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other Japanese firms. Japan’s complex distribution
system reinforces the preference for buying Japa-
nese. An exclusive patented technology might be the
only way for an American firm to get into the
Japanese market if it is forced to license Japanese
firms, they might capture the whole market.

The United States has been negotiating with Japan
to fix these and other problems. Already, Japan has
increased the Patent Office staff to reduce delay,
although not nearly as much as the United States
believes is necessary. Japan has also lengthened
various deadlines for non-Japanese parties, to allow
sufficient time for communication and translation.
Because Japan is now producing many inventions, it
might be receptive to granting stronger power to
patentees to exclude competition. The keidanren, an
influential Japanese association of businesses, has
already urged that patent systems worldwide should
provide “effective patent enforcement,” including
“preliminary and final injunctions [i.e., court orders
against infringement] as well as monetary awards
adequate to compensate patentees fully and serve as
an effective deterrent.’’156

Critics of Japan’s patent system might keep in
mind that the U.S. system has its own drawbacks.
Resolution of patent cases that go to trial is slow (on
average over 2 1/2 years). In addition, patent litiga-
tion can be expensive, and our patent law is quite
complex. Thus, foreigners may feel that our system
puts them at a disadvantage. While patents are issued
relatively quickly in the United States, they are fairly
often ruled invalid by the courts. Moreover, 20 years
ago the courts enforced patent rights more narrowly
than they do now. It should therefore not be too
surprising that Japan and other countries, following
in our economic footsteps, do not grant as strong
protection as we might wish.

Patent Office Procedures Worldwide

Procedures for issuing patents differ from one
country to the next. This raises the cost of filing
applications in more than one country. The United
States has been negotiating in WIPO and with Japan
and the countries of the EC on terms of possible
harmonization. The negotiations have already borne
fruit. At U.S. urging, Japan in 1988 started allowing
inventors to put multiple claims (in effect, multiple

variants of the same invention) in one consolidated
application, as has long been the practice in the
United States and Europe.

Most of the changes, however, will probably
come only as part of a comprehensive settlement. As
part of any package deal, it is likely the United States
will have to change from a first-to-invent system (in
which the first person to make an invention is
entitled to a patent) to a first-to-file system (in which
the first inventor to file an application is entitled to
a patent). Only the United States and the Philippines
follow the first-to-invent system.

A fret-to-file system has some advantages. Since
patents disclose the invention, early patenting could
increase technology diffusion. A fret-to-file system
also avoids extensive legal fights over who was the
first inventor. However, switching to a first-to-file
system in this country could disadvantage small
inventors (either individuals or startup or small
firms), who are probably more important in the
United States than elsewhere. Having no patent
department, small inventors usually have a harder
time filing applications and therefore prefer to delay
filing, to see if the invention warrants filing and to
have more time to prepare the application. Under a
first-to-invent system, these inventors can delay
filing applications without fear of being preempted.
Under a first-to-file system, a small inventor might
lose out to a later inventor in a large firm that gets its
application filed first. This hardship on small
inventors could be lessened by making initial
applications easier and cheaper to file, as they are in
many fret-to-file countries.

ANTITRUST LAW
Federal antitrust law prohibits a wide range of

business conduct that restrains trade or monopolizes
a market. Its core provisions, Sections 1 and 2 of the
Sherman Act of 1890, as amended, prohibit both
business “combinations . . . in restraint of trade”
and the “monopoliz[ation], or attempt to monopo-
lize," trade.157 The Sherman Act and other antitrust
statutes are worded in general terms, and could by
their literal language prohibit a great deal of
innocent business activity. The courts therefore have
taken the statutes as an invitation to fashion a body

l~e  ~~ll=tu~  ~~y  mi~~  (USA),  Keidanren  (Japan), and UNICE  (Europe), Baic  Framework of cm provisions  on l~ellect~
Property: Statement of Views of the European, Japanese and United States Bwiness  Communities, June 1988, p. 33.
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of precedent to explain more clearly what conduct is
prohibited.

U.S. antitrust law has long been an effective
shield against the power of monopoly and has kept
many fields open to enterprising, innovative new-
comers. Today, as foreign competition looms large
in the U.S. economy, some have questioned whether
traditional interpretation and enforcement of anti-
trust law may need some changes. Antitrust law
could potentially prohibit firms from merging,
forming joint ventures, and cooperating in various
other ways—such as setting industry standards and
conducting joint R&D projects. This section as-
sesses the extent to which antitrust law might
prohibit or discourage such behavior even when it
would enhance the competitiveness of U.S. manu-
facturers.

While direct evidence is scanty, it appears that
antitrust law does discourage some competitiveness-
enhancing conduct, and would somewhat impede
government and private efforts to increase such
conduct. In most cases, the law does not actually
prohibit the behavior in question; but because the
law is unclear and involves stiff penalties, business-
men are often afraid to do anything that even looks
like it might be an antitrust violation.

The Changing Interpretation of the Law
●

The types of conduct prohibited by antitrust law,
and the philosophical justification for the prohibi-
tions, have changed somewhat through the years. In
the late 1800s and early 1900s, antitrust law was
aimed in part at keeping businesses small. Small
businesses were seen as more humane and more
responsive to local needs. The Supreme Court, for
example, criticized the transformation of “an inde-
pendent businessman, the head of his establishment,
small though it might be, into a mere servant or agent
of a corporation, ’’158 and noted the “widespread
impression that corporate power had been and would
be used to oppress individuals and injure the public
generally.’ ’159

In recent years, antitrust law has been aimed not
so much at preventing bigness as such but rather at
ensuring fairly free competition. Under neoclassical
economic theory, a free market-in which many
firms compete and no one firm is large enough to
affect the market for its product—is most efficient
for society. When one or a small number of firms
comes to dominate the market; those firms tend to
reduce output and raise prices compared with free
market levels. This market power is called oligopoly
(if only a few firms are competing) or monopoly (if
only one company sells the product).

Since the 1960s, the primary purpose of antitrust
law has been to promote competition by minimizing
the creation and exercise of market power.l60 Today
both the courts and the Federal enforcement agen-
cies acknowledge that some kinds of cooperation
can often be justified by compensating benefits to
society. l6l For example, suppose several competing
firms with large combined market share in metal
alloys create a joint venture to develop and sell a
particular new alloy. Despite the joint venture’s
market power, society might be better off with the
joint venture than without it because on their own the
firms might have taken much longer to develop the
product.

In evaluating a firm’s conduct, enforcement
agencies and the courts most often use a balancing
test, or “rule of reason. ” Conduct that threatens
substantially increased exercise of market power is
permitted if the societal benefits outweigh the
societal costs (or, as sometimes phrased, if the
pro-competitive effects outweigh the anti-
competitive effects). The rule of reason is not always
used. For example, certain egregious conduct, such
as agreements among sellers to fix prices or divide
markets, is deemed to be a per se (Latin for “by
itself’ violation. In such cases no balancing test is
performed, on the ground that the conduct rarely if
ever can have any social benefit.

The wide adoption of the rule of reason by the
courts and the enforcement agencies has made
antitrust law more accommodating than it once was.

lS8Fr~~ck Row, “me ~l~e of ~ti~t ~d tie ~l~ions of Models: The Faustian Pact of Law and ~OnOmiCS,”  Georget~n  @ JOIW@
vol. 72, June 1984, p. 1517, quoting United States v. Trans-Missouri  Freight Association, 166 U.S. 290, 319, 323 (1987).

l~~id.,  p. 1517 footnote 32, quoting United States v. Standard Oil Co., 221 U.S. 1. so (191 ~).
16Dp~llip  ma @ ~uis K@oW,A~~frwfAW@~~:  frobfe~,  Text, c~es, Ah ~. (Boston, w: Little Brown  & L’o.,  1988), pMS.  111, 130, pp.

