

. they may be easier to implement than ot.her broader pohcy changes. The
result should be lower costs to the govemuent and a healthier mdustty

campeting for commercial sales. The so-called "Carlucci® initiatives in 1981

were a good start and are readily endorsed.

LEGAL CHANGES

The basic reason that the U.S. has antitrust laws is to maintain
competition. The natural outcome of unrestrictcd competition in the business
world is a monopoly. The undesirable effect of a monopoly is a éeller's
market in which the consumer, stripped of bargaining power, is ripe for
exploitation. U.S. law has recognized this danger and has requlated trade in
three areas: it forbids contracts in restraint of trade, combination or
conspiracies in restraint of trade, and unfair competition.? These goals
are the foundation of the Sherman Act of 1890, the basic U.S. antitrust
policy. Through the years, additional antitrust legislation was beliewved

necessary to regulate business practices. The Clayton Act of 1914, as amended
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by the Bobinson-Patman Act of 1936, the Celler-Kefauver Antimerger Act of 1950
and the Federal Trade Commission Act of 1914 were all designed to requlate
business practices leading to concentration and monopoly.

The world has cnanged since the basic federal antitrust statutes were
enacted with the Sherman Act in 1890. International trade is now a vital
portion of the U.S. economy as well as the economy of many other nations in
the world. Businessmen now think in terms of the global market place.
Nations such as Japan, France and West Germany have developed international
business strategies. In order to ;mss the large capital reguired for
international business, Japan has encouraged joint ventures among her
industrial giants. The world is evolving towards a grouping of corporate |
business nations who compete with other corporate business nations.

The U.S. antitrust laws described above have prevented U.S. corporations
from joining together to embark on international joint ventures. In order to.
remain contenders in the international market which requires large amounts of
capital and large scale operations, U.S. companies have been turning to joint
ventures with foreign partners. The agreement between General Motors and
Toyota is a recent example in the automotive field. Examples in the aircraft
industry include General Electric and Snecma (French) producing the CFMS56
ergine and Fairchild and SAAB producing the SF340 commuter aircraft. Well
known examples of foreign cooperation are the Concorde and Airbus. Lesser
known are ventures such as the ATR42 commuter aircraft which is a joint effort
between Aerospatiale and Aeritalia, funded by the French and Italian
governments.

Since taking office, the Reagan Administration has indicated that
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antitrust constraints will be loosened for companies engaged in international
joint ventures where the capital investment required is larger than what any
single company may be worth. No U.S. company, however, is ready to become a
pathfinder and risk antitrust litigation based on presidential statements and

changing legal interpretations.

" Recommendation

If the U.S. is to remain a contender in the world marketplace, serious
thought must be given to revising the current antitrust laws to allow large
U.S. companies to join to meet world competition. If there were no tariffs

| and no restrictions to international t:éde, then the test for calpetitioﬁ o
: could be worldwide, not national. The concept of a world with completely free
trade and international competition is ideal and probably unrealistic.

( ' However, the concept of two large U.S. corporations joining in a joint venture
for worldwide business is realistic and should be encouraged.

The advantages of two U.S. companies joining for business would be a
reduction in the technolocy transfer that occurs when a U.S. company team:
with a foreign partner. (This is particularly true for management and
manufacturing technology.) Additionally, it is presumed that a larger portion
of the design, production and profits would remain in the U.S.

The need is clear and the solution seems apparent. The U.S. antitrust
laws should be revised to allow two or more companies to join for the purpose

of international trade provided foreign competition has access to the U.S.
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EMPLOYMENT

Employment polié:ies in the U.S. government fall into two categories: legal
structures and financial subsidies. The legal policies cover labor union
laws, laws incentivizing corporate behavior towards their employees and laws
requiring certain practices toward their employees. Financial subsidies
include direct grants for training, education, relocation, unemployment,
retraining and hiring. Indirect financial subsidies include tax concessions
for all of the above plus allowances in government contracts for on-the-job
training and "bridge" contracts to keep critical worker skills employed A
between major procurements.

Labor union laws are perhaps characterized more by their negative impact
than anything else. Laws governing such matters as collective bargaining,
right~-to-work, union shop, and strikes tend to lock into place adversarial
relationships between management and worker. There are no laws governing
working representation on Boards of Directors or even quality circles, and no
requirements for advance notice of plant closings. Labor has been forced to
concentrate on matters of pay, work conditions, seniority and fringe
benefits. They have little voice in job design, enlargement or enrictment
unless management decides it is in its best interest to do so.

Laws incentivizing management behavior are no better. Deferral of
overseas taxes and foreign tax credits allows companies to export jobs to low
wage countries more readily. Tax credits for equipment purchases, where not
balanced by tax credits for hiring, skew the balance between labor and capital

in decisions made by management.
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Laws regulating business employee practices such as affirmative action are
in better shape in this country than most. Regulations governing worker
safety, non-discrimination and fair labor practices do shift the balance away
from labor to capital but the costs to employment appear justified. Certainly
the use of robots in high risk, repetitive tasks was welcomed by management and
labor alike.

Direct financial subsidies are usually easy to account for. The federal
government provides enormous educational grants to universities and aid to
public schools. NASA, NSP, the Department of Energy and Defense all target
educational grants and scholarships. The G.I. Bill and the National Defense
Bducation Act loans are direct subsidies. Of course, unemployment benefits and
hiring incentives such as CETA fall in the category also.

The Trade Act of 1974 provides direct subsidies to those workers who lose
their jobs due to imports (but not apparently loss of export sales). The act
provides training, job search and relocation allowances, as well as up to 70%
of previous weekly earnings for as much as a year. The Department of Labor
makes such determinations. Unfortunately, with the generous unemployment “ene-
fits, but only $1,000 allowed for search and relocation, this Act tends tc keep
workers in place. Furthermore, it only affects primary companies not suppliers
or subcontractors.>

Indirect subsidies such as tax relief (or more properly called tax expendi-
tures) cover such areas as education and moving expenses but only under some
narrow definitions. Management has some tax incentives to hire workers under
the WIN program and is allowed to expense training costs fully. Other in-

direct subsidies occur when government procurement pays higher negotiated over-

heads in its contracts for training, research and other indirect employment.
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Recommendations

The issues are complex and changes in government policy are not at all
clear. Many changes are already occuring in the private sector with littl
encouragement from government. New management perspectives have lessened the
aversarial process with labor through quality of work life programs and
quality circles. Procurement stability is leading to employment stability.
Companies are lending out key people during slack periods. White collar
pensions are now vested, but could be made more portable if a separate,
central fund were created along the lines of union pension funds.

The toughest problem facing the aircraft industry may be automation. The
full effects of automation on the iabor/capital mix in manufacturiné xﬁay go }'
beyond the borders of an individual company. Capital depreciation and
investment tax credits can skew a company's capital/labor mix. Yet
unemployment, retraining and the importing of automated equipment may raise
the cost to society. This subject is not well understood and deserves further

investigation.
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COPRODUCTION

One of the unique elements in the aircraft industry is the significant
amount of production that "leaves the parent company.” This includes parts
production, licensed production, and coproduction. Now a trend towards joint
ventures seems to be evident in large, costly programs. Reasons for these
production arrangements vary from traditional business considerations such as
cost, schedule, and the enormity of the task performance to marketing tactics
such as acquiring knowledge of buyer needs and leverage for future sales.

In many instances foreign governnments have intervened in order to secure
these arrangements. Examples include the F-104 and the F-16 and mmerous
helicopter programs. In those helicopter programs, licensing and coproduction
have gone beyond traditional military procurements into civil marketing.
Foreign governments offer development financing and favorable purchases in
order to obtain domestic production. |

The reasons for the govermment activity vary from country to country but
most always include domestic amployment, balance of trade, prestige and
independence. In almost every case, however, the éctual direct cost of the
domestically produced product is higher than if it was simply purchased
abroad. The F-16 produced in Europe costs about 25% more than one produced by
General Dynamics. The purchase premium for the total Japanese buy of F-15's
is estimated to be $1.6 billion over that which was offered by

McDonnell-Douglas.
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Economically, when such coproduction inefficiency is present, everyone is
poorer because of it. If the deal was strictly commercial and would have
occurred anyway, the imposition of coproduction is an enormous distortion of
the marketplace and free trade. It also creates future competition for
American firms. If the deal was for military purposes, then in terms of
getting the most defense for the money against the Soviet Union, the whole

Free World may suffer.

Recommendations

1. Commercial coproduction, if imposed by _foreign governments for ._otber
than traditional business reasons, should be prohibited by GATT.

2. International joint ventures induced by foreign governments should be
cxamined by our goverrment to determine of they are in the national economic
interest, and whether or not an all-American solution is possible with or
without federal assistance.

3. Military sales should be balanced by offsets of other products, or
barter if that is necessary to avoid coproduction.

This last recommendation may mean the purchase of Belgium rifles, British
steel, German tanks and Italian maintenance agreements, but it would be a more
efficient expenditure of defense dollars. (In the case of Japan it would mean
new imports to the U.S. but not a change in the sanctions on Japanese military
exports to third world countries.) The economic benefits are multiple. Each
country would achieve economies of scale, not only in production but in

research and innovation as well.
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FOOTNOTES
CHAPTER II1 (Pages 13-32)

1 Jacques S. Gansler, "The U.S. Aircraft Industry: A Case for Sectoral
Planning."” Challenge magazine, July/August 1977, p. 17.

2Edwin Timbers, "A Summary of Antitrust Principles," Unpublished paper,
Industrial College of the Armed Forces, Washington, D.C., 1982, p. 3.

31ra C. Magaziner and Robert B. Reich, Minding America's Business,
(Harcourt Brace Jovanovich, 1982), p. 211.
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CONCLUSTONS

What does it mean to say that knowledge is doubling every ten years? On
the research level it means that ideas are expanding geometrically but that
there is no longer enough money to address all the possibilities. On the war-
fare level it means that adversaries must be quick to respond to the other's
latest invention and that the possibility of technical surprise has increased.
On an economic level it means that many countries--if they choose to do so--can
outspend the United States in a given technical area. We simply cannot cover
all the bases. -

Por those industries whose technology is vital for national defense, we
cannot afford inefficiencies born of contrary policies or congenital neglect.
We must make the best decisions, have the best research, and develop and sell
the most productive products to maintain our standard of living and national
security. To do less in a world of free trade is to abdicate our leadership in
products whose comparitive advantage relies on a continuing technological lead.
Futhermore we must export those products to help pay for the research needed
to maintain that lead.

In the aircraft industry we believe that the challenges to our interna-
tional markets must be met with a coordinated long term effort. We cannot hope
to duplicate the industrial policymaking of our competitors because our
cultural heritage is different. But we can marshall our resources in uniquely

American ways. Economically we are no longer the dominant world power,
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especially in manufacturing. We must think like a small country in order to
survive. This means more cooperation and fewer adversarial processes, more
pulling together for a larger cause, and fewer "beggar-thy-neighbor™ policies.

This paper outlines a process and a structure that seeks to meet those
ends. It recommends the creation of a govermment unit since one of the things
government does well is act as a focal point for concerted action. This unit
should be small but should bring together labor and management, and the
executive and legislative branches to coordinate policy. The academic and
financial commmnities should be represented also as well as members of the
technical media. Only by assembling in one place all of the key pol:.cymakers,
and the forces that shape pohtlcal op:.m.ons, can there be a chance of — o
successfully coordinating industrial policies.

The structure we recommend should not be bureaucratic, but modeled after
the best organizational aspects found in Japan and other countries with
successful industrial policies. For an American solution, the proposed new
unit would not require or dictate actions to its invited participants. It
would indicate policy direction through a ~onsensus-building process, but
allow individual freedom of action. We believe that it should stand firmly
for competition and competitiveness, free trade and fair trade. It can
recammend broad policy for others to implement, but more importantly it can
point out the implications of such broad policy on one key industrial sector,
the aircraft industry.

The historical success of the American aircraft industry is no accident.

The recent success of foreign competitors like Airbus is also no accident.
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In all cases government policy was instrumental in that success. Like France
and Japan, the United States has a broad range of policy tools but lacks the

coordination needed in a world grown smaller by international trade and fierce
competition. We hope this paper makes a useful contribution to those who are

struggling for ways to respond to these challenges in order to insure both a .

secure and prosperous future.
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Background

The aircraft industry plays a significant role in the economy and

aational security of the country. However, there are indications that the
industry is losing its world leadership role in the design and manufacture of
commercial aircraft. (This market is not static and is expected to show
substantial long=-term growth beyond the usual replacement needs). This loss
of leadership will reduce the United States industrial base for war
mobilization and it may substantially raise the cost of military aircraft
purchased in peacetime. Loss of manufacturing leadership will lead to loss of
technical leadership which is potentially damaging to the effectiveness of our

future military aircraft.

On a broader scale, this loss is reflected adversely in the balance of
trade, employment, standard of living and a curtailment of one of the major
sources of technological lanovation. Indeed, the time is near when high
quality commercial aircraft will be no longer synonymous with Anerican.
prestige and know-how. This appendix will examine each of these statements in

turn to present a case for a change in U.S. government policy.

1. The aircraft industry plays a significant role in the economy and natiomal

security of the country.

ff; Aercspace manufacturing involves over 4,000 companies in all 50 states in
E.- the production of airframes, engines, parts, avionics and missiles. In 1981
aerospace sales constituted 2.12 of the Gross National Product and 6.2% of all
sales from durable goods industries.(l) Its employment of 1.6 million in

primarvy and related industries is second only to the manufacture of

automcbiles.(2) The breakdown of this business is shown in Figure A-l.
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Fig A-l. Aerospace Sales.
The value of aircraft business alonme was $40B in 1982. Slightly over 502
or 1B was ajlitary, a reversal of recent trends. This military share of the

sarket is projected to increase markedly.

As a percentage of the Defense budget, aircraft constitute 302 of the
~otal procurement budget.(3) Aviation related costs, including perscnnel,
saintenance and procurement, represent about 1/3 of the overall Defense
budget. Furthermore, Defense strategy in any military conflict {s predicated

on the superior performance of these aircraft and their weapons.

2. The U.S. aircrafc industry is losing its leadership role in the design and

nanufacture of commercial aircraft.

For most larze aircraft, a production run of 200 to 400 airframes is
required to break evea fipancially.(%4) With each model change (stretch,
engine, wiag, etc.) to aeet customer prefsrences, the breakeven point

increases (Figurea a-2).
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- - -, - ~ - .
L Tt N et T e - TR . o . . BRI L ' L
P U PV A T W T O L TS T L RN LT R I R AL DR S
. < - - . At . e e e . ‘,\‘_‘.‘l-\.l'h...




i T L R R S N L R T S TN T R TS SN TN TS T AN M SEASIE SN “~'rr"“"j-"r'"?j-'-'.'f"f.T
.

..:_:

)

o

.-' Constant Pre-Tax Cash Flow in Large Commerciai Transoort Programs

T Doilars

- .o

- [ i

- Cash

h'\ l

A - Instsad

“: - Production

" Costs

x i . " Total Expenditures

4, Receipts from Ailines \1,“ inQ Denw )

' I 9 Y S Y § L L —t 4 L -

- o 1 2 3 4 S5 ¢ 7 8 9 W N 12 13

.2 Year from initial commitment to development

an

Fig A-2. Investment Cash Flow.

4

::j: Coupled with this idea is the fact that over half of the market is

o~

\ . overseas and increasing rapidly. In 1970, 46% of all passenger miles were on
L~ aoca~-U.S. airlines. In 1981, thar figure was 57%.(5) Therefore, U.S. companies
.:" mst counsider the internatiomal market in the very first stages of an aircraft
.y

) design. Competitive access to these markets is vital if a company 1is to

-

X, secure the 32-$3 billion that it takes o launch z new civil tramsport

. aircraf:. Banks must have a reasonable assurance that the new production will
. have access to buyers outside the U.S.

» dow well is the U.S. doing in the international market? Recent data is
)

" quita aixed, but the long~term trends are disturbing. In the sale of large
:_':: commercial airliners, U.S. products have lost significant market shares to the
N

i Zuropean Airbus. (Figure A-3)

:j‘: Ia 1982 the world recession hit Airbus as well as 3o0eing and Douglas.

.'f:: Orders for che Airbus A300 declined in 1982, reflecting a cancelling of orders
- %yt a0t a1ecessarily a switch to a U.S. product. With the exception of

'~
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Fig A-3. YNon-U.S. Sales of Wide Bodied Aircraft.(6)
Eastern Airlines, the A300 has yet to penetrate the U.S. marketplace.
Nevertheless, the long term trend is not comforting. The European governments
seem willing to stand behind their participation in Airbus Industries and
finance follow-on models (A310 approved, A320 peanding). This subject will de

covered more fully in Appendix E.

