
U.S., Japan Reach Truce in Chips War 
U.S. silicon ch@ companies will benefit in the short mn, but experts say the lonig-term 
structural problems remain unsolved 

T HE trade war over silicon chips 
reached a truce at midnight on 31 
July, the last possible moment before 

a deadline set by the United States. 
This marked the end of hostilities be- 

tween U.S. and Japanese makers of semicon- 
ductors, carriers of the minute circuits that 
lie at the heart of modern electronics. The 
struggle raged in the courts and conference 
rooms for a year, sparked by complaints that 
Japan was breaking fair-trade laws. 

Had the deadline passed without agree- 
ment, the United States intended to put 
back into effect some stiff fees levied 'on 
importers of Japanese chips earlier this year. 
The fines, covering several advanced memo- 
ry chips, were suspended while the govern- 
ment awaited the outcome of these talks. 

The carrot-and-stick approach seems to 
have worked. U.S. officials say that the 
volume of U.S. chip sales in Japan may 
double in the next 5 years, increasing from 
around $800 million to $2 billion. 

The U.S. companies accused the Japanese 
of two trade violations: limiting the sale of 
U.S. chips in Japan and promoting the sale 
of Japanese chips in the United States 
through unfair price competition. The 
American companies asked the government 
for help on the ground that the United 
States must have a healthy chip industry if it 
wants a healthy electroni& industry.   at ion- 
al security was invoked as well, in that the 
effectiveness of U.S. weapons rests on the 
quality of their electronic parts. Government 
officials found the case persuasive. In win- 
ning this agreement, they claim to have 
saved a vital high-technology industry. 

The text of the agreement has not been 
published. However, it seems to be one- 
sided, consisting mainly of Japanese prom- 
ises to buy more U.S. chips and to avoid 
extreme price-cutting. The Americans sim- 
ply agreed not to impose the threatened 
duties, provided Japan keeps its end of the 
bargain. There are no numerical goals or 
timetables, but secret "side letters" apparent- 
ly call for U.S. chip sales in Japan ;& grow 
steadily through 1991. The measure of Japa- 
nese cooperation, a Commerce Department 
official said, will be "the sound of cash 
registers ringing." 

The Japanese Ministry of International 
Trade and Industry (MITI) pledged to help 
change the pattern of trade in several ways. 
It will create a new organization to act as a 
liaison between U.S. sellers and Japanese 
buyers. This outfit will collect and publish 
data on foreign products, hold seminars, 
and organize research fellowships for for- 
eigners in Japan. MITI also will invite 
American companies into joint ventures 
with Japanese manufacturers to develop new 
products. Finally, the Japanese government 

Announcing the truce. 
Tr& representative Clayton 
Yeutter (left) and Commmw 
Secretary Malcolm Baldr@e: 'Hn 
hr'stmic agreement." Meanwhile, 
researchers find that U.S. chip 
merchants are theatened by the 
g m h  of b g  "mpti&'factories 
within the United States. The 
mzaUJimzs are being squeezed 
mure by U.S. manufacturers 
than byjiire@ers, acuwding to 
the National Science 
Fwndation. If so, the t r d  
agreement may penalize Japan 

fbY pmblemr not entirely of its 
tnukity. 

omist Steven Benz, speaking of Japan's 
promises in the 1970's to open its market to 
U.S. electronic products. The immediate 
effect will be to boost the U.S. companies' 
stocks and raise the prices of some chips. 
The Japanese were accused of "dumping" 
certain products. (To dump is to sell below 
the cost of manufacture plus profit. Cost 
and profit are defined by the U.S. Intema- 
tional Trade Commission.) The Japanese de- 
nied that they engaged in dumping, but 
nevertheless agreed to stop, and so prices will 

has pledged to collect data on domestic chip 
manufacturing, exporting, and pricing, and 
to share the data auicklv with U.S. officials if 

1 ,  

and when new trade complaints arise. 
President Reagan praised Commerce Sec- 

retary Malc'olm Baldridge and Special Trade 
Representative Clayton Yeutter for ham- 
mering out "an historic agreement." George 
Scalise, head of the public policy committee 
for the Semiconductor Industrv Associa- 
tion, spoke with no great modkty of his 
own industry as the "most important basic 
industry for the rest of this century," saying 
the pact opened "a new era in trade rela- 
tions" with Japan. 

Behind the scenes, however, experts re- 
mained skeptical about the long-term value 
of the agreement. For industry, the main 
concern is that the pact may not be enforced. 
"We've been burned before," said SIA econ- 

go up. "It is a decent agreement," Benz said, 
"But given past history, we will have to wait" 
to see whether it provides substantial help. 

Nonindustry observers had other doubts. 
For example, one federal official at work on 
a study of chip manufacturing said, 'This 
isn't going to transform the American serni- 
conductor industry; it won't end the internal 
problems." He argues that the Japanese are 
successful because they have developed bet- 
ter manufacturing technologies, not because 
they violate trade rules. "What is dumping?" 
he asks. ''It's just an emotional term." In hi 
view, Japan leads the world in the quality of 
semiconductor fabrication and production 
processes. "It's no longer 1971. The manag- 
ers who are screaming about the Japanese 
are the ones who built up these companies 
in the 1970's. They don't realize that things 
have changed." 
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A new studv of the semiconductor market 
at the National Science Foundation sup- 
ports the view that domestic problems may 
afict  the industry more than competition 
from Japan. This came to light as researchers 
worked on a two-part review of the threat to 
national security posed by imported silicon 
chips (Science, 4 April, p. 12). The Presi- 
dent's National Security Council is coordi- 
nating one part and the Defense Science 
Board (DSB) at the Pentagon is running the 
other. NSF has taken a hand in drafting the 
security council study. 