13-14, 44-45; Frederick Rowe, op. cit., pp. 1524-1535.
161Reportof  the Amrican B@Asso~~tion  section ofAntip~t~  T~kForce on the Antitr~tDiv&n  of the U.S.  Department ofJwtice, hdy  1989,

pp. 8-16.
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Congress also modified the antitrust statutes in the
1980s because of concern for U.S. manufacturing
competitiveness. The Export Trading Company Act
of 1982162 provided for advance antitrust approval
for firms working together through export trading
companies. In the National Cooperative Research
Act of 1984,163 Congress mandated a rule of reason
approach, and in some cases lessened penalties, for
joint R&D. But whether these recent changes are
enough, or whether further modification of antitrust
law is called for to enhance U.S. competitiveness, is
still an issue.

The Terms of the Debate

There are arguments for maintaining the status
quo. In the past decade very few antitrust lawsuits
have been brought, let alone won, that challenge
activity which arguably should be encouraged on
competitiveness grounds (e.g., joint R&D). 164 More-
over, it is hard to find examples of firms’ giving up
any such activity because of antitrust concerns.

In addition, antitrust enforcement has substan-
tially lessened over the last two decades, especially
in the early years of the Reagan administration. For
example, civil cases filed by the Justice Department,
around 30 per year in the late 1970s, dropped to the
low teens by 1983. Cases against conduct other than
price-fixing and bid-rigging165 have become rare,
and the Justice Department’s guidelines, testimony
and other public pronouncements often express a
strong concern to ensure that antitrust law not
prohibit desirable business activity. Private suits
alleging antitrust conduct have also decreased in
recent years—from about 1,110 cases filed in the 12
months ending June 30, 1984 to about 660 in the 12
months ending June 30, 1988. Further weakening of
antitrust enforcement could send the wrong signal to
business, and invite anti-competitive behavior.l66

There are also arguments for further modification.
One argument challenges the neoclassical premise
that free markets always benefit society. Although
the premise might be true generally, it does not apply
in all cases. Specifically, perfect competition may
not be conducive to innovation in today’s business
and technological conditions.

Firms will perform less innovation than would be
best for society if they cannot capture substantial
benefits of their innovations. In a perfectly free
market, other firms imitate the innovator, take away
some of the business, and drive the price down to a
level that typically does not let the innovating firm
recoup its investment. If the innovator can get
market power, at least for a while, he can recover
more of the value to society of his innovation. In the
long run, a society in which innovators can expect to
gain some market power, at least temporarily, is
probably better off than one in which perfect
competition always prevails.167

The patent system provides one way of gaining
such market power. In fact, patent systems are
usually justified on the ground that they encourage
invention. A patent owner has the legal right to stop
others from using the patented technology for a term
of years (in the United States, generally 17 years),
and this right often yields some market power, at
least until others find a way around the patent.

Sometimes patents are not a very effective way of
getting enough market power to repay an innovator
(see the section Intellectual Property in this chap-
ter). Corning out first with a new or improved
product is an alternative way of achieving market
power, at least for a time. But it is often the case
today that neither patents nor the advantages of
being first to market are enough to encourage
adequate innovation by single companies. Increasingly,
the kind of innovation nations need to enhance

l~pub]ic  LSW 97-290, 15 U.S.C. 4001 et seq.

l~~blic ~W 98-4.62, 15 U.S.C. 4301 A305.
1640TA is ~wwe of n. ~~h ~-., exapt  hat  ~me  C=s have ~n fil~ (but not won) against grOUpS  of f~s ~tting industry stidards.
16SBid  ~%ing involves tie exe~i~  of m~et ~wer by buyers,  which  has un&sirable  eff~~  similar KI tie exerci~ of market power  by @kXS.
ltiRePort  of t~ Amr&an B~ &50c~twn section  of Antitr~t  ~ T~k Force on the  Antitrust Division  of the U.S.  Department of Jusn”ce,  Op. Cit.,

pp. 4-5, 16-18, A7 (source for chart on page A7 is U.S. Department of Justice, Antitrust Division Workload Statistics FY 1978 to F’Y 1987); Annua/
Report cfthe Director of the Ati”nistrative Q?ice of the United States Courts: Z988 (Washington, DC: U.S. Government printing  Office, n.d.)t PP. 181t
185; see also Patrick Marshall, “Do Antitrust Laws Limit U.S. Competitiveness?” Congressional Quarterly’s Editorial Research Reports, vol. 2, No.
1, July 7, 1989, pp. 368-70, The Reagan Administration did file a high number of criminal cases, but largely against small local businesses such as
construction. Report of the American Bar Associatwn  Section of Antitrust Luw  Thsk Force on the Antitrust Division of the U.S. Department of Justice,
op. cit., p. 17; Patrick Marshall, op. cit., p. 368.
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vol. 4, No. 1, spring 1989, pp. 8-13,



222 ● Making Things Better: Competing in Manufacturing

competitiveness requires resources far beyond the
means of small companies.168 Even for very large
firms, the expense and risks of R&D may be too
great for the firms to go it alone. For example, both
high definition television and optoelectronics re-
quire expensive technology development in several
areas at once.

Capital costs for manufacturing can also be very
high. It costs at least $250 million to build a plant to
produce the present generation of DRAM semicon-
ductors, and for the next generation capital costs will
be much higher, perhaps $500 million per plant.
Such costs may be too great for most U.S. firms to
bear on their own. The manufacture of semiconduc-
tors and other high technology products also re-
quires technical expertise in many fields-often
beyond the capability of a single firm.

There are other reasons as well for cooperation
among fins. Small manufacturing firms sometimes
benefit from pooling their resources and bidding
together on large jobs. Voluntary establishment of
industry standards requires cooperation between
firms. Sometimes mergers are necessary to match
foreign fins’ economies of scale.

All of these cooperative activities might run afoul
of our antitrust laws. The law does not invariably
prohibit activities like these. In fact, if firms can
advance technology or otherwise improve their
competitiveness only by teaming up, then courts
may well judge that the benefits to competition
outweigh the harm. Under the rule of reason, there
would then be no antitrust violation. The trouble is
that firms cannot be sure of this ruling in advance.
Because elements of the law are vague, and the
penalties for antitrust violation can be severe, firms
often shy away from cooperative deals out of a
combination of fear and ignorance.

Several factors can make it hard to predict the
outcome of antitrust cases involving cooperation.
Under the rule of reason, the beneficial and harmful
effects of the deal must be compared. The harmful
effects are determined largely by how much market
power the deal creates, but in practice, market power
is often very difficult to determine. For example, a

proposed joint venture might be expected to sell 80
percent of laptop personal computers, but only 10
percent of all personal computers, in the U.S.
market. The venture’s vulnerability to antitrust will
depend heavily on the extent to which laptops and
other personal computers are substitutable. Even if
the products do not readily substitute, some manu-
facturers of non-laptop personal computers might be
waiting in the wings, ready to produce laptops if the
joint venture tried to raise prices. In that case the
joint venture would have little market power. In
general, the substitutability of products and the
ability and willingness of firms in neighboring fields
to enter a market could be points of contention in
court. Also in contention could be the deal’s claimed
beneficial effects. Will the firms substantially ad-
vance technology to develop a new product, or is the
deal really just a front for pooling market shares?
And is it really true that the individual firms could
not profitably develop the product in question on
their own?

How these points are resolved at trial again
depends on several factors. The judge or jury may
understand the need for firms to pool their resources
but they may not. Facts about the market are hard to
determine and are often the subject of conflicting
expert testimony. Even after the facts are resolved,
the weighing of positive and negative effects is not
a precise calculation. It inherently involves the
exercise of judgment.