In the helicopter narket, a worrisome situation is alrazady at hand.
Through careful targetting of research support, the French government has
assisted Aerospatiale in producing helicopters that are as technically
advanced as any U.S. machine. The company and the Ministry of Defense have

carefully orchestrated military and civil market specifications to achieve

common designs that aow enjoy broad acceptance around the world. Figure A=

AR
B

shows the growth of the market shares by European maanufacturers, particularly

i!d Aerospatiale. Indeed, half of the jobs in helicopter engineering and
T produczion are now located outside the U.S.

R In the category of general aviation aircraft, the situation is even
g!! grimmer. These aircrait cover the fields of coummuter, business and sport
Y
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Fig A-4. Helicopter Market Shares.(7)
aviation. Since reliable sales figures are not available for aon-U.S.
companies, the best measure of markest trends is the balance of trade. (Figure

A=5).
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Fig A~5 General Aviation Balance of Trade.(8)

The reasons for this discutéing crend are many. Certainly the world
recession and the cvervaluation of the U.S. dollar are significaat
contributors. But this has been exacerbated by the policies of this country
and those of France, Great 3ritain, Japan, 3razil, Israel and Canada. Fou our

swa part, we have iaterrupted and banned sales for economic reasons

(sanctions), for reasons of state (human rights) and aational security
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(zechnology transfer). The result is that the U.S. is viewed as an uncertain
supplier. Consequently, other countries have Zostered an indigenous industry
producing general aviation airplanes as a f£irst step in insuring their
aational security and ecomomic independence. Such fostering follows the
practices ig their airliner and helicopter industries: grants for research,
development, produczion subsidy, and capital iaprovement; low or no interest
development loans; cartel Zormations; trade promotion at all government
levels; t>x incentives and relief; and below market sales terms. The result
is a plethora of models. Figure A-6 graphically shows this for commuter

aviation.

3. The market for aircrafc is not static, but is projected to double in the

next ten years. (Figure A-7)
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Fig A=-7. Civil Adircraft Market ?rojections.(10)

The sroliferacion of commuter airlines and nhelicopters is ao accidenc.
Jeregulaction of the airline industry, aew zechnology, 1oise and polluzi

standards, and cthe growth of the business aarxet Ior small zransports has
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fueled a burgeoning demand for helicopters and 10 to 50 seat transports. For
large tragsports the growth will come from the emerzing prosperity in the
third vorld coupied with lower costs per seat nile due to new technologies.

Recovery Zrom the world-wide recession, lower fuel costs and attractive aew

aircraft will supplemeat this growrh for the rest of the world. Reequipment

- cycles will also insure a stable underpinning to future demand.

., 4. The loss of leadership in the manufacture of commercial aircraft reduces

the U.S. base for industrial mobilizatiom.

Industrial capacity for mobilization is usually defined at three separate

levels.(11l) They are:

a. Nomisal capacity - maximum tonnage output in ome 40 hour shift in a
»
company's peak year.

b. Peak capacity - same as aominal but in 1.4 shifts.

c. Mobilization capacity = 3 full shifts and a 48 hour week.

. PROJECTED g

s AcTua {SMOOTHED) =
=or i
! MOBILIZATION CAPACITY !
| 1
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Fig A-3. 2?roduction Capacity.(l2)
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For the aircraft industry this is depicted in Figure a-8.

Most companjies experienced thelr capacity vears ian 1967-69. These data
are only for 17 major aerospace firms, not including subcontractors, but

includiang spare parts and equipment.

In practical terms, the mobilization and peak capacities are closer to
the nominal value due to bottlemecks in the commodity supplier firms. Some of
these bottlenecks can be overcome with better DOD procurement practices.
However, these bottlenecks can be examined in a different light. For the most
part, they assume that both war production and civil production take place

simultaneously. If war priorities were invoked, these bottlenecks would

largely disappear simply due to the fact that commercial sales _for these
industries would be deferred. Such commercial sales constitute over half the

business of many of these firms, providing a strong base for mobilizatiom.

This assertion rezains valid even for companies that are closely
identified with military procurement. Northrup, LIV, Fairchild and Rockwell
would not exist in their present form without subcontracts for major parts of
commercial airlines. Here, the key parameters that were usefully employed
were not plant space, but machine tools and skilled personnel. A numerically
controlled machine can just as easily turn out landing gear for the 757 as the
F-14; engineers and skilled labor are equally adepé at military aircraft and
civil trangports in most cases. The major differences occur in the design
teanm expertise and in analytical tools for such things as pecullar
aerodynamics, survivability, and shipboard interface. However, these areas of

difference constitute a small percentage of the overall effort.
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5. Loss of commercial aviation leadership may raise the cost of military

aircraft purchased in peacetinme.

Commercial sales have an enormous spillover to the ailitary market.

Those abtove mentioned subcontracts from prime commercial airline manufacturers
xept overhead expenses lower for military business during slack periods in
military production. Bell Helicopter and Hughes Helicopters would not have
been able to mount timely, competitive bids om amilitary business without a
strong commercial base. Engineers and design teams are kept active. Keen
competition in commercial sales have spurred productivity imérovements that
carry over to military production.(l3) In addition, solutions to development
problems in civil versions of military aircraft have benefited those Defense

products in subsequent improvements.

6. Loss of manufacturing leadership will lead to loss of technical leadership

which could damage the effectiveness of future military aircrafc.

Without commercial sales, aircraft -~ompanies as a whole would be forced
to cut their research and development efforts in half. Figure A~9 shows the

present mix of sponsorship between civil and military R&D.

The U.S. military strategy relies heavily on the technical superiority of
its aircraft. Without commercial sales, progress in engine design would be
significantly retarded. Large composite structures would not be attempted.
Highly reliable avionics would still be on the drawing board. The test of
these assertions lies in cthe helicopter industry: with a very small
ccmmercial base, most of the techmnical developments were force-fed through

goverament research and procurements.
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fig A-9. History of R&D Expenditures.(l4)

7. Loss of leadership in commercial aircraft is reflected adversely in the

balance of trade.

Asrospace exports constitute the largest net export account in
manufacturing. Five out of the top 10 export companies are in the aircrafec
industry. However, there is reason to believe that this will change. With

aurzing imparts and -~ overvalued dollar, the ner balance declined in 1982 and

—
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Fig A-10. Aerospace Trade 3alance.(l5)
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aay decline even further (Figure aA-10).

The coantrihuticn of commercial iet aireraft to this picture is depicted

ia Figure A-ll.

This decline is due to both the world recession and the loss of wide-body
airliner orders to Airbus. Despita the overvalued dollar, 3oeiag can still
compete with Airbus. The change i{n the value of the dollar from 1979 to 1981
has been simply a windfall for Airbus (or reduced subsidy) since all jet

aircraft sales are priced in dollars.

Added to this picture {s the poor trade picture in general aviation

(shqwn earlier) and in helicopters, where imports have been doubling since

—~—

COMMERCIAL JET AIRCRAFT AND SPARE PARTS

TRADE BALANCE
12
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Fig a=ll. VYNet Trade Contribution.(l6)
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e 1979 (Figure A-i2 below). (17)
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Piz A-12. Balance of Trade in Helicopter Products.

8. Loss of ‘obs to overseas companies, together with the cyclical emplovment

11 the iandustTy, is very costly.

In 1982, 1,220,000 people wers direcrtly employed in the aercspace field.
Over 530,000 of those workers are counted in the aircraft industry making it
the second larzest induscrial employer (3 digit Commerce code level). It is
cerzaialy the largest employer of skilled machinists, engineers and
technicians. In addition, there are as aany as 400,000 ocher aircraft workers
in relaced fields (other 3 dizit Commerce codes).(l8) The concentzations are
regional: one compan? has enoraous impact in a given area. The United
Technologias Corporation is the largest emplover in all of New Zngland. The

3ceing Companv is the larges: emplover in the westarn United Stacas.

} -
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Aerospace employs 28% of all U.S. sciencists and engineers. Of those

L Xatnd

emploved strictly in research and development, aerospace emplovs cver 20%.

Aircraft scieatists and engineers accounted for 43X of that aerospace :otal in

1979. (19)

Zmployment in the aerospace industry is the most volatile of all the high
tecmology fields. Job levels peaked during the Viernam War and again in 1980

(Figure A~13).

!Hg 1

1!

Fig A-13. Aercepace Employment.(20)

Swings in emplovment have been as high as 50% in production workers,
(1977 to 1980), and 20Z in scientists, engineers and techiniclans. Moreover,
the separation rates exceeded 30X per year in the five years Irocm 1967 to
1971.(21) An example of the volatile nature of employment in two aircraft

plants is gziven in Figure A-l4.
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Fig A-l4. Employment Historie: in two plamnts

These swings in employment are expensive. Apprentcices for skilled
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machining typically require over four years of on-the-iob training to be

federally certified.(23) For aerocmautical engineers, the training times aay

stretch to ten years including their college education. Only about 20% of the -
work force is considered semi-skilled or unskilled bSlue collar. In order to
actract trained people to the aircrarft Induscry in the face of high
iastability, companies pay an average of 22% higher wages plus 5-10%
additional in training costs.(24) Estimates of lost worker income due to the
drop in employment between 1967 to 1971 approach $2 billion per year plus $400

million per year in unemployment compensation (1982 dollars).

The net result is that the Department of Defense pays wages to build
aircraft that are 3CZ higher than they need to be. The federal government as
a whole loses tax revenue from lost worker income and also pays out
upemployment compensation. The taxpayer suffers in dollé;s and cents, and the

lives of many aircraft workars are turned upside dowm.

9. Loss of leadership can have an impact on U.S. technological innovatiom.

4ith hc decline of traditiomal "smokestack™ industries, the greatest
source of new job creation has been in the so=-called hiz> technology
industries and the service sector. However, among the nine “hi-tech”
industries identified by the U.S. Cabinet Council on Commerce and Trade, the

more mature industries such as aircraft were not sources of new jobs in the

1970's. Nevertheless, the aircraft sector did share common ground with the
r- others in its disproportion contribution to research, high productivity and
favorable balance of trade. “These benefits have a ripple effect throughout

the economy as other iadustries absorb the new technologies and create new

jobs."(25) The aigh ratio of produczivity (6 times the industry average) ia

.
a"s s s
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Fig A-15. Employment Growth 1970 - 1980.(27)
these high technology industries does not create many jobs directly but rather

indirectly in its support industry. This is illustrated in Figure A-l5.

Because of the shear size and diversity of the aireraft industry, many
1ew technologies receive a critical boost into maturity cthat then make them
available to other industries at lower risk and cost. Table A-l lists a fev

of these diverse tecnmologies. (27)

All of these technologies embody know~how that can be adopted by other
industries. Examples of the aircraft industry takiag the pioneering lead
abound. ZIxtensive research and use launched the wide spread use of carbon
fiber composites by lowering their cost. Larce scale computer simulation of
complex airplane structures led to lighter weight automobiles and comstruction
of huge offshore platforms for oil exploration. The large CRAY computers,

povered mecallurgy, single crystal structures and turbines for ships, tanks

and cruise nissiles evolved out of requirements in the aircrafc induscry.

10. Loss of leadershio can adversely affect our standard of living.
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Microelecsronics

Active Control: Stability, Struc-
tural Response, Variable Camber

Propulsion Control
Microprocessors, Displays

Weapons, Voice Actuation

Robotics

RPVs

Materials

Composites, Metal Matrix
Structural Concepts, Stealth
Processing Techniqgues

High Temperature: Ceramics,
Coatings

Aeroplasticity

Weight, Ourability, Fatigue

Aerodvnamics ldeas

Turbdoprops

Vortex Lift
Laminar Flow Control Tip Shapes
Circulation Control
Configurations

Table A-1l.
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Large Comouters

Numer ical Techniques
Computational Fluid Dynamics
Integqrated Design, CAD/CAM
Material Structural Analysis
Aercelastics and Acoustics

Lasers
Exper imental Technigues

Navigation
Weapons

Fiberoptics
Controls, Displays
Fluidics

Hydraulics, Actuators

AN e Sl I St g g el S R

Technologies Exploited by Aircraft Industry.(27)

The aircraft industry is not only "hi-tech” but constitutes "high added

value” employment. That requires some discussion. Only when a worker offers
a scarce or highly productive contribution to a product can he command high
"a~es in 3 competitive market. Such workers ire almost always found in
capizal intemsive or knowledge intensive industries. Here education, training
and experience are the primary basis for high wages (to which can be added
drive, ambition, and entrepenuerial spirit). Figure A-17 illustrates the
relationship between different industrial mixes where wages and capital are

the variables.

Ynowledge-intensive industries and their associated service sectors
constitute the bulk of U.S. non=-commodi:cy exports. Eighty perceat of new jobs

¢reated in industry are trade dependent.(29) The unskilled labor segments of

each industrial sector where zhere i3 volume production tend to get exported

- to low wage countries. This is true of basic steel production, aost textiles
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Fig A-17. Mix of Industrial Structure.(28)
and aow ATARI computer asseambly. To quote gober: Reich of Harvard Univors%:y:
“For competitive survival the United States must train its workers for the
highast valued-added segments in all industries. The lower skill ends in
every industry are going to move abroad.” The sole exception to that

statement nay be space and aircraft, where there is low volume production.

In the aircraft industry there has been no natural flow of low skills to
overseas labor markets. Exceptions such as printed circuits and wiring
assemblies may be found but the percentage is tiny. Most of the job loss to
overseas narkets has been due to the intervention of foreign governments.
When this happens, 1 is equivalent to exporting our standard of living.
This is also equivalent to lowering our standard of living if similar high
value-added jobs are aot available or have been successfully targeted by
foreign governments. European countries, Japan and even Brazil and Canada are

compering heavily in all the altermata high value-added industries and their
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associated service sectors. There is no area left that is exclusively an

American industry.

1. The presence of commercial aircraft around the world is ao longer

synonymous with American prestige and know-how.

European airliners now appear in airports all over the world from Miami
to Europe, Africa, the Middle East, Southern Asia and Australia. The Free
World's only supersonic transport, the Concorde, clearly demonstrates the
currency of Freach and British technology. The next supersonic civil airecraft
could very well be a business jet, built on technology recently developed by

NASA but probably funded to production by foreign governments.

Measuring the precise value of this gain in prestige accorded each
European country is impossible. However, the indirect benefits can spread to
a vhole country’s exports. The reputation Japan has built in automobiles and
consumer electronics carries over to the poorest of its product lines. It has
generated an impression that all Japanese products are made with qualiry. In
the case of the Airbus and Aerospatiale helicopters, the prestige has carried
over to French ailitary products, the European space program, French
telecommunications, subway cars, and even related services such as airport

design and counstruction.

The argument for attaching an economic value to prestige may be weak, but
aircraft and space are really the only two major American merchandise exports
of recognized quality. We are losing or have lost the competitive edge in
machine tools, pharmaceuticals, chemicals and robotics. American products
such as automobilas, televisions, ship building, and textiles are recognized

overseas for their poor quality or inaopropriate marketing or high cost - or
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all three. Of our military products American aircraft and missiles are the

only major items that enjoy wide-spread demand and acceptance.

Summatz

What is to be done? Can anything be done? What is an appropriate
response for this country given a broad cultural distaste for government
central planning and bureaucracy? Subsequent appendices will examine the
tools already used by the federal government, albeit in diverse and sometimes
contrary ways. They will also cover Freach and Japanese industrial policies
and the Airbus Industry as a case study. Change is needed, for surely to do
nothing is to mortgage our future for a long time to come. Indeed, it may

very vell chreaten our ability to defend our interests around the world.
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- . vede GOVIRNGENT PCLICIZS Ao THZ AIRCRAST InuUSTRY

ihe haszure of sre Coun<ry

Susiness organizations during the nis<tory of the lnited
States nave taken three fundemental forms: incdividual
propriezorship, tne partnership and the zorporation. The
UeS. aircrafr indusziry has followed the Zeneral trend Dy
starting with individual proprietorships and evolving to
large corporations. Because they <race origins to fiercely
independent individuals, most oS the large aerospace corp-
ora“ions still retain an individual character and a streng
sense of independence and competitiveness.

zven though the concepts of free enterprise and laissez
faire have been widely espoused in the US., the government:
nas exerted more influence cver eccnomic and business active-

ity tharn cften asdmittes. "During the early years c¢f the

4

3

atior, government actions regarcing business were largely

remotional and protective. Llater, government activity

‘o

Cecome regulatory as attemdts were made :o curb the atuses

c¢f <he business world ty laws such as the Sherman antitrust

-

Act. OCuring world War I, the government in‘tiated contro:is

cver produiction anc prices. Controls were azain adopted in

world sa- II and the Korean War. 1In the 1960's a new aspec:
of governmen: con<trol emergec as federal regulactions were
aimec at improvinz the suality of 1ife in tne areas c: safetys

ard rea.zh.
Copy available to DTIC does. not
permit fully legible reproduction

Apvendix B-1

T ST IRIPIIE S T T e B T
S RN S B R R N R .
F ISPV SN E NP I PE  AE A A VAEAEAW A

S -
,‘_.t. LR AT T -, . L.
P, T N W Y DA P I . A L O




IR ) ¢ e ‘.‘-‘_g?‘._-..-‘.:w‘-w.(";-. ol -,‘"' 'v"-"-r"‘..-‘ J'J'-""?__ 'T’:—’.. A vf.'\"‘.f."'_'v C Tl Lot At et e A S e S 5 RRiAas |

Te H 3 3 el i ; v
4% 13 z2zainst <nis backzround c©f american history tras
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whe Tresent 22y L.S. 39-sspacte Torreraticons are coerating.

irese ccmranlies remain ruggesly individualistic and wary cf

Lifetinmes tThey nave .