Researchers scoured the data banks for 
the latest and best information and were 
surprised by what they found. If the num- 
bers prove correct, Japanese competition is 
not the only-or  the primary--cause of dis- 
tress. The turmoil may be due to a general 
market shufle in which big companies are 
pushing out small ones. Thus, under the 
new trade pact, Japan may be penalized for 
problems not entirely of its making. 

Market analysts divide the chip business 
into three categories: (i) the importers, (ii) 
the relatively small companies that specialize 
in making chips, called "merchants," and 
(iii) the chip-making subdivisions of much 
bigger corporations, known as the "cap- 
tives." Typical merchants are Intel, National 
Semiconductor, and Advanced Micro De- 
vices. Two major captives are the semicon- 
ductor divisions of AT&T and IBM. 

According to one NSF expert, "The quali- 
tv and consistenn~ of the data we've seen are 
not good, but a significant point has come 
out. It looks as though the U.S. merchants 
have lost more to U.S. ca~tives than to the 
Japanese." The captives have been growing 
slowly but steadily over the last decade, 
while the merchants have moved in irregular 
ups and downs. These smaller merchant 
companies are severely affected by the peaks 
and dips in demand, living a marginal kind 
of existence that makes it difficult to invest 
adequately in new R&D. The captives now 
appear to control 45 to 50 percent of the 
U.S. market. However, the researcher 
warned that the numbers are weak, because 
it is nearly as hard to get information on the 
secretive U.S. captive companies as to learn 
about the Soviet chip market. 

A similarly bleak analysis appeared in a 
recent a paper by MIT political scientist 
Charles Ferguson, titled "American Micro- 
electronics in Decline." He  wrote that the 
U.S. industry is "substantially inferior to 
Japan's in most product and process tech- 
nologies" because it has never reorganized 
to meet the new global competition. In- 
stead, it remains "highly vulnerable, frag- 
mented, and poorly suited to intense compe- 
tition. . . . " Protectionist measures will not 
help, Ferguson claims, unless they are ac- 

companied by a campaign to restructure the 
industry. 

Ferguson spoke before the Defense Sci- 
ence Board's Task Force on Semiconductor 
Dependency earlier this year, and the group 
may have taken his comments to heart. In 
any case, it has decided to look into the 
industry's structural problems as well as the 
military's particular concern for a secure 
source of supply. Both this DSB report and 
the National Security Council study are 
being thorougly rewritten to take account of 
new data and provide a broader perspective 
on industry problems. Along with a third 
report on semiconductors at the National 
Academy of Engineering, they are scheduled 
for release in September. 

One controversial proposal the DSB may 
offer in the line of structural reform is that 
the Pentagon invest in a new "chip found- 
ry." The idea may follow the Japanese mod- 
el, calling for a large federal subsidy (per- 
haps $200 million a year for 5 years), but 
leaving management strictly in private 
hands. The exact purpose of the foundry has 
not been settled. In one scheme it would 
serve as an R&D center for testing new 
approaches to manufacturing; in another, it 
would be a shared factory to produce chips 

designed elsewhere; and in a third, it would 
serve as a mass production center for ad- 
vanced memory chips. There are problems 
with each suggestion, not the least of them 
political. The Pentagon may not have room 
in its budget for anything so grandiose. 

Meanwhile, Charles Sporck, president of 
the National Semiconductor Corporation, is 
trying to interest his peers in another joint 
manufacturing idea. Interviewed in July by 
Electronic News, he said his efforts were just 
in the "early stages" and that he was trying 
to learn if there was any consensus for a joint 
venture in the industry. He  spoke of the 
need for "an overall integrated development 
plan" that would enable U.S. companies to 
compete with Japan by coordinating their 
manufacturing investments. In the past, he 
said, the chip makers had been too "frag- 
mented" in their demands on companies 
that design production machinery. He  men- 
tioned no definite proposal but said, "There 
will have to be government funding in some 
way." 

On 31 July, the government won at least 
the promise of respite from Japanese compe- 
tition in the silicon chip trade. It remains to 
be seen how the U.S. industry will use the 
breathing spell. ELIOT MAR~HALL 

Computers in Class 
At thLe Awkward Age 
Advances in artificial intellhence and cognitive research 
spur hope of new era for teaching, but question is when 

S INCE the first big wave of enthusiasm 
for the use of advanced technology in 
education crested 20 years ago, com- 

puters have reigned as the brightest hope 
among all the technologies. The computer- 
ized classroom has taken longer to material- 
ize than its advocates foresaw, but advances 
in artificial intelligence (AI) and cognitive 
research in recent years have raised expecta- 
tions that computer-assisted instruction will 
soon achieve the potential its proponents 
claim. For applications of such research in 
the schools, however, it seems to be a case of 
so near and yet so far away. 

In contrast to business and the military, 
where A1 ideas are already being put to use, 
A1 applications in education are still con- 
fined almost exclusively to research labora- 
tories. Two practical questions for the 

schools are whether A1 ideas can be translat- 
ed into software that will make a real differ- 
ence in the classroom in the near future and 
whether computer hardware capable of run- 
ning such software will be available at costs 
the schools can afford. School organization 
and operating attitudes will also affect the 
transfer. 

The main issue is whether computers can 
be made to teach in the sense of guiding the 
student through subject matter the way a 
capable teacher can. From the beginning of 
work on computer learning, a main aim has 
been to create a fully interactive relationship 
between student and machine that will put 
the computer at the center of instruction. 

A clear perspective on when A1 will move 
from the lab to the classroom is hard to 
establish. A1 researchers working on educa- 
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