In addition, while the rule of reason is widely
used, alternative legal tests might in some cases cut
short the full consideration of the activity’s benefits.
Antitrust doctrine contains the per se test (an activity
is condemned without any consideration of its
benefits), the “quick look” test (an activity’s
benefits are considered only if on a quick look it
appears reasonably likely that such benefits exist);
and the “least restrictive alternative” test (an
activity is condemned if the court believes its
benefits could have been achieved by another
arrangement with less restrictive effect on competi-
tion). These doctrines might, for example, be applied
to some joint production cases-especially if the

l~~ordingto~e  National Science Foundation, 200companies accounted for90percent of all industrial R&D spending in the United Staks in 1986.
The average R&D spending among this group was $273 million. If the average R&D intensity of the firms was 10 percent (a very high figure) the 1986
average net sales for companies in this group were $2.7 billion. William L. Stewart, “Effects of Corporate Restructurings on R&D Support,” testimony
before the House Committee on Science, Space, and Technology, Subcommittee on Science, Research, and Technology, July 13, 1989.

l@Jorde  and Teece, op. ci~, pp. 4M2, 47A8.
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court is skeptical that joint production can yield
benefits for society.l69

These are some of the complex issues of fact and
law that make the outcome of a particular case
difficult to predict. They can also make a trial quite
expensive. On the average, antitrust cases take
longer than other cases filed in Federal district court.
For example, of the cases that go to trial, antitrust
cases take a median time of 35 months, compared
with a median time of 19 months for all cases.170

Firms therefore have reason to be cautious about
activities that might be considered antitrust viola-
tions. The severe enforcement regime in antitrust
law, which includes multiple enforcers and stiff
penalties, reinforces caution.

Both the Justice Department and the Federal
Trade Commission enforce Federal antitrust laws.
These agencies can file civil suits to stop the
offending conduct. Also, if the Justice Department
establishes that an antitrust violation has caused
economic harm to the government, the defendant
must pay the government actual damages.171 From
1984 to 1987 the Justice Department filed a total of
46 civil suits. Of the 50 civil suits terminated in that
period, the government won 39, lost 2, and negoti-
ated an agreement in the remaining 9.172 For mergers
and some joint ventures above certain dollar thresh-
olds, firms must give the government advance
notice. 173 If the government announces its intention
to challenge the deal in court, the firms involved will
usually either modify the deal to satisfy the govern-
ment’s concerns or abandon the deal altogether.

The Justice Department can also file criminal
suits with potentially large fines for the corporation
and culpable officers and employees, and imprison-
ment for culpable officers and employees,174 al-
though criminal suits have been reserved for egre-
gious attempts to fix prices, divide markets, or rig
bids. From 1984 to 1987 the Justice Department
filed a total of 219 criminal cases. Of the 237 cases
terminated in that period, 210 resulted in convic-
tions.175

While the U.S. Government’s civil enforcement
in recent years has not been aggressive, firms are
often reluctant to gamble that government policy
will remain the same. Firms can seek approval in
advance for a particular course of action from the
Justice Department or the FTC,176 but these approv-
als often take several months and can involve
considerable legal expense. Firms usually save this
process for substantial projects (justifying high legal
fees) that can wait several months. Also, government
approval does not insulate firms against private
suits, though in practice it lessens the likelihood that
private suits will be filed or will succeed.