L

cCntrols with li<<le

experienced sovernment rezulations an

Zcvernment pro<ecticn anc promction.

The terms aerospace industry and aircraft industry are
used in tris paper where availatle statistics warrant.
Aerospace includes aircraft, missiles and spacecraft.

AS a sudbgroup, aircraft includes engines, airframes,

Tlizht centrols, avionies and support. The aircraft indusszr)
censtitutes adcut half cf aercsvace business, however,

aercnautics per se can per<ain ts anything from cruise

missiles o0 space shutiles. avicnics for zuidance, navigation

w
)

and weapon systems are usually repor*ecd elsewhere and will

significantly underestimate the impor<arce o¢ aircra’i.
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and dependatle, efficient commercial airlinrers.
the nation has nct always aprreciated tne importance of a
s+rong aircraft industry. The U.S. enterecd world war I and
World war 1I far behind the rest of the world. Un the eve

of World war I, France was reported to have 1,400 airplanes,
Germany 1,000, Russia 500, Great Britian 400, and the U.S.
23. Hcwever, since world War II, the U.3. has maintained

its position as the acknowledged leader in aviation setting

-

standards of excellence in both military and commercial aircraft.
The result has been that U.3. airecraft are flown bty most
of the free world's major airlines and the sale of aircraft

and aircraft related items has been a2 major contributor to

a favorable balance of trade for the U.3, In the last five

years, the U.3. has experienced an annual trade de:icit of

$145 tillion which was offzet by an aerospace trade surplus
of ¥51 billiorn. sHowever, <he ~urrent recession, cderezulation
0f Ue3. airlines ancd foreign competition are conzirituting
tc a situaticn that is causing *he U.s5. airsrz®t industry *c
lose its _eaders=ip in commercial aircra‘t. Orders for large
passenger air-rz:t frorm ..3. manufaczurers fell ‘rem £27

in 1¢7%Z <=~ Z¢° ir 10€l. Emplcoyment in the manufacturing cf
large comnmerciz! aircraft fell frem 10C,COC0 irn Jecermbter,

.67¢, =¢ -~, " .- Lecemper, 1061, anc i3 exgeciec IC Iroc

3
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0f <ne larger manufacture-s procduce po=th military anc civi

ireraft or ma‘or subassemglies. The maicr U.s. zircralt

compar.ies are listed below;

Military and Commercial Helicopters
Boeing Bell

Fairchild Hughes

General Dyramics Kaman

Srumman Sikorsky
Lockheed general aviation
Mclonnell Douglas Beech

sorthrorp Cessna

LTy Piper

In 1882, Lockheed announced <that ucton completion of
present orders, the L-1011 Tristar commercial aircrafz
prezram would be terminated. Tre reasons given for termination
were %the large financial losses incurred by the program a.c
<he gim proscvaetts “or future prefits. Lecckneed figures
shcw a $2%0 miliion loss on tne L-1011 in 1Q8l and a <2.5

billion lo3s ¢n the entire program. Lhe exit cf Lockheed

from the commercial aircraft market leaves only Iwo U.s.
manufacturers: Zceing anag ikclonnell louglas producing iarge
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- The policy o0f the U.3. zovernment rezgarding ne zalrcraft
y: indrstry has never peer formallized Zut in general the un=-
N \

»
)

writter policy nas been to encourage the incusiry‘'s nhealth

')
N

and cresperity. The goals of government policy can De

Je3crited as follows:
- zncourage economic efficiency and technical advances
- Maintain competition
- Retain a surge mobilization capability

To promote these goals, the U.S5. gcvernment has favored

the industry by three general programs:
-‘Research and development (R&L) funding
- Goverrment subsidized facilities and egquipment

- Faverable purchasing procedures

Research and Developmert

in 1978 the governmen: funded apprcximately 76 percent

(3]

I research and develormert in the aircraft industry.z

By comrarison, only one percent ol the research bucdget of tne
prarmaceutical indus<try is fundec by +ne ecvernmer.t.3

Actcrding to the Aerospace Industries Associazion, the industry

-
periorms cver 27 percent of all r esearch and develcpmer: in

the United States. {ndoubtedly, *his R&D has ccniritu<e

Q

to
“he zecrnologicz] edge maintained oty =he U.3. airerafr indusiry.

+t is interesting <o ncte that capar, with s highly cirez

ot

ed

government industrial programs, funds cnly 1% percern

ok
4]
poe
of
n

o}

. [
Tecearcn anc aeveloprert.
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investment is reguirecd in an incduzIry wricn Is ceniinualily
imgroving 17s rrcduct and where centractz ancd sa.es are usually
zwarded to the zdvanced Zesign promisinz the nighest perlormance

and reliability. Table E-1 shows a cstezay cdecrease in <he

Table -2 devicts government R&I funding for all incustiries
ccmpared to the aerospace industry. In 1964, feceral funds
represented Gl.l percent of the total aerosvace R&l amount.

In 1Q&2 it is estimated that government funds represented
7+ rercenli of aerosvace R&l funds.

Since 1964, aerospace R&D as a percentage cf net sales
as well as <the government's share cf aerospace Ré&l has been
decreasing. It is speculated that this decline in U.s.
zcverrment suppcert for aerospace R&D has cteen one of the reasons
for the emergence of large multinational verntures. It is
repcrted that in the development of the CFl56 engine by GE/
Snecma, the rrench goverrment ccn*ributad 50 vercent of the
287 million rezuired for RaD.” The CFNSé uses tne GE engine
zore designed for the 3-1 bormrer and snecma develovec fan.

Tre engine s assemtled in to+tn France and the U.sS. and has
teer purcnasecd ty americar zirfrazme marufa~turers and Ine
Led. FOVErrment.

It acrears =<nat if *re U.5. cacita. markets will rnct
crovice the necessary funds anc Ral surport <hrcugn mechanisms
¢cf ore -vope ¢r arctner, ..o, aircraft mazn.ufa~turers will seexX

arrargemertt . "n frreligr ~cmtanies “gvirT ACC2SS 0 SuUC” SUEpOrs.

Copy available tc DTI2 da2s not
coadaction
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Table B-1
AERQSFACE FACTS AND FIGURES 1922/83
RESEARCH ANND DEVELOPNENT FUNDS AS PERCENT OF NET SALES

ALL IMANUFACTURING INDUSTRIES AND THE AEROSPACE INDUSTRY
Calendar Years 1957-1980

All Manufacluring Industries® J Acrospsce industries?
Year |Total R&D Funds Company R&D Funds Total R&D Funds Company R&D Funds
as Percent of es Percent of as Pcreent of cs Percent of
Net Sales -- = Net Sales Net Saies RNe! Sales
1967 ¢2% 21% 19.7% 4.0%
1968 40 FA 19.0 4.1
1959 40 22 202 46
1970 7 22 152 a8 .
1971 s 21 . 162 e
1972 s ! 20 168 33
1973 33 . 20 113 a0
1974 1 20 1.1 5
- 197% A1 20 27 28,
1976 A1 2L 127 28
1977 i1 20 128 28
1978 32 2 122 a0
1979 0 21 114 2
1980 1 22 1.6 |
= Scrence Fou!
] 1921228 81 @2aulaZtunAg 1ImZo31LE0Y bADWA 10 €22020 0 Lnanlt rescaTh ang deveigpmenat,
8 Cowrames ¢ttt n 1T g22r3 3% 200 T8 RIL 45 23 I c £AZiOR aStinily Ihe maaulasivre of
8 Srall £ 200 MURRIey STASS w(Nithi ¢ gnt PRe -
FUNDS FOR ENERGY RESEARCH AND DEVELOPMENT
ALL INDUSTRIES AND THE AEROSPACE INDUSTRY
Calendar Years 1977-1981
(Mitlions of Dollars)
977 1978 1979 1980 | 1981€
AllIndustries® — TOTAL ...... £2,599 $3026 $3.795 $4.366 $4753 '
FederalFunds............. 951 1,183 1,497 1,663 NA
CompanyFunds .......... 1,648 1,833 2.238 2.697 NA
Aerospzce Industry® — TOTAL . $ 168 $ 283 $ 3R $ «1 $ 34
FeceralFunds. . ........... 108 218 259 25 NA
CompanyFunds ........... 57 63 113 146 NA
Source. Natione! Scrence Foungs.on

[} tncivans 8l manylasiunng INGusines, Pyl I0se AON Manulaltyunng INJustnes AAOWA 1O CONOUL!
tinance reyearch and Oewrionment
» Comnaniey clastitend tn SIC C0oes ITT any 376 Rawing a3 Iher pomcipal astnsly ihe manulaciure of
arcrail. Quided Mmssvcy. ADACE veMmcies and Dantk
NA NO® svaiatig
£ E3sumaied ty sufveyed COMpanet
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Tacle 3-2

FUNDS FOR RESEARCH AND DEVELOPNMENT
ALL t1DUSTRIES AliD THE AEROSPACE INDUSTRY

Calendar Years 1925-1982
{(t:!Mons of Dollars)

Al Indusines® Aerospace Industry?
Year - Federal | Company Federal | Company
rotal Funds Fungs¢ | Totel Funds Funds®
CURRENT DOLLARS —
1938 S17428 | $ 8550 | $ 8853 |§ 5765 $4,523 $1,230
1939 18,308 8,451 9.857 5, £ 524 1,354
1970 18,067 1778 10,288 5,218 £,005 1,213
1971 18,320 1,666 10,654 4,881 3.864 1,017
1972 19,552 8,017 11,535 4,950 3,870 e78
1973 . 21,249 8,145 13,104 5,052 3,899 1,154
1974 22,887 8,220 14,667 5278 4,000 1,278
1975 24,187 8,605 15,582 5,713 4,428 1,285
1976 26,997 9,561 17,435 6,339 4,921 1,418
1977 29,928 10,521 19,407 7,104 £,541 1,563
1978 33,368 1,209 22,156 7.690 5811 1,871
19797 38,147 12,492 25,655 8,290 5,997 223 T
1980° 43,879 13,939 29,940 9,626 6,896 2,730
¢ 1981€ 49,600 15,750 33,850 9814 7,860 1,954
1982¢€ 55,700 17,800 37,900 12.244 9,055 3,187
CONSTANT DOLLARS (1872 = 100) '
1638 21,116 | $10.3Nn $10,745 $6,954 $5,492 $1.490
1e38 21,035 0237 11,357 8,771 5,213 1,550
1§70 18,756 €526 11,250 8,797 4,379 1,326
1971 19,081 7,935 11,097 5,084 4,025 1,058
1972 19,552 8,017 11,538 4,950 3,970 978
1973 20,105 7,707 12,399 4,780 3689 . 1,092 . .
1974 19916 7053 | 12763 | 4,598 3,481 1,112
1975 .. 19,263 6,851 12,410 4,550 3,527 3028 -
1976 20,435 7237 13,198 4,798 3,725 1,01 2
1977 21,4003 7.524 13879 | 5080 -3933 | 1,118 -
1978 22,236 7,470 14,766 §125 3873 1,252
1879 23,436 7,675 18,762 5,083 3,654 1,409
1880 24,740 7,859 16.581 5,427 3,858 1,539
1931£ 25,605 81N 17,474 5,036 4,057 1,009
1932¢ 25,683 8.521 16,143 £.861 €335 1,526
Source Natioral S e FounTatdn 1or Rintivigal dats ang AN Ingusines ¢ s Gattene M ]
Ins1ttule. “Produdie tewe s o RAD Expendilurey . Forw 31 amd Anatysin,” lAnnyatlyl e Aeroasace

InSustry estimates, "ECSn0mic Renat o the Presitent ™ tAnmatlyl and “The BuZwi af ine Uniied
Statey Govenmeal” Wnnualy) tor GNF 0etiator aenes used 10 Caicutate CONSISNT Qollar valvey,
NOTE Dergil may AG! 832 10 1014’8 Detause O rounding
'] INCiudes &1l ManuiaClunnhg InCulines Plus thase Ronmatulactunng Industies knoen (0 CONJUCT OF
inance resesrsh and gewr 30vment
[ Companiet classified tn SIC €003 37T and 3M8 Raving a3 thar Pancinal activity the manylaciure of
arcralt. gwiond Mussuel. SNATE wehicion and pans
Company hunags Inciude it lundy tor Indusinal RAD work Dertormed within company lecimlies rrcedt
140G Provded Oy tne Feowe! Government Ercivded o SYPNENY-IRANCT] resrarch SN DeveiDDMeM
CONMIBZ18Y 10 Oul1sde O N ALIONS BIKh 83 Ferearch instilubony, Vhivenities §nd Colleger O Other
non-profil organcatorgy
RAevised
€ Esvmae

-
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Tts scme adverse aspeciz 6 =~is situation. In

azditior Ic dbecominsg depencdent o fcorelign zovernmen<s there

s the danger cf unwanz2d tecnnolozy zrans’ier Zecauses of
<ne 8-l gderivzticon, the CFliS{ prozram was scmewhat constrained
at first Ty U.S. military security. Tha< proZlem nhas now

ot

tecnnology

Plart and Iguigprmert )

A% the beginning of VWorld war II, i: zecame eviden:
that a rarid expansion of the industry was required. ‘ihe
Ce3. government offered svecial incentives and a variezy cf
economic concessions to the industry. Rapid deprecia<ion
schemes allcowed companies to depreciate newly constructed

plants ovar the stace of 5 years for tax purposes, as compared

3
s

<0 the mal 20 sr 30 year period. Incentives anrnd concessions

-
X%

suchr as rapid decvreciazion were s<ill not enougn to encourage

v

the econstructisn ¢f larze aircraft facteries wnizh were
fi=ally tuilt 2t pudblir expense 2ncd leased tc <the companies.

t was unacie tc convince companises
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12 purchase tne factories as the alircra®t tusiness decreased.

.

A

“ne resulT nas Deen that some companies such as General

’

a

cvnamrics an< Lockheen 3*ill continue %¢ lease fac<tories from

NG

.'A

R ne sovernrent, In this manner <he fixed cost of cwning =2

I‘.-

.