Private parties can file antitrust suits if they claim
to be threatened or to have suffered some economic
harm caused by an alleged violation. Private suits are
far more numerous than government suits. In the 12
months ending June 30, 1988, private parties filed
about 660 private antitrust suits in Federal court,
compared with 20 civil and 70 criminal cases filed
by the government.177 Private suits are on average

~~~An~  Report of the Direc@r  of the A&ninistrative @ice of the United States Courts: 1988, OP.  cit., pp. **O, **1.
ITIsee 15 U.S.C. 4, 15a, 25. The F~r~ Tr~e Commission proceeds under 15 U.S.C. 21 (mergers) or under the Federal Trade Commission ~t, 15

U.s.c. 45.
172u.s.  Dep~mentofJu~tlce,  ~ti~t Division WorNoad  Statistics 1978 to ~ 1987, reprint~ in Reportof  the American BarAssociation Section

of Antitrust L.uw Twk Force on the Antitrust Division of the U.S. Department of Justice, op. cit., p. A7 (total civil cases: filed, won, lost, dismissed).
17315  U.S.C. 18a.
17415 u-s-c.  1.
175u.s. ~p~mentof Justice, ~ti~t Division WorkJoad Smtistics  ~ 1978 to FY 1987, repl-int~ in Reportof  the~ericanBarAssoc;ation  Section

of Antitrust Luw Tmk Force on the Antitrust Diviswn of the U.S. Department of Justice, op. cit., p. A8 (total criminal cases: filed, terminated, won).
In 1987,42 individuals were fined a total of $1,636,(XKI;  15 individuals were sentenced to serve time in jail and 33 more were given probation; 1,994
jail days were served; and 66 corporations were freed a total of $16,265,000. Ibid., reprinted in Report of the American Bar Association Section of
Antitrtat  Law Tmk Force on the Antitrust Division of the U.S. Department of Jwice,  op. cit., pp. Al I-A13.

176Nei~erJmtice  ~p~mentapprov~snor  FTC st~f level approv~s  ~e  bindingon  the  government,  butno  firm  h~ everbeen  SUed for conduct within
the scope of such an approval. Janice Rubin, Library of Congress, Congressional Research Service, American Law Division, “The Impact of U.S.
Antitrust Law on Joint Activity by Corporations: Some Background,” May 1, 1989, p. 7 (Department of Justice); Carl Hevener, Justice Department
Liaison, Federal Trade Commission, personal communication, Dec. 1 and 5, 1989 (Federal Trade Commission). During 1984-87, the Justice Department
received about 25 requests for approval per year and granted roughly 90 percent of them. U.S. Department of Justice, Antitrust Division Workload
Statistics FY 1978-1987, reprinted in Report of the American Bar Association Sectwn of Antitrust Law T&k Force on the Antitrust Division of the U.S.
Department of Justice, op. cit., p. A5 (business reviews),
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less successful than government suits, although the
statistics are somewhat unclear.178

Private parties that bring suit are usually either
customers or competitors. If the suit is successful,
the offending conduct must stop and the offender
must pay to the complaining party: 1) treble
damages, i.e., three times the amount of economic
harm the complaining party can show he suffered,179

and 2) the reasonable cost of the complaining party’s
attorneys for the successful claims. These are severe
penalties. In most other areas of U.S. law, a
complaining party, if successful, is entitled only to
single damages, i.e., the actual amount of harm he
shows he has suffered, and is usually not entitled to
reimbursement of the expense of hiring attorneys.

The prospect of treble damage and attorney fee
awards can encourage lawsuits by competitors and
customers. Even if the defendant believes he could
probably win in court, the prospect of paying these
large awards—as well as the time and money needed
to fight the case-might scare him into paying
something to settle the case, and someone contem-
plating filing a suit knows this.180

Antitrust laws may be enforced by State govern-
ments as well. Under Federal antitrust law, State
governments may file civil suits on behalf of their
citizens--e.g., on behalf of a large class of consum-
ers who allegedly paid excessive prices because of
an antitrust violation. The penalties are the same as
if the citizens themselves had filed suit.181 State
governments also can enforce the State’s own
antitrust laws, if the State has any.

In sum, even if antitrust law does not usually
condemn activities outright that could improve
manufacturing competitiveness, it can often discour-
age such activities. For large firms, able to get expert
legal advice, antitrust risk is often considered as one
factor among many. Cooperative projects have

ordinary business risks as well. Will the technology
work? Will the market be there? Antitrust adds
another risk, and makes the project that much less
desirable. Similarly, the need to pay for a legal
analysis of the antitrust risk and for ongoing legal
supervision adds to a project’s cost at various stages.
For small fins, often unable or unwilling to pay for
legal advice, antitrust fear is more likely to act as an
absolute bar. If a small firm suspects that a project
involves antitrust risk, it might drop the idea
immediately-even if there is no real risk. The
ambiguity and complexity of antitrust law are
therefore particularly troublesome to small firms.

While the chilling effect of antitrust is plausible,
it is hard to tell how important it is compared with
other factors that discourage cooperation. It is
difficult to find examples in which antitrust actually
killed a cooperative project, and the examples given
here are not overwhelming. More telling examples
may exist. Firms might hesitate to offer them
because word of their actual or contemplated activi-
ties could provoke suits or give away strategic
information to competitors. More important, busi-
ness decisions typically depend on many factors, and
it is hard even for those involved to say whether fear
of antitrust changed a decision. A businessman
sensitized to antitrust concerns might even avoid or
quickly abandon ideas for cooperative projects.
Those ideas will never be counted or noticed as
activity discouraged by antitrust.

Some activities-e. g., R&D consortia, joint man-
ufacturing, and resource pooling by small firms—
have only recently received serious attention in
government and industry as ways to enhance com-
petitiveness. Even if antitrust in the past has not
visibly discouraged very much activity, it might do
so more in the future as more of these projects are
proposed.

ITSOf  the 891 priv~e anti~st  suits termi~ted in the 12 months ending June 30, 1988, 145 are Ikted as “settled,” 434 ss “other dismissed,” @ ss
‘‘other non-judgment, ’ and 248 as going to judgment by the court. Of those 248,67 are listed as “for plaintiff, ” 143 ‘‘for defendant, ” and 38 “other.”
David Germy, Statistical Analysis and Reports Division, Administrative Office of the U.S. Courts, personal communication, Dec. 7, 1989. It appears
that at least 577 cases (“otherdismissed” plus ‘‘judgment for defendant’ went entirely for defendant, and that in 212 cases (’ ‘settled’ plus ‘judgment
for phdifr  plaintiff recovered something.

l?g~y @le d~~es M-C @d in stits concerning R&l) projects registered under, and within the scope of, the National Cooperative Resemh At
of 1984, discussed below.

l~smtisucs fm the 12 months end~g  Jwe 30, 1988 show 145 private anti~st  suits “se~led” out of 891 ~rmina~,  or 16 percent. David Gentry,
Statistical Analysis and Reports Division, Administrative Office of the U.S. Courts, personal communication, Dec. 7, 1989. However, some cases where
some settlement was paid might be reported under a different heading.

18115 U.SOC. 1%.
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Effect on Business Activity

Joint Research and Development

Traditionally, joint R&D has posed relatively
little antitrust risk. Such projects offer obvious
potential benefits in spreading risks and improving
firms’ efficiency and competitiveness. Moreover,
member firms are generally free to manufacture and
market products on their own (although there might
be agreements restricting use of the resulting tech-
nology). Experts in the field know of no antitrust
case brought against genuine joint R&D, and the
Justice Department acknowledges that “[a]s a gen-
eral matter, joint R&D activities can have substan-
tial procompetitive effects. ’ ’182

The National Cooperative Research Act of 1984
lessened the legal risks of joint R&D.183 First, the
Act provides that such activity will always be judged
by the rule of reason, balancing its beneficial and
harmful effects. l84 While joint R&D would in
general have been judged by the rule of reason
anyway, this provision did remove some uncertainty
and sent a signal from Congress that cooperative
R&D can yield important benefits. This probably
increased judges’ sensitivity to the benefits in
balancing the pro- and anti-competitive effects of
joint R&D.

The Act also provides that, for joint R&D projects
registered promptly for publication in the Federal
Register, only actual damages (rather than treble
damages) may be awarded in a private lawsuit.
(Attorney fees can still be awarded.) 185 As of
January 1990, 160 separate projects had filed 323
registration statements including amendments.186

Some of these projects probably would not have
gone forward without the 1984 Act.187 Registration
greatly reduces the financial exposure in undertak-
ing joint R&D and by the same token greatly reduces
the incentive for parties to file private suits. The Act

further discouraged indiscriminate private suits by
providing that one who files a private suit breed on
a claim that is “frivolous, unreasonable, without
foundation, or in bad faith” must pay attorney fees
of the accused party.

One consortium registered under the Act is the
National Center for Manufacturing Sciences (NCMS),
which started operations in 1987 and by 1990
included over 100 manufacturing firms.188 The
membership encompassed large firms such as Gen-
eral Motors and AT&T; smaller firms such as
Kinefac Corp., a 70-employee metalworking firm in
Worcester, Massachusetts; and even some firms
with fewer than ten employees. (Many of the smaller
firms joined at the urging of their larger customers.)

It is not clear whether NCMS would have been
formed without the 1984 Act. Even with the Act,
antitrust has been a major concern for present and
prospective members. In its startup period, through
early 1989, NCMS spent about $200,000 for anti-
trust advice from a law firm. In the organizations’
first months, the director of NCMS spent most of his
time on antitrust issues. NCMS’s early meetings
were devoted largely to antitrust concerns, and into
early 1989 NCMS was still receiving about two
queries a week from members. Antitrust concerns ●

have gradually lessened as 1)NCMS became famil-
iar with the issues and could more easily address
members’ concerns, 2) members noted that no firm
had been sued for R&D registered under the 1984
Act, and 3) competition became more intense and
the benefits of joint R&D became more apparent, so
that members were willing to accept some antitrust
risk.

Before joining NCMS, most members were not in
the habit of sharing technical discussions or R&D-
partly from unfamiliarity, partly from antitrust fear.
NCMS has discovered that its members’ pressing
R&D concerns overlap considerably, so that coopera-

182u.s.  ~~m~t  of Justice, Antitrust Enforcement Guidelines for Internutwrud  operations, NOV.  10, 1988,  P. 56.

l~public LAW 98462, 15 U.S.C. 4301-$305. There are some limitations, discussed below, on what constitutes joint R&D un&r  the ~t.
l~The ~t requires that the tie of r-n also be used in judging joint R&D under State antitrust law.
l~~e kt simi]~ly  limits damage awards in cases based on State antitrust law.
186u,S. ~@~ntofJu~ti~repre~nt~ive,  ~wn~cou~cation,  Feb. 1,1990, The first 125 or so proj~ts~descri~ itl “National (kiOpertUiVe

Research Act of 1984 Consortia,” New Technology Week, Special Supplement, June 12,1989.
l~T~GovernentRo/e  in~oi~Ve~Wes,  he~ngbeforethe  Houx  committ~  on Science, Space,  ~dT~hnology,  Sept.  19,1989, serial No, 101-58,

testimony of Mauro  DiDomenico,  director, technical liaison office, Bellcore,  p. 101; and testimony of Peter Mills, chief administrative officer, Sematech,
p. 122.

188Thematen~ on NCMS  comes fmm ~ Miller, Dir~tor,  NCMS, Wrson~ communication, Apr. 10 ad 27, May 3, Aug. 5, Sept. 6, 1989, ad J~,
29, 1990; and Patrick Ziarnik,  counsel, NCMS, personal communication, Jan. 26, 1990.
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tive R&D can yield substantial savings. One exam-
ple is R&Don laser beam splitting-i. e., how to use
one laser beam for several processes at once. NCMS
also facilitates informal technical exchanges among
members—for example, while discussing whether
to fund proposed projects.

NCMS has sometimes made matches between
companies with complementary abilities. It did so,
for example, in the development of ductile iron as an
inexpensive substitute for structural steel in the
non-moving parts of machine tools. A consulting
professor had recommended the alternative of duc-
tile iron, but NCMS could not find any U.S.
company that could both design the specialized
molds needed for pouring the iron and do the
pouring. NCMS then brought together firms with the
CAD ability to design the molds and a company that
could pour the ductile iron once it had the molds. The
effort cost NCMS about $50,000. It has saved one
NCMS member about $250,000.

Although the 1984 Act lessened fears of antitrust
suits arising from joint R&D, these fears have not
completely vanished—as shown, for example, by
the continuing concern of NCMS’ members. Also,
the Commerce Department has from time to time

- provided a “safe house” in which competitors
afraid of prosecution for merely discussing a possi-
ble R&D collaboration could frost come together to
hold discussions under government supervision.189

The concerns are understandable. Even firms that
register their projects may still be sued by the
government or by private parties for single damages
and attorney fees. Firms that prefer to maintain
secrecy and do not register are subject to private
treble damages. Even under the rule of reason the
firms are not necessarily home free. For example, the
Justice Department’s 1980 guidelines for joint
research ventures state that “[a] joint venture
between directly competing companies in a highly
concentrated industry . . . will be subject to very
close antitrust scrutiny."190

In cases where cooperating firms need to ex-
change cost and marketing information in order to
guide the project in a commercially useful direction,

the 1984 Act covers such exchanges only when
“reasonably required to conduct the research and
development.” If, despite the firms’ belief that
certain communications were necessary, a court
should hold otherwise, then those communications
would not be protected by the Act’s provisions.

Also, the Act covers manufacturing only for
“experimental and demonstration purposes. ’’191 Some-
times sizable runs are needed to demonstrate a
process, and the firms involved would take a
significant loss if they could not sell the items
produced. Yet a court might rule that such sale is not
covered by the Act.

More fundamentally, the Act does not cover
commercial manufacturing. Yet there may be cases
in which the scale of the enterprise needed to
capitalize on R&D is beyond the means of single
f ins .

Joint Manufacturing

Joint manufacturing can sometimes make firms
more competitive, for example, by allowing econo-
mies of scale in production. This could be especially
important in fields such as semiconductors where a
production facility costs hundreds of millions of
dollars. Firms might sometimes need to share
technical as well as financial resources. Manufactur-
ing, like R&D, often requires expertise in many
fields. Again, semiconductor fabrication offers an
example. Future examples might be devices based
on optoelectronics or high temperature supercon-
ductivity. Sharing both financial and technical
resources can mean the difference between being
first to market or being an also ran.

Joint manufacturing can have another sort of
benefit when it follows joint R&D performed in a
central organization. Technology transfer from that
central organization back to the member companies
can be difficult. It might be easier for the central
organization to proceed with manufacturing. For
example, some say that it is unfortunate that
Sematech will not perform commercial manufacture
(see the section in this chapter on R&D consortia).
Innovation ideally consists of repeated feedback

189L~fi~  F~~~~,  f)i~~r, ~ufi~ TwhrIo]ogy  p~er~ip  PK)$JHUII,  U.S. ~p~mertt  of co~e~e, Prsond comm~ication? 3! 19$9’
IWOSO  ~pwment  of J@Ce, Gt&fe~~r  Research  joint  ventures (1980), Illustrative Examples, CztW B—red Re=wch and ~vdOPtnent  JO~t

Venture in Concentrated Industry, reprinted in Trade Regufatwn  Reports par. 13,120 (Commerce Clearing House 1988), While these guidelines might
be somewhat outdated in view of the more liberal tone of the U.S. Department of Justice, Am”trust Enforcement Guideiinesforlnternatwrud Operations
(1988), p. 56, the 1980 guidelines were relied on by NCMS’  antitrust counsel in 1989 in giving cautious advice regarding a proposed project.

19115 U.S.C.  4301 (a)(6)(C).
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between R&D, design, manufacturing, and market-
ing. Many rounds of feedback between a joint R&D
venture and its members might be much more
difficult than many rounds of feedback would be
within a venture that did both R&D and manufactur-
ing.

In general, joint manufacturing carries more
antitrust risk than joint R&D, because it can directly
reduce competition. When firms manufacture jointly,
purchasers may have fewer choices of products and
suppliers. However, in some risky high technology
ventures, joint manufacturing might be the only way
to encourage new entrants. High-definition televi-
sion (HDTV) offers an example of antitrust concerns
in manufacturing joint ventures. Starting in early
1989, the American Electronics Association (AEA)
sought to promote R&D and manufacturing consor-
tia for HDTV. During the first several months, AEA
had trouble even getting firms to talk with each
other, largely because of antitrust fears. Antitrust
then became less of a concern—partly because the
firms with AEA’s help were able to think through the
antitrust issues, and partly because the many con-
gressional hearings on possible changes in antitrust
law made it seem likely that Congress would amend
the law, or at least that enforcement agencies and the
courts would interpret the law with more apprecia-
tion of the benefits of joint production.192

Some analysts question whether U.S. firms really
need large joint manufacturing ventures, arguing