- ™ . . - . . K3 . -~

) arge faciliv: astrigzn: ig avcided. Additiznally, some 3zz*e
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similizrliy <re indussry Sformizsres gnly sne Rird =f <tre finzz=
. . L. . . £ . .
fer exrvansicn Zduring tn2 Kcrean War, 2t is reperted “ne-
Tne numter of governrent ownrel wlants haf ceen reluced from
S5 e TOog, - Y RA w3 5o 7 ooy N M . = ek -y
&2 nm 188%% tp 120 Ty 1GTZ. -re largest <csale waz the Trans=-
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fer of ~lr Force Zlant iho. 13 in aichi<a c the zZoel.ng Co.
e a o R sa s - . ~ L.
n 1970 for seb.785 millicne Zoeing now owns all of 1¢s plant

ct

}ae

lities. ©Cne cof the larges: plants still owned by the

government is Air Force Flant no. & in Fcrt #orth, Texas.
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ely ore-tnird of the current plant space and a significanz
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n 1282, tre U.5. government tur-~nased S2 percent ol all

a.rcraft sales. altrougn tne government continues te
urt for a lzrge amount of the sales, %he rcercentage han
ped - %0 percern* in 108)., Tatle -3 is a listing
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SALES OF MAJOR AEROSPACE COMPANIES
AS REPORTED Y THE BUREAU OF THE CENSUS
Calendar Yerre 19251931
{MHillons ol Doliare)

~ - Alrcraft, Nlitsiles Ot;n
GRAND TOTAL E':’Q:"d“ &L Space| Aerospace | Nom
Yeat) rorat ik ‘;“L o
™ Y re [us. space
Govt. | O | govr | Ohee [oulsion | gapn, | Ot
CURRENT OOLLARS

1968 | $25.502 1916633 S Q957 [$ 7411 [S 6439 | SBO76 [S2077 31,040 [$2.549
1969 | 40648 | 16560 | 8088 | 7,161 §603 | 56580 | 2509 | 985 | 2699
1970 | 4TS | 16207 [ NS | 7598 | 5880 | S422 | 2224 | 895 | 2644
1970 | 201679 | 14114 | 7568 | 6313 | 5079 | 4971 | 1909 | 884 | 2523
1972 ] 1,499 | 13452 | 8007 | 4954 | 8199 | 5598 | 2067 | 1,035 | 2646

1973 | 24005 | 14431 | 9874 5539 §739 | 5580 | 2103 11,001 | 33
1974 | 26849 | 15198 | 1GR3 5.982 7560 | 5854 | 210v | 1.285 | 4.067
1975 | 4T 17314 ) 12159 €359 7797 ;) 6310 | 2070 | 1655 | 4792

ey NAT 100 | 12.238 g1 TEI2 | SIS | 2228 118 | S3n

137

1977 | RS | 20704 | 12610 8.848 7530 | S77S | 2839 | 2218 | 6104

1978 | 37968 | 21,888 | 16,080 | &72¢ | 10581 | €3804 3363 [2.107¢] 6813
1973 | 0173 | 23229 | 2944 | as9 | w023 | 7197 | 3500 [ 265 | 7718
1980°| 58440 | 26674 | 31,788 | 9,427 | 20,097 | 8393 | 6859 [ 2609 {11,048
19814 70506 | 32504 | 38032 | 12168 | 22527 | 9842 | 8170 | 3120 [14709 . ..

CONSTANT DOLLARS (1972 = 10Q)¢

1958 | £31.006 [$20.154 {$10.852 ( $8879 ($ 7.801 | §7.351 9.516751.2‘30 ls;'.oas
1959 | 28400 | 19.031 9.319 825 6,456 6.521 2925 | 1,336 | 3110
1970 | 27.006 | 17,841 9,138 8.208 £,430 929 251 °80 | 2891
1971 | 22530 | 17 15679 | 6578 5290 | S178 | 1558 921 | 2528
1972 | 21,499 | 12492 8.007 4,354 5,199 5558 2067 | 1035 | 2646

1973 | 22,006 | 13654 9.342 s.24 6,376 5.280 1,990 47 | 3163
1974 | 21333 ] 13223 | 10040 5,208 6.578 S.04 1,828 | 1,118 | 3538
1978 | 22473 | 1788 9.654 5,463 6.210 5.02% 1,649 | 1310 | 3817
1976 | 23714 | 4448 9.269 6.293 5,769 4,451 1,792 { 1,358 | 4,020
1977 | 22228 | 2807 9.019 6.228 8385 { 4,130 | 2030 | 1,587 | 4,368

.o

e 1979 | 22367.) 14271 | 14096 [ S314 | 9844 | 4422 | 2414 | 1634 | 4740
1980 | 32950 | 15039 [ 17910 | S315 | 11331 | 4732 | 387 [ 1471 | 6227
o 1981 | 36413 | 16780 | 19633 | 6282 | 11629 | 5081 | 4218 | 1611 | 7,593

- Sourts  Burrau of Ihe Censur, “Currenl Indusinal Repons.” Senes MOITD Ousreny
- AlA ostimate Based oa MOJITD gata *

1978 1 2% 004 | 14587 | W6 S.814 7052 | 4252 | 2241 [ 1,404 | 4590

.
..‘ 8 The Burrau of 1ne Consus Ra3 i33ued 8 GowNward reviaion for first ang second Quaner data by 8 totad
~= of $1 547 milican. SuCA (Ral Ne restared level 0f 1501 anngu! 3aie3 Ariunts to $54 585 Product Groue
W Gelasd 18 1NGE yul 31211a0i0 107 the revised tBlai
A ¢ Rasey 0n GNP impicit prce Ouliater.
SN ’ Revised.
N
LI 4
>
) .I.
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fredetermirecd vercentzge

this type of an sgreement mean< <rha- £

<@@T I93t3 33 hizh as possitle.

Tre “"cost-plus-fixed-fee"” contract has replaced <he
"cest-plus-percentage-profi+” centract in government aircrafs
purcnases., 2his method pays the compary a fixed, abtsolute

2ss of the level of final cos=*s.

rezar.l

vim2 wnen nolert hchamara was Secretary of Lefense a

fixec-price” contract was introduced.

A

the Total Package Procurment Concept (TPFC) which

zcntracters to incorpo

cost 0f agn aircraft or missile in their original tids

Infla

cempanies were forced to absorb increased costs at a

e

Shortly <hereafter cos

again

Rercen?t tr2ngdz in defense con<racting <tend towarc CostI-
tilus-incertive Tee dyuring the high risk researcr znd cevelcpment
prase and flirm-fixed-price contracts Zuring the more preciczarle J
sroquction proze. CL~st-plus-incentive fee contrasis cover il
97 The °gmTralticrs ~o0sts vlus a fee wrich varies wizta Ris ]
tericrmante toTinz Tne development phase. Some IonNTratis

- - . M - - - > - M
‘Te wrlTTaern 2o 2T Trne 2onTtractoy recelives z rTovTiOon
- - L LR ~ Tl s ‘, .-
A \.\( <, PR e et NN e . N e e
s e UL RN SN T L VRN AP A
A .-

wuring the
lchamara also developed
requirea

rate the entire development and production

tion cf the 1060°'s caused huze 20st overruns and

giving airecra

"total=-

airecrafs
loss

t=plus-

-
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fee government contract. Jefenders of t-e aerosgacte indusiry
point cut trat tre demands for new *technolozy make iT Im-
pcssitle tc estimate the cost of experimental work and a

rsfit incentive is required bvefore anyone will under=ake a

o
preiect that investigates the limi‘s of technolcgy. ievertheless,
the cost plus guaranteed fixed profit has the potential of

shielding the aircraft industry from its own mistakes, in-

ficiencies and waste., Table 5-4 lists the net value of

®
)

rrime contracts awarded to maior aerospace companies.

“ereign Trade

Perhars the most importanz aspect-sf the U.3. aerosrace
industry is the large contribution that it makes to the well
teing of <the U.S. economy. In 1071, the United States exper-
ienced zhe first negative balance of trade since 1888. 3ince
1671, the U.3. has shown a necative balance of trade for
evary year excep®t 1973 anc 1075 wren large aerospace sales
produced favorable talances. In 1906l, tme <rade deficit was

cver I3C billion scftened vrimarily by a 313 billion ne<

<O

expcrt of aerospace products., Tatle 3-¢% lists th2 Je3.

n

pending

balance c¢f <“rase figures since 10LC ~nd -he ccrre

aerospace coniritusicn.
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AERCSPACE FACTS AND FIGURES 1822/83

DEPARTMENT OF DEFENSE MAJCR CONTRACTORS

Fiscal Yasrs 1577-1981

Listed by rank aczording to net vc 've of
prime contracts awarded during last liscsl year!
{Millions of Dollars)

Company 1877 1578 1979 1980 1981
TJOTALCONTRACTS .......... $50,385 | $59,582 | $63.252 | $76,807 | $97.389
McDonnell Douglas Corp. ...... 2574 2,863 3229 3247 4,409
United Technologies Corp........ 1,585 2,400 2,554 3109 3776
General DynamicsCorp. ....... 1gn 4,154 342 3518 3,402
General ElectricCd............ 1,520 1,786 2042 2,202 3,018
BoeingCa. ........ etecassase | 1,580 1,525 1,515 2,385 2,683

- Lockheed COM. ..ccvaorraaans 1,673 2226 1,797 2037 2,657
Hughes Aircratt Co............ 1,032 1,489 1,557 1,819 2,552
RaytheonCa. ......... ceeeane 1,041 1,307 1,249 1,745 1828
GrummanComp. ... .ovieenannn 1,428 1,180 1,354 1,322 1,710
ChryslerCom. ...cvvvvennennn 620 743 809 N 1,414
Litton Industries,Inc. .......... 609 1,557 832 €52 1,385
Martin MariettaComp. . ......... 426 539 519 809 1287
PhilbroCom. .....cviuiennnnn (o) (o) (o) (») 1,223
ExxonComp. .covivviveninnnnns 238 n 31 430 1,152
TennecoInt ... ..ovivinnnnnn 745 407 1.03 1.524 1,151
FRochwell lntemauonaiComp. ... 1,480 830 634 &35 13
Westinghouse ElectricCom. .. .. 802 539 680 932 1,125
FMCCom. .......c0cns veseas 245 61 52 . 8% 1,052
SIandard01l¢:o.olCA..-....... 297 _ 24 P-4 ] 475 972
Spemy COMML ceiiaicvnacasnnes 652 -- 612 el g ~: BAS g8 -
RCACOM LS ™ i cenveansaaasd. .. 264 . 5685 7487 27589 8
Honeywelline. ... 3T 0.eenns 457 T 548 "658 | T 687 | 77838
IBMCO...oivrniercnnannans 547 396 £53 497 805
ATATCA ... o iiiiiiienane, &57 457 S70 597 635
Texas Instrumentsine . ........ 324 &34 374 a3 825
NathropComp. . covevianennnnn 1,047 586 830 1227 623
General MotorsCom . . ...nes 380 420 449 Ce) 822
CaasialCom. .vooveiiiinninns 84 154 178 250 616
Motor QitHellas (....iveiviann (o) (s) 184 1,059 583
Singe-Ca...ovnannn Ceeeene S0 . 282 36 &35 565

Source.  Densriment of Delensa. 100 Gomnanses and Ther Sudtigiary Corparstions Listed ACCoromng to Net

Vaive 0! Pume Contact Awarag” (Annualilyl

e Eftective YR30 Cata include DOD contract awaras tor Civil Tunclons. while Cala o DNOP years were
Wimined 10 MIa"y pnme CONIEC! Suarde

» NOt in 100 100 comparies for Ihe hated yeur.
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FOREIGN TRADE

TOTALAND AEROSPACE BALANCE OF TRADE

Calendar Years 1950-1531

(M1lllons of Dollars)

Aerospace Aetospace
TOTAL Trade
u.s. Balance
Your Trade Trade Exports Imoort as Percent
Balance’ Balance po poris of U.S.
Total

1960 $ 52369 $ 1,665 $ 1,726 $ 6 31.0%
1961 6,098 1,501 1,653 152 148
1882 4,180 1,798 1,923 128 429
1963 8,061 1,532 1,627 95 253
1964 7,555 1,518 1,608 90 20.1
1968 5,875 1,459 1,818 159 248
1966 4,524 1,370 1,673 303 303
1967 4,409 1,961 2,248 287 “us
1968 1,133 2,881 2,994 k] 2249
‘1969 1,599 28N 3,138 307 177.0
1970 2.834 3,097 2,408 308 109.3

1971 ~ 2,0248 3,830 4203 373 €
1972 - 6,251 3,230 3,795 565 ¢

1973 1,222 4,360 5,142 782 L ¥ )

1974 -299% 6,250 7,095 745 e |
1975 9,630 7,048 1,792 747 72 i
1978 -1,788 1,267 7.843 5§76 .

1877 - 28,970 6,850 7.581 ™ ¢ - o
1978 - 31,788 9,058 10,001 93 €
1979 - 27,260 10,123 11,747 1,624 &
1980 - 27,3407 11,952 15,508 3,554 €
1981 - 30,051 13,134 17,634 4,500 ¢

Sourea:

-h e

Buresu of the Consua. "Highlights of U.S Erport and impon Tiace.” Reoon FTI90 (Monthlyl “U.S. Ex-
pons. Scheduie 8, Commoany by Country,” Repon FT428 tAnnuahiyl “U S imponrs tor Corsumpuon
ang Generat inporis. TSUSA Commodity ang Country of Ongin” Repon FT 246 (Annualing

U.S. Baiance of Trace 13 the Cifference betwesn expors of GOMeINC Merchanaise, including Degan-
ment 0f Defense sRIpMents. and IMDONS 10r CINSUMDNIOA (CUIIOMS vaive Dasel
First negative U S Balance of Trade 3ince 1388

Not agdlcadle.
Revised,
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~as been low Inzerest fimarzing zrovidec Ty fcoreisn zovernments

for customers of znelr comranlies. 1n the ras<, compelitive
financing siztuations situations nave teen coun<ered by
guzranteed financing provided by <he U.S. Expori-Import
{ZXIN, tank.

The EXIM Bank is authorized to nrave ocuts=tandineg at any
one time aollar loans, guarantees, and insurance 1in aggregate

amount no*t in excess of 340 billion. The Bank is also

(9

P

authorized tc have a capital stock of 1 tillion and to borrow
from tne United States Treasury up to $6 billion outstanding
at any one time,

Tne Reagan Administration proposed reducing the lending
authority of *“he EXZIN Bank because at current rates, the
was losing money. The EXIM bank borrows money from the
Pederal Financinz Zank, the cen:ralized Treasury agency <hat
randles most federal government off-budget lencing. The
ZXIN'cs recent monev cost it two or three percentage points
more than the rates on exvort loans. Because of this situation,
the EXIN's surplus in revenues Zdropped in 1981 and a loss
of 25 much 2s 100 milliorn may have occured in 19&2.

e <he firsg+ loss of <the EXIi since its

Cn +he other hand, export sales =hat car be assured only

ation efrect

0

2y tne use of the ZXI¥ Bank have a muitipli

Appendix B-14

SN L e e

RIS S T RN N . e ., “ -
[PCR VPP VL O PSR e P T AT T e et e R
. L WY VR - - b VL) . o . < a e 0 . SRR _‘_‘L P I I R e R R O “..




AR s it e
Ea e e e MR AR CERARINICEA A SR A A A A SIS ol a g R o B st nin S M arh PPt et o)
. - DI s T ORI R A N -

in tThe U.5,., economy. AS 2n examr.e, *he Bank lent Boein
14

th

LR ]

$3e% billion direcztly and guaranteed $l.c tillien to finanrce
aircraft sales “rom 1C81 <throusgh .980., These sales generated
$15.5 billion in exports or a 2:1 3.‘;-ve!."a:;e.:LC
It appears that foreizn zovernments will continue ¢ i
crovide low Iinterest rates to subsidize theilr aircraft such
as “he reported $1C0 million French subsicy on the Airbus
sale to Eastern dirlines. Untila alternative to the Ealh

bark can te found, the U.3. should examine ways to use the bank

more effectively.,

conclusion

U.S. aesrospace corporations are independent, individual-
istic comranies who are reluctant to align with each other
in mutual support due %o their historic competition and fear
of anti-trust lecislation. A national economic strategy
such as *the Jazanese use would be difficult to impose or reach
a vcluntary azreement on. In any case, the Federal government
should adogt a mcre protective and promctional role regard-
ing this crucsizl national asset, the aerospace industry.

Our naticrnazl eccromy, defense and survival may depend on it.
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The purpose of this study is to examine French national support for its

aerospace industry to see if there are policy lessons for the united states.

The aerospace industry is a key high technology industry in both miliary and
commercial markets, for both countries. As described separately, the U.S.
aerospace industry is having trouble, both due to the world-wide recession and
to the loss of traditional predominance in world commercial aircraft sales.
This has generated great concern and a search for the causes, as well as for

policy options to correct the decline.

The French aerospace industry now ran':; second only to that of the U.S.
in the free world, a major accomplishment. France's nationalized and heavily
government supported approach seems to offer a stark contrast to the U.S

private industrial approach, and thus offers a useful comparisom.

The study éoncentrates on commercial and military aircraft and aircrafec
engine manufacturers, not oo avionics, rockets or space development. It
begins with a brief review of the French setting, including the government,
the economy and the aircraft industry. French industrial policy is then
examined and reviewed for implications for the U.S. The paper concludes with

a summary and policy recommendations.

THE FRENCE SETTING: ECONOMIC AND INDUSTRIAL BACKGROUND

In 1945, France had beea the battleground for two world wars. In order
to rebuild its econowic infrastructure, government involvemen: and support was
essential. Thus began a formal French government planning effor: and the
design of the First Economic Plan (1947~1953). Priority was givea I .1

basic areas: coal, electricity, steel, cement, fars machinerx :-:
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transportation. All targets were met or exceeded ia 1953, except for the
production of tractors. Building on this success the French have continued

with economic plans of greater and greater sophistication up to the present.