that Japanese firms have done very well without
them. Even if Japanese firms do not do much joint
manufacturing (and this point is subject to dispute),
the two countries are not the same. Japanese firms
are much better able to finance large manufacturing
projects on their own (see ch. 3). They also
sometimes have a wider range of in-house techno-
logical expertise. 193 In addition, Japanese high
technology firms are sometimes protected against
foreign competition-either by the government or
by customers who buy Japanese products preferen-
tially.

Antitrust concerns can also discourage small
manufacturing firms from cooperating in marketing
and in performing jobs that are too big or require too
many specialized capabilities for the firms to handle
on their own. Japanese manufacturing firms cooper-
ate a great deal in this manner, with the blessing and
active encouragement of their government; some
European firms have done so as well (see ch.6). Some
U.S. industry groups, encouraged by the Commerce
Department, are seeking to increase such coopera-
tion in this country. 194 Antitrust concerns seem to
have impeded these efforts somewhat.195

An example comes from the Flint River Project,
Inc., a subsidiary of Efficient Enterprises, Inc., in
Troy, Michigan. In 1988, Flint River began trying to
form a network of small manufacturers of spare parts
for automobiles, heavy equipment, and defense.
Flint River proposed to market the fins’ products
domestically and abroad by finding jobs to be done,
selecting a suitable team of firms for each job, and
performing any needed technical coordination, in-
cluding design and project management. The net-
work still had not formed as this report was written.
While antitrust was not the only problem, it was a
significant one. The firms were afraid that participat-
ing in such a network could be deemed an antitrust
violation--e.g., a conspiracy to fix prices.196

Another example: in the early 1980s, a few
members of the Milwaukee chapter of the National
Tooling and Machining Association discussed a bid
solicitation from the U.S. Department of Defense for
about 40 million dollars’ worth of special-purpose
carts to transport bombs. The members believed that
by combining their production capacities and their
various specialized abilities (such as welding, preci-
sion manufacturing, design, and possession of a
large crane) they could do the job as well as and
much more cheaply than traditional large defense
contractors. However, early in the discussions some-

l~pat Hill Hubbwd,  Viu president, EIA, personal communication, Sept. 8, 1989.
193GmgoVTm.y,6‘SncW~ ~mge and Competitiveness: The U.S. Semiconductor ~dusv, ‘‘ TechnologicalForeca.stingandSocialChange. vol.

38, 1990 (forthcoming); Richard Elkus,  chairman, Promernx Corp., personal communication. Dec. 1 and 7, 1989 (elec~onics ind~m).
l~~~we ~Ues, offiW of T~hnology policy, U.S. Department of Commerce, personal commun.icadon.  May 3. Sept. 7* 1989.
195Ro~Fn~m,  “FlexibleNctworksand  ~ti~st,’ T~En~eprene~i~Eco~myRevi~,  VO].  7, No, $), May 1989(published  by t.hecorporation

for Enterprise Development, Washington, D.C.).
l%Mich~l  H~ler, president  md chief executive officer, Efficient Enterprises, Inc., Troy, ~, PrSOnd  communication, Apr. 26*  MaY 3? ‘d SePt. 14>

1989, and testimony at hearings before the House Committee on Small Business, Subcommittee on Regulation and Business Opportunities, Sept. 13,
1988, Serial No. 100-74, pp. 125-28.
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one mentioned antitrust, and as a result the idea was
quickly dropped.l97

In neither of these two examples was the fear
based on a legal analysis of the particular circum-
stances. Rather, the firms’ managers said in effect at
the outset, ‘This might have antitrust problems, and
I can’t afford a lawyer to find out. Unless I somehow
get assurances that there will be no problem, I won’t
proceed.”

Standards-Setting

Voluntary industry standards are necessary for
industrial efficiency. Without them, for example,
light bulbs would not fit into sockets and regional
telephone networks could not exchange information.
However, it is possible for a standards-setting
association to be dominated by a clique of firms that
use the process of establishing standards to shut
other firms out. For example, a clique might develop
standards in secret, so that their competitors would
not be able to conform their products to the standard
promptly. In addition, a clique might pick one
standard not because it is the best, but because it is
difficult for competitors to meet. Such practices
would probably be deemed antitrust violations, as
well they should be.198

However, even if firms perform standards-setting
with no anti-competitive intent, other firms may
nevertheless file an antitrust suit claiming that the
standard somehow unfairly discriminated against
them. A court might take these claims seriously. The
Supreme Court recently stressed that standards-
setting can easily be abused to harm competition:

[T]he members of [standards-setting] associations
often have economic incentives to restrain competi-
tion and . . . the product standards set by such
associations have a serious potential for anticompetitive
harm. . . . Agreement on a product standard is, after
all, implicitly an agreement not to manufacture,
distribute, or purchase certain types of products.199

To forestall accusations, many U.S. associations
have adopted elaborate procedural rules for setting

standards, including open meetings at which all
firms are free to express their opinion. According to
Bell Communications Research (Bellcore), these
open meetings are cumbersome and can slow down
adoption and implementation of standards. In fast-
moving fields such as telecommunications, delay
might mean missed opportunities and reduced com-
petitiveness. Firms could speed up progress by also
meeting informally in smaller groups to iron out
difficult technical problems; however, they are
reluctant to do so for fear of an antitrust lawsuit.200

This problem arose in connection with communi-
cation standards for ways in which telephone
networks in different regions or countries can
exchange various information--e. g., route calls
around congested lines, determine whether a called
party’s line is busy, and verify credit card numbers.
These standards are handled by the T1.S1.3 Working
Group (formerly the T1.X1.l Working Group) of the
T1 Standards Committee, which is accredited by the
American National Standards Association. Accord-
ing to Gary Schlanger, that working group’s chair-
man for 1984 to 1987, U.S. and foreign approaches
to exchanging such information started to diverge in
1986. The working group’s efforts to resolve those
differences and harmonize the U.S. and international
practice were deadlocked for 2 years. Mr. Schlanger
believes that with smaller, informal meetings har-
monization could have been achieved. Instead, in
1988, the T1 Standards Committee adopted a U.S.
standard inconsistent with the international standard
used by the rest of the world. Now U.S. equipment
manufacturers and phone companies must cope with
translating between the U.S. standard and the world
standard. 201

Joining Forces Against Foreign Firms
In some cases, a fragmented U.S. industry faces

competition from a much more powerful foreign
industry. By combining forces, the U.S. firms might
achieve similar advantages and hold their own. But
some mergers or joint ventures between U.S. firms,
each of which hold substantial shares of the same

197CUI  ~qulst,  Resident,  c~lson  Tixd  & Manufacturing Co., Cedarburg  WI, Personat  comm~ication,  APr. 28, 1989,

198se  for exmple  R~”antBur~rs,  Inc., v. People’s Gas, Light and Coke CO., 364 U.S. 656 (1961).
~99Allied T&e & Conduit Corp. v. Indian Head, [rLc., 108 S. ct. 1931,  1937 (1988).
200Joe  ~e~,  Ge~r~  Atto~ey,  Bellcore, ~rWn~  commulcatlon,  May 3 and Sept.  13,  1989;  Ma~o  DiDomenico,  director, technical litiSOn  OffiCX,

Bellcore,  testimony at hearings before the House Committee on Science, Space, and Technology, Subcommittee on Science, Research and Technology,
Sept. 19, 1989, Serial No. 101-58, pp. 106-109.

201GW  sc~~nger, DiviSiOn  M~ager,  c~er  Intercomwtions,  s@n&@  and  Nllm~fing  Plm Mamgernent hp~ment,  Bellcore,  ~rsond
communication, Sept. 15, 1989.
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market, are either blocked or never attempted
because of antitrust law. Under the Justice Depart-
ment’s Merger Guidelines, the firms involved must
provide a high level of proof of any claimed benefits.
Also, the Department will consider whether similar
benefits could be achieved by other means.202 One
merger blocked by the Department was the attempt
of BTU International, a manufacturer of furnaces
used to produce semiconductor chips, to purchase
Thermco, a subsidiary of the Allegheny Corp. (box
7-E). While the Justice Department in this case may
have simply followed judicial precedent and the
Merger Guidelines, these rules may be out of tune
with the realities of failing U.S. competitiveness.

Overall, the uncertain cost of keeping antitrust
law as it is today must be measured against the
uncertain cost of proposed changes. Several possible

modifications would leave intact the basic doctrine
of antitrust law and the basic enforcement machin-
ery, but would adjust around the edges. For example,
points of law could be clarified; safe harbors and
advance approvals could be provided; and treble
damages could be reduced in some cases to single.203

It is not clear that changes such as these would spark
significant anticompetitive activity, particularly in
light of today’s economic conditions. On the whole,
it is harder to maintain market power today than it
was earlier in the nation’s history. In some fields,
products and processes have shorter life cycles so
today’s monopolist might find his position eroded
tomorrow by competitors’ new technology. Most
significantly. foreign firms are more likely than ever
before to compete against U.S. firms that try to raise
prices above competitive levels.

~u.s. Upwmmt  of Justice, “Merger Guidelines,” June 14, 1984, sw 3.5, PP.  35-36.
~~e~ and otier proposals are discussed h ch 2.
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IThis SCtim is M on ~foma~on  fr~ the following personal communications: Paul van der Wansem, CEO, BTU  kterntiiond,
Ncwember2,  1989; Paul CYDonnell (the lawyer representing BTU to the Department of Justice), Ropes and Gray, January 18, 1990; Bob Cole,
President, Varian-TELLtd., Deeember,  1989; Anthony Mtdler,  CFO, Sillicon Valley Group, December5, 1989; Ken Phillips, Public Relations,
Motorola, Deeember, 1989; Bob England, Vice-President, Semiconductor Group, Texas Instruments, January 26, 1990; Representatives of the
Department of Justice, December 13, 1989, and January 31, 1990.

2~rding ~ m~ket ~e data ga~e~ by Dataquest and filed by Thermco with the Justice Department, BTU had 46 percent ad
Therrneo 47 pereent+ BTU, defining product categories differently, filed data showing much lower market shares.

3WIe  no il~ fi~s arc available, tie estimates by TEL’s U.S. distributor and TEL’s U’S,  competitor, B’I’U, agree.
4MUller  ~int~ out th~ ThermEO h~ incre~ti its market  share since its purchase by SVG, so WG is not re~lY ~aPPY Wiw @

Department of Justice’s ruling. Nevertheless, he concedes that the overall strength of U.S. manufacturers in this field, and their ability to mist
Japanese entry into the American market, would have been greater if BTU and Therrnco had combined foxes.
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old loyalty to TEL equipment did not represent a sufficiently large share of the market to prevent BTU from gaining
a monopoly position.

Immediately after BTU’s takeover effort failed, the Silicon Valley Group approached Thermco and was
allowed to buy the firm without ado. SVG makes other types of semiconductor production equipment and had
previously attempted and failed to enter the diffusion furnace business. Although BTU’s market share in the United
States is currently larger than TEL’s, SVG sees TEL and not BTU as its principal competitor. TEL’s 1988 world
sides of diffusion furnaces were bigger than the combined world sales of BTU and SVG, making it the world giant.

Though it is impossible to know for certain what the results of a BTU/Thermco buyout would have been, the
following seem likely: BTU and Thermco could have combined their current technological strengths, improving
production of the most advanced systems; BTU and Thermco combined could have significantly increased their
R&D by eliminating duplication; and the increased size of a united BTU/Thermco would have allowed the
companies to realize savings in production, marketing, and administration. Whether such advantages could have
slowed or stopped TEL’s penetration of the U.S. market cannot be known for sure. Further, the beneficial effects
of the merger might not have been as great as originally hoped.5 But both BTU’s van der Wansem and SVG’s Muller
think that combination would have been stronger than the current U.S. configuration of BTU on its own and SVG
with Thermco, In this case, the Department of Justice’s refusal to permit the merger seems to have hampered the
competitiveness of the U.S. manufacturers.

5~~C. ~d ~o~ ~mt t. ~ ~CqU~~+& ~=e B~ ~ ~n an ~ch fiv~  ad ~a~ layoffs were bound  (O result as tk tWO
operations were mmhed. SVG’S  Mtdler suggests that enough key personnel might have quit that BTU would have acquired only the hoilow shell
of ThermCo.
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General Agreement on Tariffs and Trade (GATT)211,
218

Generalized System of Preferences (GSP) 217
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179-184
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financial environment 23, 42
NC machine tools 151, 155, 181
vocational and technical education 118-119, 120, 155

government-industry collaboration (see cooperative
R&D)

government-owned, contractor-operated laboratories
(GOCO) 186, 192, 194
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(GOGO) 186, 192, 193-194
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high-temperature superconductivity (HTS) 77

pilot centers in DOE laboratories 188, 194
home mortgage interest deduction 43-44
hostile takeovers (see mergers and acquisitions)
household savings 22, 43
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Imperial Cup Co. 181-182
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Individual Retirement Accounts (IRAs) (see savings)
industrial extension (see technology extension)
industrial policy (see industry and trade policy)
Industrial Technology Institute 184
industry and trade policy 21, 79-80
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innovation (see also product development cycle)
effect of patents 214-216, 221

institutional investors 23, 47, 106-107
intellectual property 20, 31-32, 211-219

copyrights for software 193
Federal laboratories 64, 192-194
first-to-file and first-to-invent patent systems 219
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incentive for innovation 214-216, 221
Japan’s patent system 70,218-219
patent rights and enforcement 212-213, 214, 217
protection of patent rights abroad 70, 212-213
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International Business Machines (IBM) 142, 146, 205-

206,216
International Trade Commission (ITC) 212-213
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time horizons) 9-13,22-23,41-50,96-98
effect of takeovers 23, 46-49
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in R&D 9-11, 44, 201
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tax measures to promote 22-23,44-46, 96, 154
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22,44-46, 154
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automobiles 6-8, 129-135, 158-159
banks 98, 99-100, 101-104
bilateral exchange programs with U.S. 65-66, 197-200
capital costs 10-11, 42, 93-94, 96-105
component and parts suppliers 15-16, 129-135, 148
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Engineering Research Association Program 208, 209
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Equipment Modernization Loan System 155, 163
fifth-generation computer project 199, 203,209
financial environment 9-11, 23,42,46, 94-96
financial markets 96-105
Fiscal Investment and Loan Program 161
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long-term investment 93, 96-105
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metalworking industry 168
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Ministry of International Trade and Industry (MITI) 88,
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oil shock 104
Optical Measurement and Control System Project 209
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patent system 218-219
patient capital 93
postal savings system 98
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product development cycle 6, 131-133
productivity growth 3
R&D consortia 88,208-210
rising yen 23, 104
savings rate 43
small and medium enterprises (SMEs) 27, 155, 158-

159, 161-167
Small and Medium Size Enterprise Agency 160, 163
Small Business Finance Corp. 163
small business programs 27, 152, 154, 161-167
SME Upgrading Capital System 169
stable shareholding 10, 46, 96, 104-105
supplier-customer relations 13-15, 129-135, 157, 159,

168, 169
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162
Technology Experimental Center 166
technology extension services 53, 54, 56, 151-156,

173-174
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vertical integration 11, 142-145
VLSI Project 139-140, 209, 210, 216
X-ray lithography 15, 78, 142

Japan Development Bank 100, 101, 102
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Japan Fair Trade Commission 208
Japan Key Technology Center (KTC) 209
Japan Research and Development Corp. 208
Japan Robot Leasing Co. (JAROL) 163
Japan Science and Technology Program (MIT) 198, 199
Japanese Small Business Corporation 169
Japanese technical literature 30, 65, 200
Japanese language studies 66, 200
joint manufacturing 226-228
joint R&D (see cooperative R&D)
JTECH 200
junk bonds 46-47, 107-108
Justice Department 221, 223, 226
Justice Department’s Merger Guidelines 229

Korea
strategic technology policy 79

lean production system 6
less developed countries (see developing countries)
leveraged buyouts (see mergers and acquisitions)
liquid crystal displays 85-86
long-term investment (see a/so investment) 9-11, 33,

41-50, 93-112
effect of capital cost on 9, 42-46, 94
effect of high debt on 47, 108, 111
in Japan 10-11, 46, 93, 96-105

long-term perspective (see time horizons)
Los Alamos National Laboratory 188, 189