It is important to note that this is not the rigid state planning of the

Soviet model.

“French planning has been characterized from the
start by the search for a middle path between obedience to
the sometimes arbitrary rules of the free market and
recourse to permanent state curbs on the economy. It is
coherent, but also flexible and indicative, as well as
active and democratic in its drafting and implementation
process.(1)”
Because it is not rigidly enforced, Freach planning is oftemn referred to

as, “indicative” planning.

Plans are formed in consultation between industry, labor and government.
Alt ough there is not always agreement, the experience of setting goals and
measuring output agaiast the plan has meant that French industrial experience
has been a joint undertaking since World War II. The French government uses
~he effective lever of public investment to support the plan, as well as
taxes, credits and subsidies. (2) At the same time, French industry, which is
composed of a mix of private and nationalized companies, has at times either
under-or overproduced the plan. And at times, the plan has had to be

adjusted.

With regard to its effectiveness, there appears to be no way to prove
that economic planniang or any other single factor is the cause for ecomomic
success. However, one should note that France now ranks fourth behind the
U.S., Japan, and West Germany, as a major industrial power. (3) Its growth

siace World War II has been exceptional. For example, in the period 1960 -
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1980 its real economic growth rate exceeded that of all Western economies

except Japan. (4)

Economic planning by a government is, of course, subject to the political
srocess. After 20 years of conservative “Gaullist” rule, a new government
under President Francois Mitterrand is in power, with a new set of objectives.
In particular, Mitterrand is interested in the correction of social inequities
and greater distribution of wealth. One Fey instrument for Mitterrand is
greater nationalization. Under the February, 1982 Nationslization Law, the
governmedt increased its share of the industrial base from 182 to 32%. (5)
Significantly, 39 banks were nationalized, including even the famous famlly

bank, Banque Rothschild.

Recent years have seen considerable slowing of growth in France. In
1979, gross domestic product increased at a rate of 3%, unemployment was at
5.9% and inflation stood at 10Z. 1In 1980, these figures were 0.5%, 7.6% and
142, respectively. (6) The Franc has nov been devalued three times to cut

down a large import surplus and in March inflation was running at 4%. (7)

THE FRENCH SETTING: FRENCH AEROSPACE

While Mitterrand's policies are being 1n§1¢n.ntcd in a faltering econoay,
France's commitment to continued support for its high technology defense
industry and for French aerospacs, h@a not changed. This reflects a national
consensus formed after World War II, that France would never again be so
vulnerable zo attack. (8) It also reflects an awarsness that aerospace is a
high value-added industry which contributes significantly to the French
economy. France's attitude was best personified by de Gaulle, who set his

country on co'irse to compete with the superpowers in aerospace. Mitterrand's
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attitude in support of aerospace reflects this historical approach, although
he apparently had some initial moral doubts about arms exports. However, he
had to deal with the reality of export earnings and jobs. French arms are
1/10 of the world's arms market ($6 billion in 1981l), and the French arms

industry supports 300,000 jobs. (9)

Turning to the French aircraft industry, its firms have combined over the
years leaving only four at preseant, three of which are nationalized. In

total, they employed 113,000 workers in 1981. (10)

The two aircraft manufacturers are Aefospa:iale and Avions Marcel
Dassault-Breguet Aviation. Aerospatiale represents France in the Airbus
Industrie consortium and produces about S50Z military and 50Z civilian
aerospace products, ranging from helicopters, to the Ariane space launcher,
and missiles such as the Exocet anti-ship missile used by the Argentines in
the Falkland's conflict. Aerospatiale was organized in 1970 and is 75%

government owned.

Dassault-Breguet, which was nationalized under Mitterrand, is the

combination of the Dassault company (which produces the famous Mirage family

of fighter aircraft), and Breguet, which produced for example, the Atlantic

saritime patrol aircraft. Dassault-Breguet has worked with the United Kingdom

e

o

hf to produce the Jaguar, and with West Germany to produce the Alpha Jet
iy
ﬁ? trainer/attack aircraft. The Mirage fighters have of course been particularly

successful as exports. According to British figures, the Argentines lost 26

AARY" 1

Mirage III and V aircraft in the Falklands. (l1) {

T
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The other two firms are engine manufacturers. Saecma, in which United

5 ri‘
H

-
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Technologies, Pratt & Whitney has a small interest, 's 30X govemment owuned.
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Iz is producing 275 of the CF6~50 engines for the A300 and A310 Airbus, under
license from General Electric. Turbomecca, which is privately owned,

specializes in engines for general aviation and helicopters.

INDUSTRIAL POLICY ANALYSIS: NATIONALIZATION

Having reviewed the setting, it is possible to look at French Iindustrial
policy in the context of aircraft and aircraft engine manufacturers. The most
obvious difference between the Prench and American industries is the
nationalized sector in Prance, now fully 1/3 of their overall industry, and
3/4 of their aircraft and aircraft engine producers. While there is at least
one msasurable cost of nationalization, and Mitterrand's government has spent
$6.8 billion to purchase control of previously private firms, it is difficult
to veigh effectiveness. In the case of Dassault, it had been extremely
successful as a private firm under the guidance of Marcel Dassault. Mr.
Dassault, aow 90 years old, remains as a technical adviser to his old coapany.
It is indicative perhaps of the French attitude toward cooperation with the
government, that Dassault gave the French government the 26% of

Dessault-Breguet stock which enabled it to obtain majority coatrol. (12)

Asrospatiale, on the other hand, has been successful as a public firm.
However, as the recession inhibits government investament, Aerospatiale is
iavesting soms $200 ailliom of its own funds in 1982, in new aircraft
development. The Prasident of Aerospatiale, Jacques Mitterrand, sounds like
the President of Boeing when he says, "1f we do not continue to upgrade our

production techniques and aake our manufacturing more efficient, wve will lose

ground to our competitors.” (13,14)
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Finally, the private firm, Turbomecca, has indicated that new government
financing i3 required to support new engine development for helicopters, and
fixed-wing aircraft. 1If this funding is not available, their development

effort will be reduced.

Certaianly Fraench industrial experience since World War II has led them to
be comfortable with close government/industry relationships and with mixed
private and public ownership of firms. In the case of the aircraft industry,
high risk is endemic and botii the ailitary and civilian sectors experience
significant peaks and valleys in demand. With a ?clatively small domestic
market, government financial support is sought. For example, it is estimated
that $1.85 billion is nec;;sary to develop the new Airbus 320. However, it is
not’ clear that there is a right or wrong way to organize. If.public funding
is the really critical factor, then the government can clearly give financial
support to either a nationalized firm such as aerospatiale or to a private
firm such as Turbomecca. On the other hand, the government wishes to direct a
firm and control it as a national asset so that its decisiomns will always

reflect the pciitical consensus, chen nationalization is more justified. this

is the case under President Mitterrand.

INDUSTRIAL POLICY ANALYSIS: "INDICATIVE"™ PLANNING

This leads us to Freanch govermment planning and investment. Certainly,
planning by the government can prevent a market failure, through a decision to
stimulate either private or public industry. It is interesting that although

= the first aircraft was flown in the United States, the period from 1903 to
1914 saw little aviation development in the United States, but great

development in Europe. In 1914, only 23 of the 3,700 aircraft in the world

Y
N vere J.S. owned. Thus, at the outbreak of World War I, the French and the
2 :
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British were prepared to make use of aircraft in a military role, while the

U.S. was aot. (15)

The French commitaent to aircraft development has been consistent and in
its planning, it has provided funding for both research and development and
production. While the French government has had a history of fragmented
responsibilicies anoné agencies (unlike the Japanese MITI), in the face of the

s current economic situation a new Ministry of Research and Industry has been
created. According to an aerospace manager, "It has the goal of coordinating
modernization efforts among the research facilities, the production shops
vithin industry, the managements of French companies and the government
itself.” (16) This new entity is to oversee an increase in French investment
in R&D. Recognizing that they now devote only 1.82 of their GDP to R&D, and
that the U.S., West Germany and Japan spend about 2.22, the French plamn to
increase their spending to 2.5Z by 1985. (17) This is overall R&D spending,
as figures for aerospace alone are appareatly not available. One indication
of spending levels which will aid the aerospace industry is a decision to
support the application of robotics to.thc aerospace automotive and electrical
industries. The governaent's three-year Robotics Program will cost

approximately $360 million.

Another asans of support for French aerospace is a guaranteed sarket from
Air France. Air France has apparently not even considered options to the
Airbus. For example, Air France ordered the Airbus A310 without considering

Boeing's 767 and placed orders for 50 A320's (as announced at the June 1981

A

-v-
=l

E? Paris Airshov), before that aircraft was even designed. (18) It is also

< interesting that while Air France initially wanted Pratt & Whitney engines for
%: the A310, Snecma protested and in the event, GE CF6 engines were used (of

=3
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which Snecma produces about 275 in partnership with GE.)(19) The national

airline i{s also flying the Concorde at a loss of $67 million in 1981, and the
decision has been made to cut back service to the United States to the
Paris-New York route in order to cut back these losses, 702 of which are paid

by the goverument.

Concerning the Concorde, it can be argued that despite its commercial
failure, Concorde's development did maintain high French technical skills and
prestige, as well as employment. Perhaps this is a more productive use of
public funds, than unemployment checks. However, it can also be speculated
that had the Freach put public development funds into the Caravelle XII, it
could have been developed at a lower cost and in time to compete with Boeing's
727, the largest selling civil jet in the world. As it was, Aerospatiale used

their own funds for the Caravelle XII and the plane came in too late.

French planning and government involvement has also led to concentration
on economies of scale and production. In 1970, Nord Aviation, Sud Aviatioa
and Sereb were merged to form Aerospatiale. In 1971, Dassault and Breguet
merged. These moves were encouraged and supported by the government. The
French follow a bi-polar model, which aims at having two firms in each
industry segment, in order to provide a basic level of competition. Thus in

aircraft, we see two engine manufacturers and two aircraft manufacturers.

Finally, aircraft and engine production are subsidized by the French
government, basically in the form of loans which are usually interest free and

which have extended pay back periods.(20) The following figures are

indicative of the Fremch commitament:
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FRENCH GOVERNMENT FUNDING OF CIVIL AIRCRAFT CONSTRUCTION

(MILLIONS OF FRANCS)

1980 1981 1982
CONCORDE 115 125 100
AIRBUS (A300,A310,A320) 623 605 826
ATR-42 COMMUTER 25 25 300
CFMS6 ENGINES 318 452 655
HELICOPTERS 21 17 17
TOTALS 1,223 1,337 2,078

Source: DR. W. Stephen Piper, The United States Aircraft Manufacturing

Industry: International Trade Aspects, Statement before the Subcommittee on

Science, Technology, and Space Committee on Commerce, Science and

Transportation, U.S. Senate, April 1, 1982, p. l4.

While these funds are provided with the understanding that they will be
reimbursed (without interest), to the French government, of the 1,664 million
francs paid to Aerospatiale before 1976 for A300 development, only about 122
had been repaid as of July 31, 1981. According to Congressional testimony by
Dr. Stephen Piper of the office of the United S:a:és Trade Representative,

there is no obligation to repay such funds by any specific date.

The availability of government funding is, of course, not unlimited, nor
without cost. It is limited both by the relative size of the French economy
and by its health. For example, French defense cuts have recently eliminated
orders for 25 Dassault-Breguet Mirage 2000 fighters and delayed, by 12 to 15
months, a production start on Dassault's new generation Atlantic Maritime

Patrol aircraft. (21) Recent articles in Aviation Week indicate that even the
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nationalized firms will have to rely more on their own investment resources
and on the international bYanks than they have in the past. If used, these
sources will mitigate against future Concordes, as the banks will apply the
test of commercial success. In the area of helicopter development, for
example, France promoted its industry through military export orders, joint
development programs, and development funding. XNow that helicopter busiaess
is established, consideratian is being given to fulfilling government

requirements as a byproduct of viable commercial helicopter development. (22)

INDUSTRIAL POLICY ANALYSIS: THE U.S. CONTRAST

Before going on, 1t is useful to review the aircraft industry in the

U.S., and the U.S. government's role, to provide some balance.

' First, a key factor is that while exports are important, we have a huge
domestic commercial and military market in the United States. Importantly,
defense procurement accounts on the average for over 502 of aerospace sales in
the U.S. (23) 1In addition, while the commercial production and export picture
described earlier is ucgative, military export units showed an increase of one
percent in 1981 over 1980, and in this time period, a 792 iacrease in value.

(24)

Furthermore, contrary to a traditional private sector view, the U.S.
government is heavily involved in the U.S. aircraft industry. In this regard,
it is useful to quote Jacques S. Gaansler, former Deputy Assistant Secretary of
Defense for Materiel Acquisitiou.

"For reasous of historical military necessity, the
government owns a large part of the aircraft industry -
approximately one-third of the curreat plant space, a

significant share of the manufacturiag equipment, and all
of the repalr depots. In addition, the finamcial positiom
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of the industry is very much dependent on the use of
government financial resources (progress and advance
payments, and loan guarantees such as those provided for
Lockheed in the mid-1970s)." (25)

With regard to R&D, NASA currently spends about $500 million per year on
aerospace research which is of interest to our aircraft manufacturers. 1In
terms of comparative data, in the past, U.S. R&D spending has dwarfed that of
France, and the total EEC. For example, in 1966, out of a total of $11.8
million of expenditures on aerospace RED for the EEC (figures for Britain
included) and the U.S., France spent 5% of the total, the total EEC share was
127 and the U.S. share was 88%. The pay-off was great. "Of the technological
advances made in aviation since ;925, 702 were the result of military
sponsorship, and an additional 18Z were sponsored by civil agencies of the

government.” (26)

Without overstating the case for U.S. government involvement, it is
useful to balance our perspective and realize that while there may be
differences of magnitude and kind between U.S. and French government

iavolvement, there are many similaritiqs.

One final point of U.S. experience relates to the degree of consolidation

of the U.S. aircraft industry. While consolidation has taken place in France,

as noted above, it has also happened in the U.S. Taking the period from 1960

"n
.
<.

to 1976, the number of firms producing commercial transports dropped from five

N AR
Ny - R
Y S

to three, while those producing helicopters dropped from nine to four, and

those producing fighters went from nine to six. (27) Thus we see the same
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trend in a privately organized economy as we do in a planned economy.
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A discussion of the Franch aircraft industry, or for that natter of the
American aircraft industry today, would be incomplete without emphasizing the
degree of not only international coapetition but interna:ional cooperation and
interdependence in the design and the manufactur f both amilitary and
civilian aircraft. As anoted by Dr. Robert E. ¥ :rrah of the University of
Magsachusetts, “"Since World War II, U.S. leader in the conduct of foreigm,
as vell as domestic, civil-industrial affairs, - been committed to a
strategy of multinational interdependence.” (28) For the U.S., this has
become a sometimes uncomfortable reality, as we view the decline of our
“smokestack”™ industries in the face of foreign competition. However, many
Amsrican aircraft firas are fully engaged in cooperative projec:ﬁ with their
foreign counterparts. As already noted, General Electric is cooperating with
SNECMA on aircraft engine development. As another example, Fairchild Republic
has a joint venture with SAAB of Sweden, on the Fairchild/SAAB 340 commuter
aircfaft. These arrangements appear to be motivated by the availability of

large amounts of low cost capitol overseas, as well as marketing advantages.

U.S. antitrust constraints make it easier for G.E. to work with SNECMA on jet

engine development, than to consider working with, for example, Pratt &
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Whicney. SNECMA, of course, has access to interest-free government loans. It

is not clear, however, whether such a move by G.E. is in the American interest

in the long run, since tectmology is being transferred to a French firm.
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Returning to the case of France, one basic factor {s that France, like .

other European aations, lacks the domestic military and civilian market of the

[ S

A

United States, and must look toward cooperative development as a way of -

s
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increasing market opportunity, and helping support development and productiom

p—

costs. Certainly, the formation of the EEC {n 1958 has assisted in this

regard. Realizing that since World War 1I, the U.S. aircraft industry has
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been predominant, the Europeans have combined to maintain their aerospace

industries and to effectively compete with the U.S.