machine tools, numerically controlled (NC) 58, 60,
152-155, 158-159, 160, 161, 181

military role in development 153-154, 155-156
management 5, 12, 20, 50, 52
manufacturing engineering and technology 39, 52-60

definition and importance 5
incremental improvements 125-126, 151, 156
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84, 89, 147
Japanese system 6, 145

manufacturing jobs 3, 5
manufacturing process (see manufacturing engineering

and technology)
Manufacturing Sciences Directorate 53, 65
Manufacturing Technology Centers (NIST) 26, 53-56,

176
Manufacturing Technology (ManTech) program 175-176
Martin Marietta 189
Maryland Technical Extension Service (TES) 178-180,

182-183
Massachusetts Institute of Technology (MIT) 190
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takeovers 23, 46-69, 98, 101, 106, 107-112, 138
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effects in general 23, 47, 108-112
effects on research and development 23, 47, 109-111
junk bond financing 46-47, 108
tax measures to control 23, 47-49

metalworking firms 174
Michigan Modernization Service (MMS) 179-184
microelectronics (see electronics)
Microelectronics and Computer Technology Corp. (MCC)

203-205
military requirements and technology policy 39-40,

153-155
Ministry of Finance (MOF) (Japan) 99-100, 105
Ministry of International Trade and Industry (MITI)

(Japan) 72,77,86,88, 100
visions 77, 199, 208-210
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Ministry of Posts and Telecommunications (MPT) (Japan)
88,209

Minnesota Governor’s Office of Science and Technology
177

mortgage interest deduction (see home mortgage interest
deduction)

Motorola 50, 142, 146
Moyco Industries 178, 180
mutual shareholding (see stable shareholding)

National Advisory Committee on Aeronautics (NACA)
71,74-75, 190

National Aeronautics and Space Administration (NASA)
71, 74-75,76, 185-186

National Bureau of Standards (see National Institute of
Standards and Technology)

National Center for Manufacturing Sciences (NCMS)
225-226

National Cooperative Research Act of 1984 (NCRA)
225-226

National Institute of Standards and Technology (NIST)
(formerly National Bureau of Standards) 26,73,77,
176-177, 186

National Institutes of Health (NIH) 76, 185, 186
national laboratories (see Federal laboratories)
National Research Council 195
national savings initiative 22, 43
National Science Foundation (NSF) 76, 77

Engineering Research Centers 64-65, 173, 180, 195-
197

JTECH 200
Manufacturing Sciences Directorate 53,65
NSF-Japan programs 65-66, 197-200

national security
and technology transfer from Federal laboratories, 194
dependence on foreign firms 40, 71
changing definition of 32, 40, 7

National Tooling and Machining Association 227
NC machine tools (see machine tools, numerically

controlled)
NHK (Japan) 85,88
North Carolina Microelectronics Center 202
not-invented-here syndrome 19, 151, 156

Oak Ridge National Laboratory 185, 188, 189, 190
Office of Management and Budget (OMB) 106
Office of Science and Technology Policy (OSTP) 195
Omnibus Trade and Competitiveness Act of 198826,

53-55

parallel processing 87
Patent and Trademark Amendments Act of 1980186
patents (see intellectual property)
patient capital 10,93

Pennsylvania Technical Assistance Program
(PENNTAP) 179, 183
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179-183

pension funds 106-107
Perkin-Elmer company 141
picking winners 32-34,71-73
pixels 82, 86
Prairie State program 51
product development cycle 156-157

cooperation between suppliers and customers 131-133
Japan 19, 156-157
length of cycle 19, 157
simultaneous engineering 131

productivity and productivity growth 3-4
automobiles 7

Program of Research in Modernization Economics (PRIME)
184

proprietary data rights 193

R&D tax credit (see research and development tax credit)
reporting requirements 105, 107-108
research and development consortia 16-17, 77-78, 200-

211
research and development spending, international

comparisons 44
research and development tax credit 22-23, 44-46
retained earnings 101, 159
robots 152, 159

Sandia National Laboratories 184-185, 189, 190
savings 22, 43-44, 97-98, 106-107

business savings and retained earnings 101
consumption tax 43
household savings 22,43
in Japan 98-99
incentives to raise 43
Individual Retirement Accounts 43
national savings initiative 22, 43
taxation or deferred taxation of interest income 43,

science education (see education)
Section 301 of the Trade Act of 1974217
Section 337 of the Tariff Act of 193031, 218
Securities and Exchange Law 104
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Sematech 15,40,71,78, 142, 146,205-208,210-211
semiconductor equipment industry 15, 77, 78, 137-142

GCA 138-141
Nikon 138-141
Perkin-Elmer 141
Sematech 142, 146
SEMI/Sematech 205
wafer steppers 138-141
X-ray lithography 142,201

semiconductor industry 11, 15-17, 142-148
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DRAMs 145, 146, 157, 205,206, 222
Japanese industry and trade policy 145
links with consumer electronics 146-147
links with equipment suppliers 138-142
manufacturing technology 86, 145, 205-208
NMB Technologies, Inc. 145
Sematech (see main entry)
Semiconductor Research Corp. (SRC) 202-203
SRAMs 206, 207
vertical integration, large size 142-145

Service Corps of Retired Executives 175
shareholders 101, 103, 104, 105

stable shareholding (Japan) 10, 46, 96, 104-105
Sherman Antitrust Act of 1890219
Shop of the 90’s 176-177
short-term focus (see time horizons)
Showa Precision Tools, Co., Ltd. 164
small and medium-sized firms (see also other entries

beginning “small”)
cooperative networks or associations of 29, 61, 167-

170
financial aid 18,27-29,57, 158, 161-163, 174-175
financial aid tied to technical assessment 28, 59-60,

166, 182
importance for large customers 25, 130-132
Japanese support for 18,27, 152, 161-167, 168-170
tax incentives for capital investment 60, 155
technology extension services for 25-27, 53-56, 158,

166-167, 173-184
Small Business Administration 60, 163, 174, 175
Small Business Development Centers 175
small business guaranteed loans 57, 60, 174
Small Business Innovation Research Program (SBIR) 57,

175
Small Business Investment Corp. (SBIC) 57
software

copyright 64, 193-194
Federal lab-industry cooperation 64, 189, 193-194
patent protection 215

Solar Energy Research Institute (SERI) 186, 187
Sony Corp. 84,86
Spin-Off 188-189
stable shareholding (see shareholders)
standards setting 228
Stanford University 190
Startup firms 189-190
State industrial extension services (see technology

extension)
statistical process control 51
Stevenson-Wydler Technology Innovation Act of 1980

186
strategic technology policy 32-35, 71-80

picking winners 32-34,71-73
relation to industry and trade policy 79-80

supercomputers 87, 147-148, 188

Cray Research, Inc. 147-148, 188
superconductivity (see high-temperature

superconductivity)
supplier-customer relations (see automobiles,

cooperation)
Synfuels Corp. 72

T1 Standards Committee 228
Taiwan

strategic technology policy 79
takeovers (see mergers and acquisitions)
targeted industries 97-98, 187
tax credit (see investment tax credit, research and

development tax credit)
technical assistance (see small and medium-sized firms,

technology extension)
technology diffusion (see also small and medium-sized

firms, technology extension) 25-32,53-60, 151-
160, 215

stable supplier-customer relationship 14, 131-133,
159-161

technology extension 18, 25-27, 53-56, 166-167, 173-
184, 179-184

Federal assistance to States 55-56, 176-177
Federal programs 26, 53-56, 174-177
Japan 53, 54, 56, 151-156, 173-174
Manufacturing Technology Centers (NIST) 26,53-56,

176
National Institute for Standards and Technology (NIST)

26, 53-56, 176-177
State programs 53-56, 177-184
tied to financial aid 59-60, 182
training 181-182

technology transfer 159-161, 203-205, 210-211
from Federal laboratories 29-30,61-64, 184-195
from Japan to the United States 65-66, 157-158,

197-200
telematics 211
television (see high-definition television)
Tennessee Innovation Center (TIC) 189
Texas Instruments 207, 216
textile and apparel industries 136-137, 169, 177, 201

Dan River 137
Greenwood Mills 137
National Apparel Technology Center 177
Quick Response 136-137
textile machinery industry 15
Textile/Clothing Technology Center (TC2) 177

Thermco 230-231
Thomson Consumer Electronics 87, 88
time horizons 9-11, 23, 33, 93

R&D consortia can lengthen 16,201,205
Tnemec Co. 179
Tokyo Electron (TEL) 230-231
Toyota 130, 160
Trade Adjustment Assistance 28, 176
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trade and industry policy (see industry and trade policy)
trade deficit 3, 39

importance of manufacturing 3
trade policy (see industry and trade policy)
training (see worker training)
transaction tax (see securities transfer excise tax)
TV (see high-definition television)

wages 39, 133
work force (see engineers and scientists)
worker skills (see also education, worker training)

115-120
changing technology and work environment 12,23-24,

117
foremen 120

worker training 24, 51, 155, 158, 181-182
U.S. International Trade Commission (USITC) 212-213
U.S.-Japan Cooperative Science Program 198

X-ray lithography 15, 142, 201
venture capital 189-190
VLSI project (Japan) 139-140,209, 210, 216
vocational training (see education, worker skills, worker

training) Zenith 84, 88, 147
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