In reviewing aultinational cooperation, a great deal of iasight comes
from a Rand study by Mark A. Lorell, which was prepared in July 1980, under
contract from the office of the Undersecretary of Defense for Research and
Engineering. The Lorell analysis concludes that the Europeans have worked

together to achieve three basic types of objectives:

N
- I. Maintain diversified and broadly based national RS&D
‘ aerospace capabilities with restricted national budgets.
- A. BReduce R&D costs for each participant to below the level of
;g ’ a national program.
. B. Maintain or expand national employment levels and skills.
- C. Acquire new technologies.
;; D. Encourage program stability.
j? I1I. Advance regional political objectives.
] A. Contribute to the formation of a Franco-German block.
;'3 B. Facilitate British entry into the Common Market.
33 C. Promote European solidarity.
2 III. Counter U.S. aerospace competitiom.
A. Pool European industry for the development of aircraft to
encourage European governments to buy European.
B. Combine European resources in development, production, and
f marketing to strengthen European sales worldwide. (29)
E‘ On the economic side, it is interesting that objectives such as reducing
R&D costs, and total cost, have probably not been met. Lorell points out that
N

2ach country resists R&D speclalization because it conflicts with its goal of
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having a total national capability. Work was more often distributed on the
basis of each participant's expected unit buy and financial contributiom, than

on the grounds of comparative economic advantage.

The producticn of the Atlantic Maritime Patrol aircraft is an interesting
case, because the U.S. was involved. U.S. participation was based om our
effort to enhance our defense by standardizing NATO defense systems, and we
agreed to support and buy a European aircraft. However, production of the
Atlantic was marked by two different periods where multinational negotiations
broke down over “who was to do what.” In both cases, the Freach took the
lead, put up their own development funds and went ahead. When the aircraft
was completed, rather than becoming the NATO standard Maritime Patrol
aircraft, only the Fremnch, Germans, Dutch and Italians bought it. The U.S.,
which had financed a large share of the development (as much as 1/3), bought
the American P-3 Orion. The French succeeded in obtaining outside development
funds in this case, but only after long negotiations and by using their own
funds to keep the project alive. The French and the Germans, who were the
na jor countries active in development, them saw the potential market reduced
by U.S. competition and were unable to have the benefit of long productiom
runs. And the U.S. certainly incurred increased costs by switching horses at
the end. The case illustrates the difficulty and uncertainty of intermational

cooperation and shows why development periods are likely to be lengthy.

In terms of the total costs of cooperative development, Lorell indicates

that data are hard to find, but his conclusion is that, "Despite the

o difficulties in obtaining reliable and comparable data, the unit prices of the

;iﬁ European aircraft appear to 2exceed those of their U.S. counterparts.” (30) In

:f: addition to those cost penalties, Lorell finds that the inefficiencies and

‘.- '..
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compromises of collaboration lead frequently to significant schedule delays
and penalties in aircraft performance. He finds that the relative success of
the Airbus can be attributed to the following factors:

l. Few technological ianovations meant little development and

low risk.

2. U.S. components made up 452 of the unit price plus spares including

most importantly the GE CF6 engine.

3. France dominated the project.

4. As a commercial project, price, reliability, performance and

delivery had to be given strong weight. (31)

Yet there is considerable controversy .over the real costs of the Airbus
development and it is Boeing's contenticn that the A300 would have been

cancelled if it had been a private proﬁran. (32)

The Lorell study brings important economic factors to light, even if they
remain somewhat ambiguous, as described above. From a nationalistic
perspective, it would seem that the U.S., with a large enough market to
achieve economies of scale, ought to try to maximize the amount of development
and production done within its own borders, rather than joint development or
joint production. This would lower costs, save time, improve aircraft
performance, keep more jobs at home, and avoid technology transfer. It also

enhances the U.S. mobilization base.

Touching on the technology transfer point, this has several aspects.
First, the U.S. may bemefit by technology transfers from other countries and

some “quid pro quo” may be necessary to maintain a flow. In additiom,

according to an AVIATION WEEK editorial in September, 1982, bright ideas get

around ia a hurry no matter what you do. The editor's observation is that the

Appendix C-15




." ,.'. A. J'.Ilfl". ’

Bl
.- e

s
.Y
.
-,

e e

only realistic policy option is to stay a year or two ahead in the

hard-learned processes of techmnology. (33)

In any event, it appears that if investment capital is the ey, the
antitrust laws ought to be reviewed with the objective of more cooperati
between U.S. firms. Apparently, there are recently created optiocns which have

not yet been tried by American firms. (34)

The Lorell study also confirms the importance of natiomal
political/defense objectives. If it is clear that the U.S. should act to
maintain predoaminance in aerospace, it is also clear that allies who are
strong in this field are stronger-allies. Additionally, in an interdependent
world which attempts to follow the dictates of comparative advantage, all
countries benefit by the free flow of ideas and products. However, as we view
the G.E./SNECMA CFMS6 engine going both into the Airbus and 300 of the KC~135
tankers which Boeing is selling to the U.S. Air Force, distinguishing what is
and is not in the national interest becomes more difficult. Ome fact,
however, becomes clear. The national government concerned will not take a
hands-off attitude. Both the U.S. and the French governments can be expected
to act in accordance with their view of this national defense and economic
interest, within the context of their differing economic and political

systems.

INDUSTRIAL POLICY ANALYSIS: INTERNATIONAL TRADE

In the internatiomal civil aircraft marketplace, as indicated previously,
the U.S. has had an overwhelming lead. In 1970, 90 percent of the world civil
aircraft market belonged to the U.S. As the French and others have become

a0re competitive, that share has fallen. Here, the dasic :zoncern ol American
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aircraft manufacturers seems to be one of keeping the international trade

practices fair. American aircraft manufacturers such as 3oeing have enough
confidence in their product to compete aircraft versus aircraft. Fortune, in
an October 1982 article indicates that Boeing is almost certainly the lowest
cost producer of commercial aircraft in the world. (35) However they caanot
fairly compete with .the subsidized financing provided by some coansortia or

national governments.

In this area, the French government anot only subsidizes development and
production, but export sales as well. Furthermore, the Freuch government,
from President Mitterrand, on down, gets involved in promoting exports. Whils
the U.S. government has in the past followed a somevhat laissez-faire approach
to international aircraft trade, as ve have watched first our trade balance
and then our overall goods and services balance go into deficit, the Reagan
adainistration has become more active. In international civil aviation policy
for example, the U.S. government is taking a much less liberal position and 1is
coordinating the counsel of the Department of Transportation, the Civil
Aeronautics Board and the Department of State, in market by market
assessments, followed by tougher bilateral bargaining. For example, during
1982 the U.S. signed a memorandum of comsultations with the French, giving
French air carriers certain trucking rights in the U.S. in exchange for
increased flexibility for U.S. cargo carriers in Europe, and a series of

similar agreements were signed with other countries.

In another case, the U.S. and Italy agreed to the establishment of a
bilateral working group on aerospace matters. This followed a Sl billicm saie
of McDonnel Douglas DC-9-80 aircraft to Alitalia. The French, who had been

hoping that Alitalia would help launch the A320 instead, were very
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disappointed by this development. (36) The deal, by the way, is based on

support from the Export-Import Bank.

In addition, the U.3. has moved within the General Agreement on Tariffs
and Trade (GATT) to achieve fair trade rules. As Dr. Stephen Piper of the
J.8.T.R. pointed out in Congressional testimony, while greater enforcement is
called for, the agreement on trade in civil aircraft nas eliminated all
customs dutles previously imposed by the signatories on aircraft, engines,
components and equipment. The French, as well as the rest of the EEC, are
signatories. This is a complex area, but another aspect worth citing in light
of the French practice is Article 6.2, which states that the pricing of civil
aircraft should be based on 2 reasonable expectation of recoupment of all
costs. (37) This {s a critical point on which to have won agreement.
Enforcement may be difficult and will have to be pursued actively. As a
"bottom line”, if a foreign government's subsidy is materially damaging to
U.S. aircraft export or domestic business, such a case can be reviewed by the
International Trade Commission (ITC) and appropriate action taken. This is a
last resort, but action was taken recently by the U.S. steel manufac:ufets,

vho won their case against the Europeans.

As a final note, it 1s worth mentioning that aircraft price is mot the
only determinant in a sale. The results of an ITC study released in December
1982, indicates that passenger capacity and fuel efficiency are the most
important considerations to U.S. dcmestic buyers. “The others in descending
t order, were quality, technology, price, technical and service support, fleet
r*- standardization, engine and availability.” (38) However, price can be the

deciding factor if aircraft are roughly equivalent and a foreign government is
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williag and able to sell below cost. This appears to be the case in Eastern

Airlines purchase of the Airbus.

In sum, the iaternational marketplace is essential to the U.S. economy.
It is a complex area and one where foreign goveraments are active participants
in cooperation with their nationalized or their private firms. The LU.S.
government must continue to do better in 1its support of American aerospace
firms, and American business must cooperate as well. There is really no
choice since the foreign buyers of American aircraft are by and large the
nationalized airlines of foreign countries. In most cases, these airlines are
not going to make decisions on purely economic grounds. As the French pursue
their best interest, so must the United States, with business and government

in a cooperative and coordinated effort.
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SUMMARY QOF LESSONS LEARNED

Nationalization

Nationalization i3 not an appropriate step for the U.S. because:

- We do not have a comparable history of government/business cooperation.
Strong evidence of the advantages of natiocnalization would be necessary to

even have such a step considered.

= 1 am not aware of any evidence that nationalized aerospace firms are
more successful in developing commercially successful products, all other

things being equal.

- Nationalization subjects industry to direct political action, which may
or may not be beneficial. For example, the impact of Mitterand's social
programs and the increased nationalization on French industry is not yet

clear.

- If£ the goverament wants to stimulate industry, it may provide a
financial stimulus to private firms just as easily as public firms. For
example, government procurement, government sponsored research, and low
interest ExIm Bank loans are all used in this country to support our aerospace

industry.

~'Nationalized firms do not ignore commercial funding sources or
commercial markets. Competing demands for government funds, the size of the
national economy and political considera:ions all act to reduce funds
availability. As we have seen in France, nationalized firms aust look to
their own earnings and to some commercial sources for funds. In additiom,

they compete for both commercial and military sales in other countries, in
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order to achieve economic production runs and spread development and
production costs. Thus, a product like the Concorde can be given development
priority as a matter of national pride, but when {t is not commercially
succassful, izs flights are reduced and production is halted. From the U.S.
perspective, a private firm utilizing commercial funds is more likely to

produce a commercially successful product.

Government Industrial (Indicative) Planaing

Formal government planning, even of the French "indicative” planning type

is not recoamsnded.

- The U.S. does not have France's historical experieance with planning,
does not have the bureaucratic expertese, asor the predilectiomn for such

goverament involvement.

- Because Ffrance's indicative planning has always involved private
industry, it is hard to identify the government's formal planning role as a
sine qua non. While it is clear that the process leads to a commen -~iew of
the objectives, would large government financial incentives for aerospace
research and for production have been just as successful in stimulating
industry development, when linked with French defense contracts? This is not
a 3saningful question in that one cannot change history nor comduct controlled
experiments in national economics. However, perhaps the essence of the matter
is the consensus that is reached, rather than the process by which it {is

AN reached.

2 4 = Planning by its nature cannot be successfully restricted to one sector
e
E!l of the economy, such as aerospace. Competing demands for inputs such as

-, labor, aaterials and funding would soon bring other industrial sectors into
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the equation. The French work on the basis of an overall economic plan,

projected five years, which takes a total look at industry. If, as we have
seen, robotics is to be emphasized, they have a “road map”™ to look at to

decide how amuch robotics funding and research will be directed to electronics,

automobiles, or aerospace.

International Cooperation in Development and Producticm

The outcome of balancing advantages and disadvantages for this policy
option are less clear to the writer than those listed above. On the one hand,

there are a number of disadvantages.

= Our raview shows that coopcrativg development and production probably

lead to mors 2xpensive, lower quality aircraft, with longer lead times.

~ There is a loss of techmology. This may be less costly in the short

run, when it is offset by risk sharing and other benefits. However, in the

long run it can lead to a loss of compecitiveness.
~There is a loss of caployuent opportunity to caother country.

- From a mobilization perspective, there are fewer "hot” production lines
and fewer skilled workers available in time of need, or available as a

deterrent.

=~ It is naive to expect that any country will truly share in development
or production in the long run, unless their position is very weak. In the
long run, it is in each country's national defense interest to develop and

aaintain a fully integrated aerospace industry.
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- Experience has shown th.. even in cooperative work, there must be a
leader to ensure success. France has taken the lead role in most of the

European cooperative efforcs.
On the other hand, there are advantages in greater cooperation.

- Cooperation lowers the level of risk, by broadening the sources of

funding.

-While there are technological transfers out, there are also technmology

~

transfers in.

= Cooperation can gain access to national markets which would otherwise

be closed, as we have seen in the use of GE/Snecma engines by Air Prance.

-Cooperation with NATO allies, which produces standardized defense

systeas, enhances our national security.

= To the extent that cooperation strengthens the economy of allies, wve

trasfit by stronger allies.

- In a truly interdependent international world, ve all benefit by

following the law of comparative advantage.

This summary indicates the need for good judgment in weighing the
advantages and disadvantages, and essentially for careful decisions in each
parzicular case. However, cne satter which it clarifies for the writer, is
that there ought to be an option for American firms to cooperate with each
other to share rigsk. Hopefully, this option is developing through the

relaxation of the antitrust laws wvhich was noted in the report.
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Intemational Trade

As is the case for France, the U.S. aircraft industry and the economy as

a whole, benefi: from commercial and military export sales.
= These spread development and production costs.
- They help the balance of payments and create jobs in the U.S.

= The U.S. i3 learning however, that it 1s necessary to be a tough
negotiator to easure that fair trade practices, as set up under the GATT

Agreement on Trade in Civil Aircraft, are followed.

- The Zxport Import Bank appears to be an effective tocl to offset export
promotion packages used by the French and others. It is hoped that the
Congress will support the administration's recent initiatives to increase ExIm

Bank capability.

Defense Procurement

As has been the case with France, defense procurement is a significant

stimulus to the industry.

-There has been a positive carry-over from defense development to

commercial development.

-Better defense planning and longer tera contracts would maximize this

benefit by reducing the peaks and valleys of defense production.

Government Sponsored Research and Developument
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The French have clearly realized the benefits of government sponsored 4&D

in this high risk industry and they are raising their levels of government

R&D.
- Government research can assume large risks and avoid market failures.

- Government funding of research for civil aviation 1is preferable to
government funding of civil production, in that it helps avoid costly mistakes

like the Concorde.

Coordination, Cooperation and Consensus

The most valuable lesson to be learned from the French is that in an
environment of limited resources and of international interdependence, the
coordination of government efforts along with government/business cooperatiom,
in pursuit of a consensus goal, is a most effective strategy for success.
While the indicative planning process of the French does not seeam to be an
appropriate process or aechanism for the U.S., our business losses in
international civil markets and in our own domestic civil aircraft markets
carry the message that we have a problem. There clearly appears to be a need
for a more responsible dialogue between industry, government and labor in this
country, and for greater agreement on the long term goals of the aircraft
industry in particular, and beyond that on the industrial future of the nation

as a vhole.

The best mechanism for accomplishing this is inclear but for the
aerospace industry, perhaps this could revolve around a small but highly
placed office in Washington, which would have a staff of less than ten
persons. These individuals would coordina . go .rnment actiocns as well as act

as an information clearing house, and as a focal point for meetings and

Appendix C-25




A A A AP ARSI A R A R A AP DT s A -0 A g e
R . G RO O KA

~"t e

discussions between govempent agencies, the Congress, business and labor.
sum, it would be the catalytic agent for the formulation of a consensus on
long tera goals and for the cooperation and coordination needed to realize

thea.
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Japanese Policy

I. Historical Perspective

The Japanese econanmy has not cnly cane of age, but it is taking giant
steps into a new one, the third industrial rewolutiam, borme of technology.
Building on the success in established industries like autamobiles, consumer
electronics and steel, Japan is targeting the industries of the future:
cawputers, aercspace, materials, biotechnology, robotics and fibercptics. (1)
The challenge to American leadership in these fields that are the cutting edge
of technology is inpressi\va.

Japan is a small island nation, virtually devoid of natural rescurces.
It has traditionally relied cn the sea for its sustenance. It has retained
remarkable racial purity and unique social customs despite vast increases in
intermaticnal travel and association. In crder to build modern commerce it
has had to marshall the cnly major assets it possesses: the intelligence,
industricusness and enterprising nature of its pecple. Today, at a time when
technoloay and capital know no borders, these are the very ingredients for

success.

Historically, the Japanese government involvement in industrial
develcrment began with the Meiji Revolution in 1868. The revolutimmary
government attracted highly educated and motivated individuals, eager to push
their ideas for both incdustrial and military develcpment. Four short years
after the rewolution, this ambiticus cadre had broucht about Japan's first

steam-oowered iccamotive and the lighting of names with kercsene lanterns. (2)
During the early 1900's this cooperation between government and industry

becan to wane. Incustry prospered as a result of the wealth accumilated
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auring the Sinc—Japanese War, the Russo-Japanese wWar, ard World war I. The
private sector attracted energetic and ralented pecple. However, Zuring the
1920's and 30's a series of trade disputes lead tc the disintegration cf th
world econamy and the Great Deprassiom. Japan was cut off Zrom its supply of
natural rasources and crude cil. (3} This scarcity strangthened the
cocrdinaticn of industrial anéd government activities by instituting a
centrally planned and requlated econamy in order to allocate resources and
assign pricrities. After World War II, the need for the reccnstruction of
industry and the restarting of intermaticnal commerce only increased the
cocperaticn between government and business. As a result, Japan's industrial
strategy of the 1950's depended heavily cn establishing trade intensive
industries starting with simple, low-skilled products and moving towards more
sophisticated products after an initial industrial base was established. As a
"have aot" nation, it had no other choice in order to build an econcmy and

raise its standard of living.

Japan's success has been great indeed. Since 1960, Japan's productivity
growth rate in manufacturing has exceeded that of the United States by an
averacge of 5.5 percent. At current rates, it will surpass American worker
productivity by 1988. Last year Japan produced more autambiles, more trucks,

more televisions, more ships and more robots than American companies. (4)

Much has been written about the reascns for this incredible achievement.
Certainly culture, and geography have played a part. However, the cocveration
between industry and government borne of revoluticnary zeal and econamic
necessity, has had the starring role in this achievement by creating the

nvircrment for success. Tocay, this cooperation is embodied in the Ministry

of Intermaticnal Trade and Incustry MITI), which was created :0 foster trade
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growth through incdustrial develcement. Cther industry groups unrelated to
trade - for example, thcse associated with the ministries handling finance,
agriculture, constructicn, transpor-ation and educatin - do not receive

direct MITI attenticn. (5)
IZ. MITI Policy

The activity of MITI is perhaps best surmmed up by Ira Magaziner and

Robert Reich in their bock Minding America's Business:

“Perhaps the most significant aspects of Japanese
industrial policy is the way in which MITI is able to find
the right campetitive levers to assist the development of
specific industries at spacific times and to vary these as
cawpetitive econamics of businesses evolve. This makes
policy both efficient and effective." (6)

These levers consist of persuasion and subtle and not-so-subtle measures
such as research subsidies, development financing, defense purchases, cartel
formation, targeted tax relief, export insurance and financing subsidies, and
import pretection for "infant" industries. MITI has sponscred joint ventures
and ancouraged mergers where econamies of scale were necessary for
international competitivess. Industry associations were created to chamnel

research and exchange informaticon.

Recently, MITI has encouraged the wholesale rovement of hich
energy-consuning industries and low added value sectcrs to less developed
naticns. Its goal is to move the workforce into the production cf high added
value products to support a higher standard of living. Aircraft and engine

marufacturing are two such products. (7)

3y shedding its less desirable incdustries, Japan also made a prcfit and

sositicned itself fZcr fZuture high added value tusiness. This was accamplished
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‘ by encouraging the sale of "turned <ey" plants to countries such as Kcrea,

\‘ Taiwan and 3razil. (8) iwhile profitacle in <hemselves, such sales enabled

:J Japan 0 £ill the plants with Japanese machine tools, creating a reacdy market ‘
" for replacemert parts and spares. Machine tool mamufacturing is also a high

added value business. ]

Zaving moved Japanese industries to the forefront of technoiogy, MITI has

3 gradually changed its tactics. Protecticnist measures have been reduced in

~ faver of stimulating research and the commercialization of its results. A

_‘ cartel was formed to lease rcbots to industry at favorable rates. Cocperative

E: research associations among campanies were encouraged by allowing full tax

credit for mstt:er contributions. Over 25 have been created. (9) Tax MG

fram varicus sport races finance research controlled by MITI in an off-budget

) line item. (10) Mcre importantly, capital export is strictly controlled,

_, leading to low interest rates and attractive opportunities for financing new

= products. Loans are channelled through the Japan Development Bank, the Bank

;-‘. of Japan and the Japanese Export-Inport Bark.

Lo Despite the view that MITI is Japan, Incorporated, it is not monolithic.

- The Ministry gets basic guidance fcr industrial policy from special advisory

-. groups, which are composed of technical experts, industry and financial
; representatives, and even members of the media and consumer groups.

Furthermcre, MITI does not act alone in determining policy and does nct

| directly finance its own programs. Attempts to restructure industry are

j limited by the Japanese eguivalent of the Fair Trade Cammission. The Japanese °
» parlimert (Diet) and the prime minister's office exercise normal political |
'."-::I control, and the Ministry of Finance must apprcve its budget. MITI is

P canposed of approximately 2500 civil servants who are drawn fram the

‘-
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3 universities, and cther prestigicus institutions as well as retired Diet
l;:-ﬂ memters. (l1l1) Industry "desks", similar to Department of State "desks" for
' foreicn countries, mcnitor individual sectors and host meetings. This is

hardly a huge bureaucracy.
MITT's basic quicelines in promoting Japan's aercspace industry are: (1)
: prancting Sree trade for all aercepace products (i.e. no tariffs or quotas);

. (2) seeking internaticnal cooperaticn for a percentage of major development
E’\ projects; and (3) govermment funding of the research and development for new
.. aircraft and engines. (12) MITI has stressed that while the Japanese
AN government should bear the entire risk in development of new aircraft

: techrology, the ultimate business risk of product success should be borne by
‘.I:if industry. The initial pricrity for Japanese industry is to seek participation
in intermaticnal joint development projects, having achieved a minimm bese
\ through licensed production and subcontracting.

III. Jacan's Aviaticn Prospects

- The Japanese aircraft industry surprised the world by developing the

_‘ famous Zero fichter just befare the outhreak of World War II. However, the

N: American occupation after the war circumscribed all aviation activities after
Japan was defeated in the War. It was seven years later that the Japanese

aircraft industry was allowed to resume its activities, and in 1954 aircraft

production was bequn on a small scale. A steady procression of

it government-orchestrated projects Sollowed, starting with turboprop airliners

::E:f_' and culminating with original fighter designs.

.‘ A brief list of Japanese manufacturing camanies and their efforts over

the yearg is illumirating: (13)
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Niken Airplare lfamufacturing Co.

Tuji Heavy Industries (TvI)

Mitsubishi Heavy Industries (MHI)

Kawasaki Heavy Industries (KHI)

Ishikawajima-Harima Ind. (IHI)
Civil Transport Development Corp.
(MHI, I and KHI, 1973)
Japanese Aero Engine Company
(MHI< FHI< IHI)

YS-11 turboprcp airliner (1958)
FA-200 light aircraft (1967)
204/205 Bell helicopters (licensed)
MU-2 turbcprop (1963)

MU-300 Diamond business jet (1980)
T-2/F-1 trainer, fichter

F-4 fighter bamber (licensed)

F-15 fighter (airframe) (licensed)

P-3C airframe (licensed)

C-1 cargo transport

VK-107 helicopter (licensed)

BK-117 helicopter (joint venture
w/MBB Germany)

500D (Hughes) helicopter (licensed)

F~100 engine (co-producticn)

Boeing 767 parts (17% of fuselage)

XX studies (150 pax a/c)

RJ-S00 with Pratt & Whitney

and Rolls Royce (150 pax a/c)

The following are examples of government direct financial aid to

establish this effect. It is not meant to be inclusive: (14)

- National Aercspace Laboratory (continuing support)

~ Research Coordinaticn Bureau (contimiing support)

- National Research Institute for Materials: $314 million in 1981

- 3ceing 767: $9.9 millicn in 1981 fcr development

- F=13; $1.8 billicn procurement premium
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- RJ=-500: $22.8 million in 198l for cevelcpment

- YXX: $6.3 million in 1981 for design studies and market

analysis for new 15C passencer airliner

In 1981, total Japanese sales of planes, parts and engines reached 275
billicn yen, or about $1.25 billian at current exchange rates. Of that total,
85 percent were contracts with Japan's defense agency. But, aided by strong
government support, Japan's aercspace industry hopes to triple total sales and
increase civilian production tenfold in the next decade, while qaining
valuable technology throuch participation in a munmber of major internaticnal
projects.

A key milestone for Japanese aircraft industry will be the next large
commercial airliner, prooably in the 150 passenger class. This market is
currently being filled with old Boeing 727's and the Douglas DC9-30, over 2000
aircraft. Japan has cbtained partnerships in both the airframe and engine
develcpments. The stated MITI goal is to achieve 15% of the aircraft world

market cn a value basis by the year 2010. (15)

IV. Llabor Practices in Aercspace Industries

Most of the Japanese aercspace campanies are huge and tend to follow
benevolent, institutional policies for their employees. The result is
workforce stability which contributes to growth and productivity. EBmplovees
can be assured of lifetime emplcyment with the company. Employees receive
modest salaries, but are paid incentive boruses twice a year, amounting to 25%
cf basic pay. Praomoticns depend upon experience and capability:; and, in

traditicnal oriental cultures, ace. This emphasis on seniority may be a

drawback for fresh ideas and innovation, out evidence is lacking, judcing ty
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the success achieved in consumer electrcnics and autamobiles. After
apcroximately 10 years, a worker can receive a low-interest loan to huy a
house, an anormous incentive in under-haused Japan for attracting and keeping

gualiry emplcvees. (16)

-

Most Japanese engineers work for the same company their entire career.
fcr instance, at Mitsubishi, university graduates initially receive low
salarias, but lcyalty is rewarded through attractive fringe benefits. It
appears that consciocus efforts are made to match the engineer to a job of his
choice, and assure him that he will not be threatened with layoff. The impact
on employee morale and productivity with this institutional approach is
remrkable. Both blue and white collar employees normally work an average of
5 hours overtime per week. Paid vacations amount to 20 days anmually. Fringe

benefits total approximately 20% of an employee's salary. (17)
V. Conclusion

The Japanese have a unique heritage that has enabled them to meet the
challenges of the growing internatianal marketplace and prosper. Part of this
heritage is geographical and cultural, but part is tied to the successful
cocperation between industry and government. That cooperation is bearing
fruit in their aercspace industry. Experience is being gained throuch
foreign-licensed marufacturing and low technology aircraft programs such as
turboprops and business jets. Clearly, Japan is planning to tuild part of
their econamic develomment and security for the caming decades on aircraft
technology. Their bigoest asset is their pecple and that constitutes quite a
e challence for the rest of the world. The danger fcr America is that Japan has

6‘ a0t been content to cotain just a market share in those industries that it

tarzets; they achieve market daminaticn.
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THE AIRBUS: A CASE STUDY

Although the purpose of this research paper is to look at the aircraft

industry ia a broad sense, it may be beneficial to look at a specific example,

such as the airbus, to illustrate the competition the U. S. industry faces.

Airbus Industrie is a consortium of major European countries, under the
leadership of France. It was formed by the governments of France and Germany,
which were later joined by the United Kingdom and Spain as partners, and the
Netherlands and Belgium as associates. Althovgh the mix of government vs.
private ownership varies within individual countries, the consortium itself is

approximately 702 government owmed.

.

Their first major product was the A300 Airbus which was the first

wide=body airliner poweraed by only two engines. By offering wide-body comfort

with lower operating costs the aircraft, born a decade ago, has grabbed a
fifth of the world commercial aireraft market. XNearly 190 A300's are now in
service with some 30 airlines. Siﬁce the beginning of 1981, a tough period
for the industry, 65 Airbusses accounted for over half the total of 117
announced orders for wide-body aircraft(l). When compared to non-U.S. markets
Airbus' gaini are even more dramacic (Figure 1). This is especially

significant since 602 of industry sales over the next 10 years are projected

b to be to aon-U.S. airlines.

. On the horizon is the aew A310, a smaller version of the A300. It will
seat around 225 passengers vs. 250 plus for the A300 and is designed for

optiaum performance on short and medium routes. Of significance 1s that it

completes head-on with Boeing's aew 757 and 767 aircraft. The first of 102

A310's ordered so far by 17 airlines should be in service in the 3Spring of
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Eigure 1.
1983. Airbus also plans tc produce a 150~seat airliner, the A320, and is
studying the possibility of developing three other aircraft. These include 2
stretched A300 and two long-range models. It i3 obvious from the above that
Airbus intends to make it's mark in the world aircraft market. By 1990 they

plan to produce a full Boeing-style family of airliners to compete with most

¢
U.S. products (Figure 2). Even in today's adverse economic climate, there

A

appears to be only a small slow down in their march toward that goal.

R

Why has Airbus been so successful when historically, the Europeans have

Y

ATy
sy

2ot -been able to develop an ecovomically feasible airliner? In fact, the nine {

programs preceding the Airbus were economic failures(2). For ome thing,

rRA AN

A

b, ]

“uropean zovernments have decided that their aerospace iandustries will not

take the backseat any longer. They recognize the importance of the aerospace
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Airbus Competition
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iadustry in furthering their social and philosophical values. This makes

b

i

.
Ae?

Airbus' goals national policy and allows their countries to view the effort as
a national investment. Airbus Chief Executive Officer B. Lathiere rejects

allegations that the compaay is not run along commercial lines. But Airbus

-
s

. PR

P L

for U.S. companies has become a government- backed corporation with

",

r:-i- Industrie makes neither profit nor loss. All risk is borne by the partaner
Er.:'_f companies and to varying degrees by their countries. Therefore, competitiom
V-"‘

tax-supported capital and political support.

Sl Al g e
]

4,

P .

This is how Mr. K. G. Harr, Jr., President of the Aerospace Industries

L

Association of America described government marketing support for Airbus

r‘ -" '

during his testimony befcre the House Committee on Foreign Affairs
::::ﬁ (Subcommittee on Ecomomic Policy and Trade) on February 23, 1981:
b'."

'!_l_ "These initial (Airbus Industrie A300) sales were
e almost certainly directed procurements to 'buy natiomal.'
».;} French Finance Minister, Jean-Pierre Fourcade put such
:-.-: pressure on Air France in January 1975. Other <ales

Ny

ll/
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resulting from goverameant pressure included Lufthansa,
Iberia, and more recently Sabena. Once astablished in a
fleet, there is no further need for such pressure: a
carrier has an economic incentive to buy additional units
(and derivative aodels) because of the previous investaent
in spares, training, specialized ground support equipment,
crew familiarity, etc.

"'Poiitical leverage' is another important factor {n
the sale of European-produced aircraft. Although
difficult to prove conclusively in any legal sense, events
have provided evidence that there has been a continuing
involvement by governments of Airbus participants to
induce aircraft sales bty associating sales to political
agreements such as: (1) trade agreements, (2) route
awards/landing rights/frequency rule adjustments (3)
military weapons support, and (4) economic/regional
assistance. A recent twist to the 'political leverage'
was Australia using Trans Australia Afirlines' (TAA)
purchase of A300's as leverage on the EEC to buy more
Augtralian muttom.”

In addition to these buy national pressures and political influences,
large amounts of manufacturing subsidias have been provided Airbus by its
European governments. The actual amounts are difficult to estimate because of
the aultitude of countries involved and the lack of firm data. However, an
estimata can be made by comparing the A300 program with a typical U. S.
program of equivalent size. Boeing did this in a May 1982 pamphlet entitled,
"International Competition ia the Production and Marketing of Commercial
Aireraft”. The study compared the A300 program with U. S. large aircraft
programs and concludes that Airbus has p}obably been subsidized in excess of
$5 billion tn date. When divided over the 700 airplanes projected for Airbus
programs, that equals a per-airplane subsidy of 37 million or 20% of airplane
orice. Boeing's conclusions also suggest no feasible prospect of breakeven
for the Airbus programs. In Zfact, their compariscn of the A300 program with

Lockheed's LiICll indicates that the A300 program would have been abandoned

some :tine ago under U. S. oprivate iadustry economic criteria. The L10il
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which wvas consistently ahead of the A300 in aircraft deliveries was cancelled

due to ~conomic !~sses reculting ‘rom ‘nsufficient volume (Figure 3).

A final area of subsidizazion is financing. Since state-of-the-art
technology is generally kmown to all aircraft manufacturers at any given time,
and attempts to use unproven ‘. nology is too risky, there tends to be
relatively few technical differences between competing commercial aircraft.
The main differences appear to be in engines and they are available to
everyoune. This doesn't amean the U.S. cannot build technically superior
aircraft =-- thevy can and do. Hovever, in the case of the Airbus, performance
is close enough that financing becomes a major pricing factor. Financing
typically represents 9% to 105 of program life cycle costs and as figures &4

and 5 {adicate interest rate subsidies can significantly offset performace or
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Interest Rate Subsidies Can Offset Pricing
Advantages
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figure 4.

pricing advantages (3).

Official export financing is governed by international agreements which
set minimum rates and maximum terms that should theoretically provide
“inancing ;arity between competing international manufacturers. In the é;se
of the Europeans and the Airbus, they consistently offer the most advantageous
financing terms allowed. The Export-Import Bank in this countrydoes not. In
fact, the Eximbank's policies regarding loan fees, model limitations, and

exclusion of developed countries from loan eligibility make U.S. producers

less price competitive.

The extent of Airbus financing subsidies is reflected in this statement
by Frank Borman, Chairman of Eastern Airlines, after that airline's purchase

of Airbus aircraft (4):

"1f vou don't kiss the French flag every time you see
it,” Borman recently told an employee gathering, "at least
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Figure 5.
salute it. The export financing on our Airbus deal
subsidized this airline by $100 milliom."
The terms offered Eastern were truly exceptional. First, Eastern was

given four aircraft to operate on a nearly cost-free trial basis. Then when

Eastern confirmed its order, the trial lease agreement was converted to a 14.5

)
. e

year lease agreement. Airbus also agreed to arrange export financing for $250

& @ 4

million for 10 years at 8.25 percent interest and provided approximately $96

alllion of manufacturer's subordinate financing. They further agreed to

"
N

t: underwrite the operating costs of a portion of the capacity of the aircraft

e

; R through a "Deferred Seat Plan™ (Eastern said it needed only 170 seats while

n

- the A300 had 244). The plan allowed for 12 of the 23 airplanes to be paid for

tj as if cthey had only 170 seats for up to 4 years or until load factors exceed a

:r certaian level. Additional inducements were offered as well (5). Obviously,

:i.c it would have been impossible for a private U.S. aircraft manufacturer to come

VS

:: close to zeeting such terms.

2

ad
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The above has shown Airbus Industries to be a major competitor to U.S.
aireraft manufacturers and demonstrates the large inroads Airbus has aade in
the world commercial aircraft market. The consequences of further gains could
seriously impact the U.S. aircraft industrial base and the U.S.'s ability to
maintain their technological superiority in this area. We have already seen
Lockheed discoatinue production of the L10ll and McDonald Dougias' DC-10 would
have been next except for the sale of 40 KRC~-10s to the U.S. Air Force. It is
due to events such as the Airbus success that this research paper was
undertakea. Whereas in the past, the U.S. has dominated the world commercial
aircraft market, the Europeans, with their Airbus, have now challenged that

domination.

In closing, it's only fair to mention recentrptoblena Airbus Industries
has encountered. LeMoade, the French anewspaper, iﬁ its January 28, 1983

edition reported on a letter gseat by the Chairman of Aerospatiale to the

French Transport Minister. The letter cited the problems of unsold aircraft
and a lack of financing support for Airbus sales by the British and Germans.

As evidence of the lag in sales, the Chairman stated that for the first time

.
-

.
.
o'
‘-

3

in Airbus’' 12 year history, firm orders for the A300 were two aircraft lower

at the end of 1982 versus 1981(6).

OO - Y 2%

While this pause in Airbus' success story is worth noting, it's important

“ to recognize that the problem may only reflect the poor world economic

-
WA e

conditions. In fact, the U.S. manufacturers are having similar problems.

Airbus Industries has demonstrated over many years theilr resolve and

o

-..
-’

competitiveness. As the world economic conditions improve they will continue

with their goal of taking a greater share of the world aircraft market from
~
Ef U.S5. amanufacturers.
o

Appendix E-8




.
~»

FOOTNOTES
APPENDIX E (Pages E-1 to E-9)

lpobert Ball, "Airbus is Rough Competition,” Fortune, October 18, 1982,
p. 121.

2stephen Piper The U.S. Aircraft Manufacturing Industry: International
Trade S, Statement before the Subcommittee on Science, Technology, and
Space, Committee on Commerce, Science, and Transportation, U.S. Senate, April
1, 1982, p. 10.

3John E. Steiner, Technical and Financial m;"Mat:ivesl What's Ahead,
Anmual Meeting of Panel on rections in r Aerospace, ican
Institute of Aeronautics & Astronautics, Baltimore, MD, May 26, 1982, p. 6 and
7.

4Business Week, January 11, 1982.

SThe Aerospace Research Center, The e of Forei tition to
the U0.S. Jet Tr rt Manufactur '3 ¢ Pe 713

6"French Blame Germans for Lag in Airbus Sales,” The Wall Street
Journal, January 28, 1983, p. 35.




Multi-source Production
Government Aircraft Depots

TWO STAFF STUDIES:
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MULTI-SOURCE PRODUCTION

Citizens of the U.S. have historically championed
the free market and extolled the virtues of economy and
quality which result from open competition. "Build a better
mousetrap and the world will beat a path to your doorstep”
goes the old saying. In the U.S. defense industry our
nation has drifted away from the precepts of competition
and the sole source contract has become the predominate
way of doing business. Somehow, despite the intent of
procurement directives to the contrary., sple source busincsq
accounts for about sixty per cent of thg total dollars
spent of defense.

The following table illustrates the extent to which

competition occurs in defense contracts:1

Type Contract riscal Yesr
dollar awards) 1980 1981
Competitive 36.0 40.7
Non-Competitive 64.0 59.3

(As a % of total
award actions)

Competitive 39.7 48,1
Non-Competitive 60.3 51.9

Government agencies, however, continue to extoll the
virtues of competition. The results of the Joint Department
of Defense (DéD)/bffice of Pederal Procurement Policy (OFPP)

; Competition Workshop, which was held in May 1981 listed
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the following conclusions which have heen condensed by the
author:z

}f l. When properly used, competition is the best stimulus

2 to arrest cost growth, generate optimal prices, and stimulate

o technological innovation. Where marketplace forces or

factors of production do not inherently support competition,

the Government must act to secure the advantages of competition.

2. Competition must be promoted but not mandated in
an arbitrary manner. We should not assizn quotas or goals
in the form of percentages or absolute dollars to' the
achievement of competition. Goals, such as for small
business awards or equal employment opportunity accomplish-
"y ments, are not useful in dealing with competition for
Government contracts.

J. Competition is a highly complex force. To assure
its sustanance and provide maximum benefits, continued
research and operational experimentation must be applied
throughout the Government procurement community. The
competition employed now and in the future will be sub-
stantially different from the competition used yesterday.

One of the reasons given for sole source contracting
is that in many cases only one company has the capability
$§ to develop and produce the desired piece of equipment.
Another more insidious reason is the procedure of allowing
the same company that wins the design and development
contract become the sole producer of *he jtem. This
procedure results in an “"all or nothing" contest. Since
only a few large defense programs are started every five
- or ten years, the competition is vicious and limited
to only a few large firms that have the resources and
time to compete.

Awarding the production contract to the same company
that wins the design and development encourages companies
to come in with unrealistically low bids for the design

with hopes for making up losses during production when
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there will be no comvetition. #hen he was Leputy Secretary
of Defense, Frank Carlucci acknowledeed this practice of
“buying in" when he statedx3
®"A persuasive case has been advanced that the early
phases of developrment of a new weacon system must te
adequately funded. I support this in principle; however,
industry has a major responsibility to identify accurately
and fully the costs of its proposals. Industry must not
commit itself to artificially low costs during the
competitive biading process and subsequently then blame DOD
for inadequately funding the program. Nor should industry
attempt to "buy in" to the program”

A practical way to increase competition on defense
programs would be to always establish at least two sources
for production on all large quantity programs. This would
require a second competition f&r production on each veabons o
system. With this process, the competitors for design and
development would be forced to make realistic cost proposals
since there would be no assurance of recouping losses
during production.

Limited existing data shows that cost savings between
10-40 percent would result during the production phase.
Normally the designer of the subject weapon system should
be one of the two production companies. In fact, this
could be a provision in the contract as long as one other
firm was allowed to join in the production phase.

Because of the limited number of units produced in
current weapons programs (only 100 B-1B bombers) and the
large cost for production equipment; practically speaking,

only two companies could be expected to enter production

on most contracts. Hence, the terms dual sourcing and
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second sourcing have gained wiade usare wnenever competition
during the production phase i3 discussed,

It has been demonstrated that two competing production
companies can be used efrfectively even on low volume, high
cost items. The production performance of Todd Shipyards
and Bath Iron Works on the Navy's 7FG-7 class guided missile
frizate has produced the first on budzet, on time ship
purchased by the Navy in recent memory. And yet the total
number of ships built will only be forty-six.

The largest amount of data on the results of multi-
source production comes from the World War II aircraft
industry. It was shown that the learning curve for com-
petitive production sources was 4.4% f 2.1% steeper than
than sole sgurce curves.“ Boeing, Douslas and Lockheed
each produced B-17s. Convair, North American, Ford and
Douglas produced B-24s. Boeing at Wichita and Renton
as well as Martin and Bell built B-293. In each case,
competition encouraged multiple source competitors to come
up to efficient production faster than in scle source
aireraft programs.5

Reliability also seems to result from second source
contracts. Examination of a Mean Time Between Failure
(MTBF) chart of the AIM-? Sparrow missile shows a decrease
in reliability in late 1974 until mid 1975 when a second
source was introduced. Reliabilitv improved with the
addition of a competing source and in 1979 reliability of
items from the prime contractor began to exceed those of
the second source by nearly 100 nours i4Tbr at the 50%

ronfidence level.
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The key to multi-source contracts is some measurement
of contractor performance which is then used in subsequent
years to award a percentage of the production. In the case
of a dual source production, the split might be sixty and
forty percent with the largest share going to the contractor
who maintained the required reliability with the
lowest unit cost. In this manner, each year the sources.
would recompete for the major share of next years production.

In the case of the Sparrow missile, after General
Dynamics entered production as the second source, unit
costs dropped seven percent. Raytheon, the prime contractor,
subsequently dropped its unit cost eight percent. 3Similijar
shifts in unit cost curves occured after second sourcing
Bullpup, Sidewinder and Tow missiles.6

The recent cost growth trends of major defense weapons
systems are cause for alarm. GAO in 1979 stated that their
review of programs since 1960 "failed to find one example

of where the Department of Defense accurately estimated

i3
[

»

or overestimated the cost of any major weapon system."”

-y

Total program cost growth during production for the period

Dec 79 = Jun 81 of typical systems under sole source
7

0L - ¢ SRR

production was as follows:

i gndie Be am 4
»

:j Program Cost Growth
be - (%
" UH-60 (Black Hawk) 22.5
v I-198 -1600
. P-16 22.4
% E-3JA 5¢3
v CAPTOR 38.0
v HARPOON ‘ 25.2
!! TRIDENT 5.8
j PHM -1.3
N Average 12.7
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During the same period, competitive production on the
following systems produced an average growth ra%te three percent ‘

less than the average non-competitive rate.8

Program Cost Grewth d
)
Sidewinder AIM-9L 19.0
Sparrow AIM-7PF 9.4
SSN-688 -3.6
Average 9.65

There are many reasons for multi-source contracting.
The main reasons which have been illustrated above are to
reduce costs and improve performance. Mr, Harvey Gordon has -
i; compiled a more complete list which includes the followings®
: -Broading the production base

-Evening out the fluctuation in defense industry which
leads to feast or famine situations for individual firms.

-Achieving superior equipment through increased competition

-Facilitating NATO participation as coproducers or through
coproduction as subcontractors

-Pacilitating the attainment of socio-economic goals by
. dncéreased award to minority and small business contractors
O - and ‘or-subcontracztors.

-Preserving competition for the sake of competition
per Sse.

To the above 1list I can add only one additional reason

fj for multi-source contractineg in the production phases

’ i We can no longer afford not to.
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The Defense Department, using a three-level maintenance system, operates
aviation depot maintenance facilities. Military aircraft maintenance has been
divided into three levels:

1. Organizational level maintenance consists of daily actions performed
at the squadron level. Often at this level the maintenance consisté of
identifying a faulty piece of equipment and replacing it.

2. Intermediate level maintenance is the next higher level of maintenance.
Faulty equipment is tested and components are repaired. Routine items such as
engine overhauls and repair of hydraulics and electronics are accomplished.

3. Depot level maintenance is the highest level of maintenance and often
consists of complete disassembly of aircraft and components and manufacturing
replacement parts. Depots also specialize in crash damage repair and iirframe
modifications.

One suggested action for improving the overall aircraft industry and
reducing costs in the Defense Department is to turn over the operation of
aviation depot level maintenance facilities to the private sector. Predicted
benefits to the Defense Department would occur because of more efficient plant
operations by private industry. Predicted benefits to the aircraft industry
would occur because of a more continuous demand on the industry which would
offset the more cyclic nature of military production contracts. This approach
compliments proposed actions to integrate military and commercial business.

It is envisioned that overall U.S. industrial productivity would go up, since




the large government investments in plant and equipment could be utilized by
the private sector.

The -welve major Army, Navy and Air Force aviaticn maintenance depots have
3.6 billion dollars in assets and employ a workforce of 60,000. These
facilities account for $2.8 billion in aviation maintenance each year. If
they were a corporation, they would rank one hundred fortieth in the Fortune
500,10

In accordance with the latest directives, private enterprise is given the
opportunity to bid on military aviation repair tasks. The depots through
their service logistics commands also bid for the repair tasks. For purposes
of bidding, depots must compute in their bids all facility and personnel costs
including military salaries. These items, of course, do not appear in final
depot product costs. If it is determined that depots can perform maintenance
more economically than private business, a second round of bidding among
depots is conducted to determine which will receive the job.

The goal for depots is to break even in their transactions but this does
a0t completely describe the cperation. Profits €rom depot production can b»
used to improve facilities, equipment and work conditions and thus reduce the
net profit to zero. The most profitable depots can be expected to have the
best furnished offices and the best outfitted work spaces. Under certain
conditions profits from one year can be carried over to offset expected
expenses.

when bidding for a job, depots estimate the number of manhours and amount \
of material required for a job which is then fixed in a contract with the

service logistic command. As a matter of practice, depots do not bid for
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civilian work except for unique components which are not manufactured in the

civilian sector. As an example, a Navy depot repairs skis for the snow

capable Lockheed C-130. Depots do engage in foreign military work also. At

the beginning of the Falklands Crisis, some depots were in the awkward |
position of doing repair work for both Britain and Argentina.

The incentives which cause government operated depots to strive for more
efficient operations are three:

1. There is an ever present fear that Congress will close another depot
which has happened in the past. Workers believe that if a depot is going to
be closed, it will not happen to the most efficient and productive
installation.

2. The carpets, drapes, office and shop supplies are purchased from depot
profits. The more efficient the depot, the better the facilities.

3. The performance evaluations of the military officers and the merit pay
of civilian managers operating the depots are based in part on the overall

efficiency of the depot.

Whether or not private industry could run the depots more efficiently is
open to debate. There are, however, some facts which can be grouped into
advantages and disadvantages. The disadvantages of goverrnment operations are
as follows:

1. The government depot workforce is more expensive than a comparable
privately run workforce. Government wage scales and depot unions ensure that
wages are comparable with area averages which may include a distant city when

the depot is in a remote rural area.
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2. Flexibility of the workforce size is more restricted under government
operations. Because of congressional imposed hiring ceilings, it is more !

difficult to expand the workforce. Unions make it difficult to reduce the

Uy

workforce.

The advantages of government-operated depots are:

1. Better control. The government can direct the immediate repair of
critical items on short notice. A new contract does not need to be negotiated
every time there is a radical change in the workload as would be required with
a private contractor.

2. Better response. If the need arises, the government can direct depot
repair of an aircraft component before funds are identified. Contracts wi h a’
private firm cannct be made unless money is identified for the task.

3. Government-operated depots represent a large mobilization asset in
their excess plant capacity. It is doubtful that any private business would
be willing to bear the large overhead costs associated with maintaining this
excess plant capacity.

Instead of all private or all govermment-operzted depots, some combination
may be a more efficient solution. But on examination, one finds that this is
indeed the situation today. A sizeable portion of military aircraft rework is
contracted to private enterprise. The fact that many small private aircraft
repair facilities are not part of a large commercial aircraft plant is testi-
mony to the fact that economics dictate otherwise. It is recommended that the
military aircraft maintenance depots continue to operate as they now do, pro-
viding a benchmark against which private industry can compete. More important,
the military depots provide DOD with a flexibility and response that would be

difficult to match in private industry.
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